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JIS 2329 MR —R i iR T 1k

JIS 2.2330  JEMEABR—IR AL RUER DT 15 DA L O D3R

JIS Z3001-1 JEEHFE—3 158 —iix

JPI-8S-1 P& MERF B

KHKS 0861:2018 &7 A @ fifi % Ol Rk st 2B 2268 (L~ 1)

KHKS 0862:2018 &£ 7 A ifii % O R FHI I 5 &% (L-UL 2)

ASME PCC-1: 2019 Guidelines for Pressure Boundary Bolted Flange Joint Assembly

ASME PCC-2:2018 Repair of pressure equipment and piping

API510: 2022  Pressure Vessel Inspection Code : In-service Inspection, Rating, Repair, and Alteration

API-570: 2016 Piping Inspection Code: In-service Inspection, Rating, Repair, and Alteration of Piping Systems
Addendum 1:2017, Addendum 2:2018, Errata 1:2018

API 579-1/ASME FFS-1: 2022 Fitness-for-Service

API RP571-2020 Damage Mechanisms Affecting Fixed Equipment in the Refining Industry

NACE/ASTM G193 Standard Terminology and Acronyms Relating to Corrosion

FR O SIABUED O B, WSNEKE T, IR SCOFELTE DR L TR FEAT STV D b DV AR %
MLTEW, 2720, BRI &SRR DIRAIC T B D & % 55 3B DR 2 IEE 5,

3 HBRRUER

OB THWS ERFAELOESEIL, KITE D 1E0, JISB0190, JIS 72300, JIS Z3001, API510: 2022
KON APIS70: 2016 12 & DiE iz k5,

Bl AR L O )R, —E, MO 7 2 B0 E OIS 2 £ )

ER1 JENEG LB TMEFE, B, iy, H, RS2 ETe,

(H L © WES 7700-1:2019 O — 525 )

3.2 #HEER (Damage mechanism)

FIHAE R, RO b aeiZe L CRAEL, B, &, ~KMORE & 72 > TR O
(R MAF S RTRENE D & DAL B SUTHARE 22k Bt D 5L Bl G < - —

ER 1 ZFo LR HE X APIST1 22810 X D,
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WES 0000:0000

(i . APIS70APIS70: 2016)

3.3 4{k{E{E (Damage mechanism)

TE R OB DA G D, AR SIS K > TRAET LEN, MESHETHY, HEERD S HiE
LS D D

3.33.4 JEASHEEE (Corrosion rate)

PRSI DT n—Y g Yy, Tu—Yaryan—yal, ROUALE L TERE L OLERIS
L L DWW DEEC B0 —

R ERL BNEE L LS,

(Hi4 : API5S70: 2016 O —H A H)

3.43.5 BEBERN (Environmentally assisted cracking X1 Environmental cracking)

SRS & & BICERE & O EAERNRKN TRAET DM EIOE B0 —

R R FEHRRME T OIS AR A 5 = L e A2 I AR L e A R S
CLBADD D, BTHREDROWERY, APIRPSTL IC L AHBEER D H b, HALWIS G EE N
EREEGT, THVISHEREIN, 7TYrE=TICHERE N, KIEEEM, KFEME, =&/
—VISHIBREEN, MBS HEREEN, RN FAUBSABEEEN, 7 Vs hEasin, &
B LKFERE, =y TNV EE&07 vBISBREIN, —KRxA MNEHBEENL, K07 Vg
HOKFISDHERZ GRS ERENERE T,

(Hi4 : NACE/ASTM G193 O—%} % 255

3.53.6 /k*#H% (Hydrogen damage)

KFEOERIZ X » T&BEMEHI AT %I 2 E DR 45—

IR RHIEEDRWIEY, APIRPST1 IZEH2HBEZERND S B, BBRILKERE, SiEKFRE,
KENAL R O 7 v DKRFZIS HENETET,

3.63.7 MEKERER

i OEARE LHPIIT O RERBRCL L DO b,

LR % DR 72 & OMEMERED MRS S 4L, € DS O b & 8 72 2L 1E N O R E DO #iPH 34
TOHPADEIH, E?ﬁ?ﬁéh’( HERABA 4G O THFUE({7E T LIERER T, SRHEPHOKE MR Z R T 2720
(AT o % SR —

(gl : JPI8S-1 D—ERA A H)
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3.73.8 JEER PR AR

el & B iE S, ISR RRIC ST R W R HERR T D 7o ITAT 9 ekl

3.83.9 —HLHBEMEFEM (Fitness for service, FFS)

JE T35 O Mk fse A 724 F 00 72 0 D MEHIBT IC WS 72 D ORI, 248 e O /3L L < I3 &
A5 TRy 2 ik

AR 1 APIS79-1/ASME FFS:2022, X /% WES2820WES2820: 2015 (2 L %,

[y

ez
= O~

M) keds DN AN IR Z dH Ty A

(18 : APIS10APIS10: 2022 O— A 25 5)

3.10 N#iKRZE (Internal inspection)

A £ K OBl datd A L < [ I-NBE- MR A Q—edis 2 W TIE AR AR O NI b R %
=LA

(H 8 : APIS10: 2022)

3.11 42 (External inspection)

AR H R OV 35 U IR AT IS & U R T)fE OSMUZ & i DA T, 5%
et BT ORIROMIENERE I BT SRR, RIS (XL D, 77y b7 —
L, PR— L) OREMEEZ RGO RELRLT D7D ORE

PR 1 AR R O SR TP e UK IR AT O 2 e e RET, A AR Y

— LR L RIS e e 5 L TH L,

(Mg : APIS10: 2022 D—E A4 H)

312 A A Y —AKRTE (On-stream inspection)

JEMHE RS NDE—FEAZ FAWT, JERIEZ B L g ez h =2 (Bl RAEC, & 1I%(H
DIMAIDS 5 NELOARRE 2 s 9~ 2 T DI B S D < —

BRI 1 AkeERR I D Bl O BVEHA SR OB E RER 4 D e b o bo (21T bh s,
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(Hidh : APIS10: 2022 —HEH)

3.13 B2 (Inspection)

BEE, XFMABIZ L > TIRA SNEED, ABURITIR > TT O JE /30l O R A

ER1 NEEE, SMEREE LA X MY — A, IZOMAEDEIZLD,

3133.14 IR (Inspector)

KB DBREEN T L, AR 200 LIZENBEOMEZAT 9 L O BERAMMEFAEE LA
DL B

SREMAE R, KU APIST0: 2016 |2351) A R ERE HiA ELCH

S
2
)

SEFR 1 APIS10: 2022 (250 A F 4
ERRAR

3.5 BREEXE (Inspector)

JES 3 DR AL D 7= 8 D IEM R A % Fffi D4

(Hih : APIS10: 2022 —FZEKE)

3.16 F—F—-F_L—F— (Owner-operator)

ENBEOEE, =P =7 V7, tRf, MiE, sEHEE, e, EVRBREOHEEK LTI LHE
NREDOA—F — (FrAE) XFANV—7 — (EiE)

ER1L A—T— AL HIES,

3.143.17 REMREMEIE (Authorized ilnspection aAgency)

JEDIBAG DA — T — A2 MERE D 5 5 i 4. OB 2 le T H L OL-H 5 O3
L1 D4R A AL

(HHL : APIS10: 2022 O — 225 5)

3.153.18 T > ¥=7 (Engineer)
JE IR DA T, A —F UL BB E L H

(M8 : APIS10: 2022 D—F A4 )
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3.163.19 BEAREMZF (Corrosion specialist)

FrED 7 vt 2{b, BIGER, @B, MEhEE, BREVILEE, BEERTEROZN b O
PINNGY 7 lie %LT%%&&%E@%%M@L, = =AM RE R EE L e bod o

(Hid : APIS10: 2022)

3.173.20 & (Repair)

JE el % it 5 CRAEERISHE LTORRBICIE T D e I E e e b b, THEROITE,
G, SUIMFHIESRE 2 D Lol —

HERPFER 1 0O DOERED O HREHRE XI—RFHENNEL SN D b OHAIMETERL, &
RIEHICRE N T D AbR<,

(H 8 © APIS10: 2022)

3.183.21 FXEEFE (Alteration)

BEAF OGO 2 M A2 7o, MHEVEREIZ B S 2 ARG B R i OEAL H —

AR 1 X ilﬂﬁ%@ﬁ%’*, BEAF DO ~HEURNOIR / AV O, M OHRAED 7 X OIiBNL
T FITIFEL Y L 2\ 2o iR,

(H 8 : APIS10: 2022)

319322 ZMEBA (General corrosion)
B ORMEICRERICEEL TV LER

(H 8 : APIS10: 2022)

3.203.23 REEAR (Localized corroion)

BBOFRMED R DN T #iPHEHSUET, IS4 LT D s =gl

(H 8 : APIS10: 2022)

3.213.24 322 Fle—F ¢ 7 XHRER (Rerating)
JEIRRAE DR FHEEE, HRKEREH 4 RIRE - MDMT) £ /10 W I-FEifFR TS (MAWP) Do

Wﬁé’dh%%;ﬂujrxﬂr J\ﬁ E%‘%@%“**/Erp* O MAWP 2o (it L I S

bl - 7

75
G2 TR X Z b en ks
o= =m0 LEAC T SV

FR1 HL—T 47 L RS,
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(H8 : APIS10: 2022)

3.223.25 3.23 BB R427 L (Piping system)

WE, FHECERIRIER U7 v AR OMARL, B8O 0RO, g i L < EEREH ST
ENL, i ESNTFREOES L —

HBER 1 R E LI, BEYR— MM (AT YT, A H—, A4 RRE) b
FNDHN, L, |EE—L, BEONUKEE—LA, BEONOEMR COXREEWITE IR,

FER2 RS AT AL LIER

(Hid : APIS70: 2016 O — 534 25 )

3.233.26 E2E AT —/1 (Pipe spool)

DR > AT L BT 5 EUAE SR D — Bk

HREFER 1 7T VR, o= 7 8 TCHE S NP DS o S e i e S
BO—HTThY, BEIATLANOBRYNT ZENTRETHDLL,

324 (HB5 - APIS70:2016) (HHER : APIS70: 2016 O—BRZ A F)

3.27 /MZEERE (Small bore piping)

FEOVEEDS 2B LA T DL M OB 1 il

325328 —R7 & XEE (Primary process piping)

NAFIC L > TEIETERY, EEEYUIALTIC L > TEILSAE LSABE, EEOERIC KX
TR MFT S A e

R SER 1 @, BEERRBOREICH D O 85 T, —R7 v AREIDIE, NEREEE
X@WEﬁmﬁxﬁﬁiaihﬁw(4ﬁ7H?XM%K0wT%§%%

(H 8 - APIS70: 2016)

326329 W7 uEREE (Secondary process piping)

EFROTHRICEE SN, Yot REEOEIRICE LB E KT 2 L AV TI2 k- TEIEFTEE
Thir7 et ARE

HRIER1 k7 AEEL, DNEREETHDL I ENE,

(H8 : API570: 2016)
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3271/ EFE (Owenerfuser)
e bt g 398 LEI

SAYTATE S e A R A £ PR PR A
329330 . REEEERI o eF g ivg e = o Fnlre3sg v CEM (Condition monitoring locations
XiX CMLs)

B DR EZ TN T 572012, & HIRENFEMINDBE T AT LOFRIE S - #iPH

—AERER 1 CML (T3l EoEEnise b i, THlSh 2 BEERAS =22 (TEE
DEHBOMAEFIELEMN L TH X,

FW2 CML i3, B 2r bt Ll ORE 2 4<FEO g TIE 7R DR HASAoH
o bF 5, FFRE O A4 LSO ARG LTS BIRE D H DM B R E T A
72 LI EL L T LWVWFEZ LAARECH S

FEFRER 32 CML 1213 TML(#HE-Thickness Monitoring Location)E—& J2s i m e s o 2y L ERITH
HDHDOLEHFENDLN, THLICIRESND HDTIHAR,

o

(H 8 - APIS70: 2016)

330331 Y RI7_X—ZXRTE (Risk-based inspection Xi% RBI)

MR R & SRR E O S 2 BT D U ATl vt R &S A TR R
HERFR 1 ZoFEiEEE, FETES VWY 27 OFE, WETIROIRIREIEOER, &K OBE;
#HomELERRETDHEDTH D,

(H 8 . APIS10: 2022)

3.313.32 TE{LPRRYEEE (Hardfacing XX Hard surfacing)

BEREICTT A O 2 K918, RMBE~EVEIRIE 25 S D%

(H8 - JIS Z3001-1)

3.33 HERERIEDZEE (Service change X Change in Service)

WHES, WHIBEOEREDOIED, NHAEOEE 2 CHEERO RE LS LE L 58 R
SEFR 1 APIS10 )2 X APIS70 O Service change (ZFAS L, Y —E XL H L LIRS,

(M : APIS10 D—ERZ2EH)
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UM BEEHFAFES (Maximum allowable working pressure XX MAWP)

JFE VB OYE ZAT T EHOTEEIC BV T, $5EDIRE TR ATRE R R DN

(Hdh - JIS B0190 D—E A H)

3B FERADEAR

W O REEIC B WV COYRIEICR D ES) (EAWREET B8 ICH - T, TOEEHHHED 5 bix
BDES))

(Mt . = PRHIBE 2 R 1 HE 9 =)

3.36 it (In-service)

[JEN i R E S, A ZPAA L THBEEIE Sh 5 £ TORDIKEE
FER 1 E )R OEER AR M OMF ILRRE O 7 & F e,

3.37 fH{EFERR (Repair organization)

JEASBAE D A—F— A EDEE U 72 R IR D AHAE % 52kt 9~ 2 ki

(i - APIS10 D—EREEF)

3.38 4% v b & v 7 (Hot tapping)

SEHE T O FE FI BRI S0 I 2 s 1 7 & TR L, Sy I NS 20 & FE DB IC SR& BT % 2 & THIRE
7'v 2Dz R4 T

3.39 &% (Mixing point)

FAED Gy, AR & D S8 D 2 FELLE O s &9 2 Bl HL

(i - APIS70 D—EEZEF)

3.40 FEAES (Injection point)

Tav ARG LITRR DK, RA, (BFES, TINKIREOREN, 7 a AREORIICEXTO&E
THEA SN D EE AL

(Hidh : APIS70 D—EE2ZEHE)

3 Fv—rIA =T
JEN A A O NANC NERFEA A & frid~ 2 HIYC, IS h L BIEk
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ER1L Ab) v T I =0T L RS,

3R IA=T
Fﬁ*mggwm_ éh(“&“74 /7%mb TL—bIA =T, ANV T ITA =

4 B

T EH AMRLEE DR RFRAEIRT LT, A& 24 H L CESRE OMEFEEZ21T 5 081X, RICHET
HETORMEG R LR TUXR B,
— mFﬁXuW®%E£ﬁﬁfﬁ FhiH NI ERERFEE TH D,

— N N FLfEar 7 o ARG A AN | = D HIERIT EE SN T 3R O ME RS R
THHEEIOIA, BEED), KOEMSEEHICSML 0D,

5 B’E

T OB IR A2 HIE T, APISIOAPIS10: 2022 K O APESTOAPIST0: 2016 (2 L 5, &EH *
%ﬁ&@ﬁ% RO 2 2D DRI TIT O HE, T OFISNFEIE R O & FHITHERE A LU
BEBICL5,

1"

FIFAE OMEL, APISIOAPIS10: 2022 & T8 APESZOAPIST0: 2016 (2 L 5, & EH AR Z2VE D 5t B 3%
@ﬁ%% o OBUEIZIES TIT H Hfy, OB FHRE O E FHIIHMEE A KOKEBE B IC L5, &
FI%E DFE TR % BARBY 72 J77E1%, WES 7700-1~4:2019— X (% ASME PCC-2:2018 D4z 417>
2k B, ok, WHEAE S CTHW R B0,

7 BERETERTE

FIERE O R E M NI, API 579-1/ASME FFS-1:2022,— X 13 WES2820: 2015 Q4 v 1M L
60

Tk, HUEE A DR D T e B 7o @ T AR E O )Gk o Bt A E M FE AN % - AP1 579-1/ASME

HGINBV%@Tﬂ#A ﬁu,%®w%$@&UﬁE$EiWE%C kB, BEN AMEEREDORT S
el O BV A2, WES2820: 2015 ([J4to T o L AEA, FOFISEEL O EFHEIIMBE D I2
L5,

8 SERAR

8.1 KERBREFEORNRRSGIE
8.1.1 —fig
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B I N D EFTORERBRICI T DImIERERD kX, JISZ2330 12 L5, £7-,

AT ABHEREKICE ST, 8.1.2 X 8.1.3 DT 0 FIEARA LTS L,

8.1.2 HABHMBICLEIAZE

HARRENEHE, FOMREEEE R LR Tl 6720,

R I—HRABRHMBOMUREREE

PEhE AL

HMNBLTAHIHAG L RO LERBY E95
FRPE T A TR EARTEMEAN A 138 TIRA D 1/4 LT

- FEFRIE25%
FMEA A TIARBEEUT (FrEoT, MEFOMINOIET D E3MEN
A CRBPIEEN A ORISR b OIF, FFREEMEO 2 FOfELLT)

EERTEMEIT L TR EBY 215

RN AT A SO TR EATE T AL 425 % LA
- BeFE I ES%UTE

- VEN A HIEE30% LT

BB ]

R TEMO T AREED 1.6 REOWE D H A ZBAEBIEA L, 30 B LINICIER)
LAadhid e b7\, 72720, BREEHREEOME FOIEm oL vEnD
FEDOHA (TrE=T, BIERFZOMINOIEHTHAHA) X1 5UNE
95,

8.1.3 HRARhBRUMAFNBHASICEEDAE
H AR RINRE A A Z1%, 32 255 255 2 OMRERAELTE LT nidi b7,

‘|:$Ab % :g

S L 2 2 m e e g L

it
iss
:F
N
e
{qu:
4
I
%
0
i
{
T
i
P
b

S SN b
(DAL

22 i iéf;‘gi"g‘é‘4é‘l’ﬂ-b“fi’>< VNN S (EJ‘@\%‘%‘Z\
Ay BRIV R D T 2 R gy | 6 gy e gy ) 2 ek ndl s AL 30 B DG L- e
e
R 2-HARNCBRHAFNRD A 5 OEREESE
HH Prpe e
BRANXT G AT A

AR, Tany, TEUREDRWKFERT A

s (ATHAk) TR

AT A (RS ER 99 %Ll 1) 12OV T, 17 g/hr BALEDiRRA A (W[ #4k)
L35,

S5, ROWTINN—2DH ADOIRHEAHRE TE R ITR B0,
cFaRUH A (RFESER 99 %L L) 18 g/hr L BRI

c THEUH A RRESYER 99 %L E) 5.0 g/hr L E ORI,

g (PIHAk) SR

AZEE R EEREBEOEN S CLLE, 2 0BEME 1 nvs LU ORESRES
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PRIZEBWT, 2m B EBEN -5 b (I L) TE 2R b,
T Jn R HIEBMAE S 10 BLINICHRI TE 2 udze by
FOERIERE FREERT 5 20 LL FAESR S L CREBCE R R S0
8.2 [ERBRD G

8.2.1 EEhAFMRERERHER

SR Qi 1A T OO U R RE DO fERRIE, BRI ORI, IROWFTNNDHIEC LY, 7TVl EOmns
A SN D HEFTICB W TR OMRZIT 9.
— 82 ITHUET D W AR L D Kk
— 813 IZEBVET DI EI N A FIZ K D Tk
— JIS 72329 = L % A ek 5 ik

8.2.2 BAKEHR

PRERR AR R ET K DB OGRS e W LT, B OEERBAGRTIC M DA X ERABRIL, kRO

RN T D FEICK D,

a) fEkE REZERZRUIRLERRULTREIE [RET AR H > TIHH O —-CUsE =) ]
PLEICHESYE, 77 0 V%R EORNPBREINDFEITCB O TRAILABRZ 1T > TIRAUA 2N 2 &
EHERT D, IMIVERERD LI, JIS 22329 (12X D,

b) EBEE ISR TEBTFIEICE Y, —RNB 72N & 2HERT 5,

1) 77 PORMHFEREZ, F121E JIS B 2251:2008,— X% ASME PCC-1:2019 |2 U TYT 9,

2) 7T UTVOMMIEET T, JIS Z 2330 [ZHE SN TWADIRIVRER FIED 9 6, Fiaimivathi X
XN E RS EORAMEREZ B T 5B HiE A2 RE LT, JIS Z 2329 72 043 5B HikD
HEICE VIR EHERT D, =720, BT 105 kPa XIIEEHTE ) (BJET ABEIZH - Tl
WHOES) O 25 %DFln 0T NAVNSWEAU EE T3,

3) ZOERETT T USRS SITREA R OIS, NEESERERIE D 50%FE TIRT S
B, 7T U E OB LD & FE i L7z BT, FEE, 8.2.2 b) 2)lcHliET 2ikbrAg FEhi T 5,

4) HEBRICEKL, FMAREZEANL CRIEOIE N %2 EH S, WEIETINEEEETIO 10 %I BI2E L 7= B
B, SULAREZRMR YV RE T 1 20MLL EREF L, 8.1.2, 8.1.3, 3T JISZ2329 THET AimiABR )7
EDOWF AT O TREN RN L 2R T D, 0%, BMEMIZIERIELTE IO 100 %I2E
HET, FAROTFIAZEEY KL, WANRN & 2R T 5,

25, = DEE = L DI BRI, 5 SR 2 U MU RN LR LA L b Bl
bl N il PR N TrrZary LRI X 7~ I;,/E'J—AI+ Tl I"‘Géf‘%“EF?izK%+l /=i RS A /-0 I PR=2 W .4
O osv y O__ V¥ 3 VINA Y Vo~ To~ ¥ TIHT N YT — (o) [L=ny A\l H: =727 =" VENZTTE=TTTT2T {574\ = Pun Gy g s S
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i MPEEE NYEEEI )Y Y N AN YRl ) 7 5 N SO YR I NEZ A X I BElERE Lz 3N
e [ Ny s | ey PR T oSNy D A VAR 71 ¥ o~ E) ~7 TNAT TONTET N U T ITFETTV sl

812 Iz 2 H 2k nbl) - - Z ke
A= &7 T Frmt—o~ %

uuuuu ¢ 71

8.2.3 #EITH S [REHER

R A BT K 2 B O AR IRV, MHIEIC VI3 2 KR T, JIS 72330 [CHUE S
TV ARNARBRGED > B, FBERNRBR TN ERZEL EoBRMEEE2 AT 2R B L2 RES D,
F7o, JIS 722329 72 EOFM T HRBSVEOHEICLY, 77 Uk FORNDERE SN D EFTIZE VT
RN & iR 5,

9 MERER

9.1 —%
9.1.1 THEHERDEM

MHEEBA NS DR EEMHE 21T o 1o 813, 9.2 IS T 2 56 & RO Tt iR & 2206 L 7 1 duidie
S, 7k, THEEMIK T D BAlE &3, MHESAMIEMERM 2 Ecs s T 2 h a8,

9.1.2 MERRER

it ERRBR OB IE 1%, W RER SUIRG U I ED DN EN L EE T 5,
9.1.3 THERBRA X

M E =L T ASME PCC-2:2018 Article 501 (2 & %,

9.1.4 it FEER PR R 1 HEAR

AR Z A L=t ERBR O ERilC B TlE,  MiHERBRI B &6 L CIEHIC TER S A MPEMRE A T
T D2, MEVERE 2 G LaWIGE, Mgk ns o MBI THIEE L CLESA, “RIIZED
FR IZfEENE LWV E ) e ZeiiE 2 U iFiude b 7eun,

9.2 92 THERBRDHER

A ERAKEEDERNCER LGB Z2RE, 83 OREEZHRL T 5 —E5L
M EFBR S R S L %,

CEHERRIE DG E 1,

% 3I-MERBRNRRSNIBEFBEOEREE
HH HHe
TRHEARE DR ASME PCC-2:2018 Article 5022 I[Z#ET A HiH T, WOWLFhAVT OS5
o [N 1 R AT
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@
(b)
(©)
(d)
(e)
®

W2 DR C B IIEEA 2 Hil L TWO 2R WIE R T a v T
VIR

7 T v R T X 32 o

AL YR TR B2

7Py — NEDOHHEERET, 77 VDRI D 50 %A DR S OEDE
Fa—T —Fa—T7— FORERET, | ROERYBEGOTF = — 7 B

BEAERRTF 2 — 7 ARKED 10 Y%ATi

(g

IS Hide, RKRBER, DA TOF2—T7 0T 77, IRV —THiL

e w5 g

RDLFAIANT N OFEE L DMEE#E L T 5.
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(b)

WES 7700-1:2019 } U" WES 7700-2:2019
ASME PCC-2:2018

VRHAEEEDO L B o —

VA P A A A B L, fMEEEO L E 2 —BE0U O TR OM
RELT O, RIS E 1L WES 8103 1 B UIRIZ DR = b
D LA — T — JMEHEEEDRRDH LT D5,
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WES 0000:0000
MfEE A
(FRZE)
API510 DEEH A HZEADERD =D EEIER UHINEIELUHE
=]
Al —#%
A1l %R

Z O MHE R APIS10: 2022 Pressure Vessel Inspection Code: In-service Inspection, Rating, Repair, and
Alteration % & E T AREIEOXM G T 2562, —OME S, HEEERS (h) /xu\i%bﬁ%%
%6 (HHE) O EFER OB EHLEOHEHEEZHET D, A K- DA 2
SIS E N S-S DRSO O BT HE B 5

Al2 BIAEFROERX

AP iR OB A ED H» B, (FRFETH) Lotk S gifRiE, JFoCT shall Z W CERE SN T
bV, mNBOEEEWRT S, (?‘éﬁ‘ieﬁ) ki‘%uaémﬁ%@ 1%, JF T should W TEEENTH
BThY, HRSNABMATIIRWEELZEWT 5,

A2 BFINEERUVHREER
A2.1 TSR (APIS10: 2022 DE% 1)

ALL1A2.1.1 —ix & (APIS10: 2022 @ 1.1)

AP O 9 BT API510: 2022 D 1.1 12k 5, 7277 L, WOEHEIIFEZ D,
a) R (APIS10:2022 @ 1.1.1) 1F, APISH0:2022 132 E 0 AR ER E R E AR AN IS
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JIS 2.2330  FEARERABR—IRALRBR )7 15 DR K OV DI

JIS Z3001-1 VAR —5 158 —i

JPI-8S-1 [Pl HERF Btk

KHKS 0861:2018 &£ 4 A3k {5 Ot R FHIBE T 2 5 (L~ 1)

KHKS 0862:2018 &1 A g fii 5 O fRax et B9 5 7 (L1 2)

ASME PCC-1: 2019 Guidelines for Pressure Boundary Bolted Flange Joint Assembly

ASME PCC-2: 2018 Repair of pressure equipment and piping

API510: 2022  Pressure Vessel Inspection Code : In-service Inspection, Rating, Repair, and Alteration

API570: 2016 Piping Inspection Code: In-service Inspection, Rating, Repair, and Alteration of Piping Systems
Addendum 1:2017, Addendum 2:2018, Errata 1:2018

API 579-1/ASME FFS-1: 2022  Fitness-for-Service

API RP571-2020 Damage Mechanisms Affecting Fixed Equipment in the Refining Industry
NACE/ASTM G193 Standard Terminology and Acronyms Relating to Corrosion

EEE SIHBUED O B, SR TRIBRRAS AT S TV D b OIFRIRRIRZ M L Tlv, 72720, #
AR & AU DRI T JED & 256 (TSNS DR Z IE L 3%,

3 HBERUVESR

Z OB THWD FE 2 HELOERRIT, JISB 0190, JIS Z.2300, JIS Z3001, API510:2022 & OY API570:2016
IZ K DI1ED, WRIZK D,

3.1. EHRIE
R, BE, BOGER, IMEVWRE R EOENRR, BEROY 778 L OREEREED I E bR SN D
(Higt : WES 7700-1:2019)

3.2. BEEERE (Damage mechanism)

RS R M O3 CHAE L, B « 7« RMEOFIA & 72> TEIIR W ORI EZ NS
T AHEMED & L IR e M Bt O BB TH Y, OB L APISTL 72 L2 L5

(Hiii : API570:2016)
3.3. FEBEBEE(Corrosion rate)

NE IOz —V gy, mu—Yarano—Ta RO/ IEE &L ORISR STk b
WA OHETHY, WANEE L HIES

(Hid : APIS70:2016 D —E A2 H)

3.4. RIFEIN (Environmentally assisted cracking X & Environmental cracking)
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WES 0000:0000

SRS & & BICERBE L O AERANFK CRAET 2MEOENTH Y, TELERZ2AEN T b HatEr) 226
BIZUIZUIES RN D, FRCHREDRWIRY, API RP571 (2 X 2HEEHEK D 5 6, ks hEEE N,
BRI S, TR VISHEREN, 7T EREN, Wik&Rt, KFEML, =%/ —NiEsh
JEREIN, RIS EREN, RN FAUBISDERE N, T VIS ERE R, RIMEA Lk FEE,
= TNVARED T BRIGHEREN, I—R3A MNEAEREN, KOT vEEFROKEIGHENEE TG
NERFNEZET

(8 : NACE/ASTM G193 O — % 25 )
3.5. KZF#EE (Hydrogen damage)

KFEOERIZL > TEBMENIRAT 2E N2 EOBREEZIE L, ¥ITHEEDRWIRY, APIRP5S71 (2 X
LHEEERO S G, WEFIEKREE, @SEKERE, KENIELEDZ yBEFOKEILDENERT,

3.6. BREKFTHER

A OIEHRAF 1L AT O [ERBR TH Y, i &% ORHFH OMEMERED R S, £ DRI ORI b & O
T3S E N ORFE OFLPH ST TOFPAE IR, ki S L CEEAAO TFERE T LIERA T, &5
DKEEVERE 2 MERR T 2 12D I2AT o 2 KR R

(i JPI8S-1 D—ERAZEH)

3.7. BRI FHEAR

o

Al & PfcE S, IR RRIC R E R0 E R D T I1TAT 9 KU AR

k=]

3.8. GLRALEMEEE (Fitness for service, FFS)

FE i O kR 72 B O 72 b OREETEFIRNIC W S, FER O/ SUHRE 27 T 5 T2 72 Fik,
API579-1/ASME FFS:2022, X|: WES2820 (C L %.

(M8 : API570:2016 D —HB % 25 )
3.9 ##&E (Inspection)

PERAR £ ITRRERERIC L o THRA SN2 b O, ABKIZIH - TT 9 EIRIEOHEZRMAE TH
v, WA, MIREUIA A M) —2BREOWT AN, XTZOMAEhE

(Hih © API510:2022 O —ER %4 48 H)
3.10 AEBRE (Internal inspection)
HHE L OVE X NDE Hffi &2 H TR EE O Pl D © FE0iE S 40 25 s
(i : AP1510:2022)
3.11 SERHRE (External inspection)

JE A DIMA A B a9~ 2 1A T, TE NS xE T D@2 MERF 5 72 O DR O PERE I B D IRKE,
FISEHE (1ILD, 77y b7 4—4h, $PR—MRE) oeEtzHR o REBEZERT L7200/
. SMHERAIE, R OERRD I TERRIETIIAT ) ZENTE, A A MY — LA L RIS 7]
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HBThD,
(High :© APIS10:2022 O — & 25 5)
3.12 VX M) —LHRE (On-stream inspection)

NDE FllEZ N TAY A b U — 2 (Bflh) ORETIENRAEOIMUN b S 5 HRAT, Mk
T D ENEROBEEMELZTEA T 57200 D,

(H 88 © API510:2022)
3.13 #®EEH (Inspector)
ABUIE OB B 2T L, RO S S ITEIRRIEOBRE LT O BERES DIEER
3.14 BEREH (Authorized Inspection Agency)
JENRBIGDOA—F— MERED IS, 40FMZGZ LT, B S OEEMTICHRAEMMKEL AT o FES
(Hsh © APIS10:2022 O A 25 5)
3.15 T Y =7 (Engineer)
JEIRRIE OFAfiE T, A—F—fEHENRE LicE
(Hi8t © API510:2022 O % 25 7))

3.16 BB EMZE (Corrosion specialist)

FrED 7 mr 2{b%, HEER, @M, MEhEE, BaUikR, BMEERiiEkizin b oMRIc
OB L TR LA AT OET, A==/ HAEBRELLLLD

(HH 8 : API510:2022)
3.17 &

WERCRE RS O1T 2 2 £ D RINS, FhE, FEhiik, LAEARLICONT, RBEREEOTTE
O HNTZHMT O R K OEEDZ L,

3.18 ##H%& (Repair)

FEA A & AT A R CRERERRICHE LIRBICE T T 2 DI ERMERETH Y, MHER O,
Gk, SUIHFHIEREZ D b O, REHEE, REHENDPEE SN HEER,

(H#h - API510:2022)
3.19 ZFH (Alteration)

BEAF OF%FHO#PA 2 8 2 7=, MHEVERE ISR 2 3RS BE S S O S A 5, LU RO BUE, BE
FOEURNOHTR , AV OB, K OMMRAED 2 A0k <,

(H{#8 : API510:2022)
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3.20 £EMEE (General corrosion)
& BORE BRI EL TV DER
(High : API510:2022)
3.21 BEREE (Localized corroion)
KR53 D3 13 A D4 J8 2R 18 O PR & AU 72 FiPH & 72 130N L 7 #tiPHIC IR E S - &
(i : AP1510:2022)
322 BL—T 4 VU XIIEEH (Rerating)

JENRAM ORXEHEEE, BIKEEH&BIEE (MDMT) %7213 &EFFAEMEST (MAWP) OERK DR,
RMORFHEE R LY MAWP %, BEKICEY, ERELIERTSEL2560300, 74LV—T 17
CLORGE RN Z TED K OICHEKRT D ZE) 1F, BMOBENRENETLDICHESND HIETH
éo

(HiB : API510:2022)
3.23 BB X 7L (Piping system)

wE, WL (FRFRERLT) 7ot AGEOMART L OV E2I3mRG R s b S, M Skl
BOEE, BE AT LML, BEYHR— M (XTYV T, ~oH—, A FpE) bEENDLN,
ZeHE, FEEF LUK E— L LU &EOSRHEEMITE Eh20,

(HiH : API570:2016)
3.24 EEE R F—IL (Pipe spool)

TIUVERR A=A R EOMDERT 4 v T 4 T W AT HREDO T, BE AT L
SV ZLBARRTHDLHD

(HiH : API570:2016)
325 —R7AEREE (Primary process piping)

NATICEoTEIETE R, EF IV TIZ Lo TEILS NG H, EHEOEIRICKE 8% KT
T ARE T, B, BEREBOREICHL O, WE, —R7 vt AREIE, DRREEIIWNE
TrEAREEIEFERLRY (SR EREEIZOWTHEM]),

(i : AP1570:2016)
326 ZR7O+REE (Secondary process piping)

TR D FHUCELE S, 7ut REBEOEIRICE L EEE RITT I RV TIZ R > TEIRF R
Thor7uAfRE, “R7 e AREIL, NAOREETHDLZ ERE,

(4 : API570:2016)

327 A—F—/fERE (Owener/user)
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TR L= s LA T
3.28 A—F—-F XL —%— (Owner-operator)

FENRE O, = o=7 )7, B, s, REEE, R EAORRB L OHEREZERT S
JENBIHOFAE £l A S =g —, F—F— fEHELRL

(i8R © API510:2022 D —HB A28 )
329 aVF43vEZA) A —2 3> (Condition monitoring locations X[& CMLs)

B ORBE Z R 9~ 5 72012, EHIAE N EM SN DEE v AT LOEE S Z#iPH, CML (21X 1 >
UEOHAEERZZDTEL, PHSNOBEA D =X LIRSS HBOMEFIELEMN LTIV, CML
X, BBV AT ALET, BIZIE2 A o TFRORBO XIS REHR—2 LT D0, £EFRED 4 HmD
BHZHENRETDEDICHEDOH LW EREGAIHET LI ENATETL D,

ERE CML 121X TML(RAEE=Z Vv o nulr—ay) EHEND O LEENDIN, TNHICRESH
D HDTIER,

(i : API570:2016)
330 YR R—RKRE (Risk-based inspection X[& RBI)

MR & MREEOW T 2 F BT 5 ) A7 FHIi T v R &G VISR ETTIE, ZOFIEITE,
A TE 20 Y 27 OF B, NERIL A ORI R ORI, & O T # OKiEbZ AL T2 D TH %,

(i : AP1510:2022)
3.31 JEREIREEM (NDE X Nondestructive evaluation)
FEREERER (NDT) TfF & 7o 5 W& BRI O M XU A PERE O 1 2> B IR G IS RAT - M2,
(M« JIS Z2300)
3.32 BE{LAIEETA#E (Hardfacing X[ Hard surfacing)
BEFEICMTZ 9 2D £ 918, BRI~V BIE 2 g S Ok
(4 : JIS Z3001-1)
4 B

B E N AMRZAED I EZRIEIH L T, AR L CESREOMEFEHEZIT Y bDIX, WwIZE|ITF S
ETOFEMZEmR L TUXR B0,
—  BEH AR OREERRE B E R L B I ERERELE T D

— BARBHEBREDRMEY AT T 7 NARZEHSITINE L, OB IS WIS 3E O MR & LIRS
T RGO, BEED, MOHEFGEEHICSMLTWS

5. ®RE
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WES 0000:0000

JE SR DORMAIL, APIS10:2022 KT8 API 570:2016 (2 L 5, BN AMELIEORBRIEOBREEZ Z N5
DR GE - TIT O A, T OBISVEE KL O R FEHIIMEE A L OHBEB I L5,

6 5

E I3 O, APIS10:2022 & TN API 570:2016 (2 X 5, &JF T AR IEOR G 3REOMIEE b
DB - TIT O 5A, TOPNAFEEOCHEFHIIMEE A XOWEE B 12 L5, [ENREOMIEIC
B9 2 BARAY 7R 7151, WES 7700-1~4:2019, X% ASME PCC-2:2018 O hNz L 5,

7 BEREMEEE

JE 3% O HE FE M F A 1%, API 579-1/ASME FFS-1:2022, 3 WES 2820-2015 DL/ L5, &E
W AR LE 1 Dt Gk fiw O # M EE 2, API 579-1/ASME FFS-1:2022 (Z5E > T1T 2 354, < OHISFIHE
O R EEIIMBE C 12X D, @IEN AMRLEED xR i% 4% O A E MM 2, WES 2820-2015 (ZHE > T
TH8%6, ZOPINFEEL O e FEIIMBED (2L 5,

8.1 SERBREBORNLARAX
8.1.1 —f%

750k EOIRENERASNABITORERBRICE T ARNREBRO FiEIL, JISZ2330 Ik 5, 77,
WA 2REEBICIESNT, 8.1.2 XX 813 DWTNDDOHFEZEMALTH LW,

8.12 HABRMBICLBHiE
HARINER L, T 1 OMWREEELTE LT o2,

8.1.3 HRARNBRMAFRNBRHASICLDEE
H AR F AR A 1%, 3’2 OMREFEUEA TR LR T T H 7wy,

R1-HRAEABOUEEE

HH PEREE 1

ek el RBETHH ARG TROBEY T 5
- APRMEN A SUTRFEARTEVE S AR FIRAD 14 LLF
B 1T 25%
FMET AT RBEEUT (T, WEZOMINLITET DEMED
A TR YD 2 OFRBL SR EE2 L 01X, FFRREMO 2 FOMLLT)

BERRE E BEERSREMEIC R LT 25 %LLF (FIRH =)
AR B RTEAE O T AYEEED 1.6 (SDOPEEEDH A ZBAEBIZEA L, 30 BLINIC/ER)

L7giFuid7e 7auy,

R 22— HARNBRIAFIMNRD A 5 OfERERAE

HH PERESLYE

TR I 5 AT A AR, Tany, TEUREDRWKERT A
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WES 0000:0000

TREEn (FIR4L) TR AY U HA (BHESE 99 %LLE) 122\ THE, 17 ghr L EOTRBSHRE (FTHEAL)
aﬁé

BIZ, WONWTNH—2DH ADIFRNBHER T E 2T 570,
7mn/ﬁx(¢ﬁ%$%%ui)mgmuiaﬁ@
c THEUH A ERESYER 99 %LLE) 5.0 g/hr L E ORI,

wgn (Arfifk) Seff HARE (KR EERIREDEN S CLLL, 7 OEGE | /s LU ORIERE S
BT, 2m L EEERZZS P bR (fIFE) TE2RThide by,

L HERAG25 10 PLIRNICHA T X 2 g b2

FLERIEBE FRIMEH 5 /0 PL B&FigR e L TR CERITER B 20

82 SKEFSRBROAE
8.2.1 fEICH#E S [EHER

RBERAEEIZ X DB OB IZNER Y, FHEICEWE T 5 XERER TIL, JIS 22330 [ZHESNT
WAIRIRBR FIED 9 5, BIgRIVREBR X 2 & R Lot s A9 2R Hika2®E L, JIS
72329 72 EOEUT LR AIEORTIZEY, 7T o UEORNANESE I NS HEFTICE W TIRAUNR WD
CE %ﬁﬁﬁﬂl‘j« ZD o

8.2.2 BAESEHRR

ME@E% X DB DGR IRNR Y, 305 OIEILBAARTNIC E i 9~ 2 A K[ERRIL, ROWT I

D FFFEIT X

a) WMEE FErERZNILRERKAETERIE [(BETAFZMICH > UIFHOET CULEETET)) ]
VIRICHESY, 77 0 VHORNLDEE S D EFTICE W TRILVERER 217 > TRND RN Z & &k
%ﬁéoﬁhﬁ%®ﬁ%m,nsznmkgé

b) E&BEE KIORTHEBFIEIC LY. WXV E & 2R 5,

1) 7?yy®%HHW¥ﬁ,Wzﬁnmnﬁnm%,XMA%mPamam9K@DTﬁio

2) TIUVORMITIEESE T, JIS Z2330 IZHE SN TWAIRNREEBRITED 9 b, RBiBiRiiRER X
Z N E R EOBRMMEREZE T 5B FEZRTE LT, JISZ 2329 72 F 0444 2R B FED
HEICX VRN 2R TS, =770, HBREINL 105 kPa XULRENES (BET AREIZH > TiE
WHODES) D 25%DNTINAIVINSWERLL EET 5,

3) ZOEETT T USRS RO NZHAT, NEEIEZRBRIESD 50 %E TERT &4,
T VEHGE IR DM LD B L7 BT, HE, 822b)2)IHET AR AE ERKT D,

4) RERICAEKE, FEREEZEANL CTRIEDOEN %2 EF &8, WNEESHSEERE S D 10 %I 255 L 7= B
B SUZFTREZRBR W ARET 1 4R, B L, 8.1.2, 8.1.3, XUT JIS Z2329 THLE T A imivakEr 7
EOWTNDTEREDRN L E2WHET D, T0%, BEBEMIZIEREET SO 100 %IZED £ T,
FAROFNEEB VIR L, 2wz & 2RI 5,

ek, TOBERREZEoRNEERRC, 772 DR SICHUNRIREA R SN GAIE, B L
FEDEIT-TH LW, N TIZZR WS EN-85E81E, BEbi é&%%%hrb,ﬁ&
AT & AR 2 F5h L2 T U2 720,

8.2.3 EIh R FE M EERERHER

FAEER T ORBHREOWRIL, ROWTANDFIEICLY, 77 0 PEoRnNRa S s EICE
WTIRNOMERZ1T D o
— SA2IZHET BT ABAET L D HiE
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— S8A3ITHET DARIMERE A A T2 X Dk
—  JIS Z 2329 |2 X B RV ER 7%

9 THESER
9.1 —f%
9.1.1 THESERDER

M EEBA RS DR EME 21T > 7B 1E, 9.2 1T T 256 2 o Tl ERBR 2 S0 L 72 1 fuid7s
B7avy, 7Rk, MHEFRM T 2 HmiE & 1%, THESMICIEMERM 2 SR CHEEe T 256 2 a1,

9.1.2 THEREREN
M ERBR OFBRIE 1T, W ER IREHRBICED SN ENLL EET 5,
9.1.3 TESERA X

FREHFE £ 7213 ASME PCC-2:2018 Article 501 IZ Xk %,

9.1.4 THERRBFOMRERER

WA Z A U 72 E 3k OSBRI WV T, MR E &1 % U TERIC TER S A ENEEE 25
T 50, NIXYEHER PSR TEIEE L 725612, “IRINZEUERICAEEDE CRWE 5 R aiiE
ZHE LTI b,

9.2 HESERDRER

REMRAENERNCER L2 HE 2R E, &3 OEELNR T 2 —EEENOREME OB & (T ER
R bRE D,

= I3I-MERBRNRIRSNIBEFEOEREIR

HH e
TRHARE DRRE ASME PCC-2:2018 Article 502.2 ([Z#ET HHiFH T, KOWTOEM 2T
&,
(@) W72 HEPTC B EEM 2 Hil L TRV E 72idn U AT
(b) LU
(©) 77 v FiiLE-i3Z0mME
(d) R
() 7TvTi— FEDHIBIRET, 750 PDEED 50 %A DIE S DOyt
(H Fa—T—Fa—T7— FNORERET, 1| BOEEHMEZOT = —THE
AHUED BT 22— 7 KB D 10 %A
(2) Bworiads, REZFEAER, RATOF2—T DT T 7, NIA V-7l
TREEAHE (il 9 5 e WOWT IO IEHEZ Y D e TR
(a) WES 7700-1:2019 } X WES 7700-2:2019
(b) ASME PCC-2:2018
REMEEEO L B a— VRN T/EME R/, MEEEOL 2 —B X OE LEROMREEITY ., &
Bl T/ BEE 13 WES 8103 1 &R SUIRIZE DR & b o & i T A& 1S58 1=
LT D,
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WES 0000:0000

MtEE A
(FRE)
API510 DEEHRABRE~NDERAD-ODHNZEERVHEEIE

Al —i%

Z OB E 1L, API510:2022 Pressure Vessel Inspection Code: In-service Inspection, Rating, Repair, and
Alteration % & = 1 A RELAE DM RBAIC WA T 256 O, PN FELOMEFHEZBIE T 5. APLEUEO
JEARZIEL L, HAGBICHRENTZXEFEE MV 258 ORIOMROEEE, EHEICHD,

A2 BINSBERUHESEE
A2.1 WREEHE (API510:2022 @ 1.1.1.)

API510:2022 1%, BEEN AMRZEFERMRERINCE SO CTREFFEYVES N E ) RS b nl6E &
T3,

A22 85 (API510:2022 @ 1.1.2.)

BB OREEMTH S APIS10:2022 @ Annex B |[ZH S EHRIUEIT, BITHE L LT 2029 4£F TO
RNIFZEEDENCED B2 L > TRETLHZENARETH D,

A.2.3 SIFHRE (API510:2022 D 2.)

API510:2022 (ZHRE SN 725 KO, MY ENBEEA~DOFRARE 2 K OEENT A% M~0wE AL, &A1
DLV LT, RICEHEHDR APIS10:2022 3| B ICOWTI, UEZEKREETT 5,
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% A.1—API510:2022 5| AR DO ERXIE

API510:2022 5| FiHikg »

=l P FE #

API510 Inspector Certification Examination Body of

FEFICLVABREDDL DL LTHEAEZ S, (2029

Knowledge FE TORIBTE)
API RP 580, Risk-Based Inspection W Ax RN T 5,
API RP 581, Risk-Based Inspection Methodology WHAREINET D,
API RP 2201, Safe Hot Tapping Practices in the Petroleum and | & F x84k & -5,

Petrochemical Industries

ASME Boiler and Pressure Vessel Code, Section II:
Materials

ASME Boiler and Pressure Vessel Code, Section V:
Nondestructive Examination

ASME Boiler and Pressure Vessel Code, Section VIII: Rules
for Construction of Pressure Vessels; Division 1

ASME Boiler and Pressure Vessel Code, Section VIII: Rules
for Construction of Pressure Vessels; Division 2:

Alternative Rules

ASME Boiler and Pressure Vessel Code, Section IX:
Welding and Brazing Qualifications

KGR A D RR G ERF D RIS X
AR Z D

AR D% HEYEIC

ASNT CP-189 Standard for Qualification and Certification of
Nondestructive Testing Personnel

JIS Z 2305 FERLEERABR I F IS HEATE 2 D,

ASNT SNT-TC-1A, Personnel Qualification and Certification
in Nondestructive Testing

JIS Z 2305 FEREERBR I B IS H AT 2 D,

7 ® RP: Recommended Practice

A24 BEHBOEEZ (API510:2022 D& 4.7.)

R EA ARZAEITIE S S FHEFTIC L 2R A TRE &5,

A25 JRIOR—=REZE (API510:2022 D 5.2.)
WA gss e T 5,
A2.6 BKEFRE (API510:2022 O 5.8.5.)

API510:2022 @ 5.8.5.1.DF

PRI, RA2DLEY T 5,

% A.2—API510:2022 O 5.8.5.1.DF %

PSESTES HE
API510:2022 FOKERBRZ 0 H 3 2 R0, KRS L OG22, KHKS 0861:2018 X/t KHKS
5.8.5.1 0862:2018 |Z CTHER I N HMMEM R 2L T 20 MiR4 5 & &16 B G A IR A T2 T
iZe 572 (BREIR),  FHKERBROR KT DM 5 /et D & 5 5188 & 2 OMEs i IE
BEOEITRBAICER I TS %aﬂbﬁﬁmir‘gwﬁw (FRFIH), T D&M aw=d
T EMTERWESIE, R DINLEY S iide 5wy (BEREIA)
WY B EITE TR TR,
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A2.7 ERADBERORE (API510:2022 @ 5.10.)

API510:2022 D 5.103.0F - 2 1%, MAI D LBV L35,

% A3—API510:2022 D 5.103.0F“E %

RESEES Bl o
API510:2022 ElnoXHhExd, BRESN, BIOERWREETOERIX, REERBLR L Y=TF X
5.10.3. BEEEMFOLEL LM E > TR S R T uiuZe by (BRFEE), X PI3UEROBRE SR

AMEC L VAL T 5,

EY B AT Z TAE TR,

A.2.8 RBI (API510:2022 @ 6.3.)

N POE ) Nty R

A29 BERE (API510:2022 @ 6.5.1.)

API510:2022 @ 6.5.1.1 KX 6.5.1.5 Dt 213, A4 KROKRASDOLEY 55,

% A4—API510:2022 D 6.5.1.1.DFE %

ESLES

BUE @

API510:2022
6.5.1.1.

RBI i CIES /L SN DBAERNT, WESE 1T A VA U — AREOFYIIARSRFHO
K FEIT 12 EOWTIEW S B TR B2y (MEFIR), SN 5 Ik A O &6 &
FWRECTH DG, TIXPRMICERETH 56, NWHREIIRFGOLy CIXER SN
W, RFMD 4 ERBMOY G, MEBMIIRFGZOLOLE LTIV, KE 2 £&35, AH
X, BEBEIZT =T R, A—F— AR —F—D WEREE (QA) AT LIE- T
ET D, WESREBEME 2= 9 7201 (ZORbY L LT) A M) —2EZFIHATLZ &
FRERIRE DT A X v ANTONTIE, 6.5.2 25,

TEY FoH A ET

Z FRER TR,

% A.5—API510:2022 D 6.5.1.5.DFE %

RESIES

BUE @

API510:2022
6.5.1.5.

VELRBRERMZRETEH 20 E20HEE LT, 73 I2iE-> THESE O TH MAWP
EEETHIET, RETDIHERD D, ZOFIEICIE, BRAERY ORI, W F OB AR A oH
W, Tl MAWP OFHEREZN, KEMIIT2BELH 5, RERMIL, FadEs 258 00
Fill MAWP 785, #REZITHER L7 MAWP ICHKBEE N Z R LIZME LV EWRY X, &K
[RE CHRSND, RBI AR TENDBEE2RE, ZOFHEEE I BEOKRERERNL 12
EThHB,

Y AR Z T TR,

A210 ABBREODKDY DA VR F)—LBE (API510:2022 D 6.5.2.)

API510:2022 D 6.52.0FHE 21X, A6 D LBV L4 5,
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& A.6—API510:2022 D) 6.5.2.DxE A

RESLES

BlE ©

API510:2022
6.5.2.

DIFORPIZENTIE, MAEBOKET, AHBREORDVIZA VA M) —AEEEZITI Z &
MNAEETH B :

a) VA XEIIERICL Y, NERE DO DRE~DSEH A SR ATRER S5

b) WERED 72D DEGE~DOILH A BYEIICAEET, HOUFOT N TORMENHT S
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NBIC Part 3, 3.3.2 Routine repair

e) The following repairs may be considered as routine repairs and shall be limited to these categories:

1) Welded repairs or replacements of valves, fittings, tubes, or pipes NPS 5 (DN 125) in diameter and
smaller, or sections thereof, where neither postweld heat treatment nor NDE other than visual is
required by the original code of construction. This includes their attachments such as clips, lugs,
skirts, etc., but does not include nozzles to pressure-retaining items;

2) The addition or repair of nonload bearing attachments to pressure-retaining items where postweld
heat treatment is not required;

3) Weld buildup of wasted areas in heads, shells, flanges and fittings not exceeding an area of 100 in.?
(64,520 mm?) or a thickness of 25% of nominal wall thickness or 1/2 in. (13 mm), whichever is less;

4) Corrosion resistance weld overlay not exceeding 100 in.? (64,520 mm?);

5) Seal welding a mechanical connection for leak tightness where by-design, the pressure retaining
capability is not dependent on the weld for strength and requires no postweld heat treatment; and

6) Plugging of heat exchanger tubes %4 in. (19 mm) outside diameter and smaller when explosion
welding is used as the method of plugging tubes.



NBIC Part 3, 4.4.2

c¢) MNondestructive Examination

NDE may be conducted when contamination of the pressure-retaining item by liquids is possible or when
pressure testing is not practicable. Concurrence of the owner shall be obtained in addition to the Inspec-
tor, and where required, the Jurisdiction. Exclusive use of Visual Examination (VT) shall not be permitted.
In all cases NDE methods or combination of methods used shall be suitable for providing meaningful
resulis to verify the integrity of the alteration.



NBIC Interpretations:

INTERPRETATION 17-20

Subject: NDE methods in lieu of a hydrostatic test (Part 3, 4.4.2 ¢))

Edition: 2017

Question 1: An alteration to a Section VIII Div. 2 or Div. 3 vessel is performed by lowering the

MAWP and increasing the design temperature. No physical work was performed on the vessel.

Calculations confirm that the hydrostatic test pressure for the new MAWP and design
temperature would be higher than that of the original hydrostatic test pressure. Is a new
hydrostatic test required after the alteration is completed?

Reply 1: Yes, except as provided in Part 3, 44.2.c.

Question 2: The NBIC Part 3, 4.4.2.c provides rules for performing NDE in lieu of a hydrostatic
test of an alteration. Is it required that concurrence of the owner, the Inspector, the Certifying
Engineer if applicable, and when required, the Jurisdiction be obtained regarding the NDE
methods, or combination of methods, to be used to verify the integrity of the alteration?

Reply 2: Yes, in accordance with Part 3, 3.4.5.

INTERPRETATION 13-09

Subject: Penetrant Examination in Lieu of Hydrostatic Test

Edition: 2013

Question: When the Inspector and, when required, the Jurisdiction agree that penetrant
examination will provide meaningful results to verify the integrity of a weld repair, may
penetrant examination of the repair be performed in lieu of a hydrostatic test?

Reply: Yes.

INTERPRETATION 19-16

Subject: Alternative Method in lieu of Pressure Testing or Examination (Part 3, 4.4.2 c)).

Edition: 2019

Question: When performing an alteration on a pressure retaining item and use of examination
or test methods listed in Part 3, 4.4.2 are not possible, may finite element analysis (FEA) be used
in accordance with the criginal code of construction?

Reply: No, this method is not addressed in Part 3 of the NBIC.



API'S 10 3.1.63

pressure test
) A test performed on pressure vessels that have been in service and that have undergone an alteration or repair to
5.8 Pressure Testing the pressure boundary(s) to indicate the integrity of the pressure components are still compliant with the original

construction code. The pressure test can be hydrostatic, pneumatic, or a combination thereof.
5.8.1 General

Refer to ASME PCC-2, Article 501 for more information on pressure testing.

5.8.2 When to Perform a Pressure Test

5.8.2.1 Pressure tests are not normally conducted as part of routine inspection. A pressure test is normally
required after an alteration or major repair. After repairs (other than major repairs) are completed, a pressure test
shall be applied if the inspector believes one is necessary and specifies it in the repair plan. Potential alternatives
to pressure tests are outlined in 5.8 8.

5.8.2.2 Pressure tests are typically performed on an entire vessel. However, where practical, pressure tests of
vessel components/sections can be performed in lieu of entire vessels (e.g., a new nozzle). An engineer should
be consulted when a pressure test of vessel component/sections is to be performed to confirm it is suitable for
the intended purpose.

5.8.8 Pressure-testing Alternatives

5.8.8.1 Appropriate NDE (e.g., RT, UT, PT, and MT) shall be specified and conducted when a pressure test
is not performed after a major repair or alteration. Substituting NDE procedures for a pressure test after an
alteration or major repair may be done only after the engineer and inspector have approved. In such cases, it
is advisable to conduct an FFS assessment to identify the critical flaw size(s) to specify the acceptance criteria
for the specified NDE technique(s). Refer to ASME PCC-2, Article 502 for guidance on NDE in lieu of pressure
testing for repairs and alterations.

5.8.8.2 For cases where manual UT is used to examine welds in lieu of pressure test, the owner-operator shall
specify industry-qualified angle beam examiners. For use of UT in lieu of RT, ASME BPVC Code Case 2235 or

ASME BPVC Section VIII, Division 2, 7.5.5 shall be followed.



APl 510

3.1.46

major repair

Any work not considered an alteration that removes and replaces a major part of the pressure boundary other
than a nozzle (e.g., replacing part of the shell or replacing a vessel head). If any of the restorative work results
in a change to the design temperature, minimum allowable temperature (MAT), or maximum allowable working
pressure (MAWRP), the work shall be considered an alteration, and the requirements for rerating shall be satisfied.



ASME PCC-2

502-2.4 Repairs and Alterations for Which
Pressure Testing Is Not Normally
Required
(ANSI/NB-23)

The following types of repairs and/or alterations may
be exempt from pressure testing or where pressure tests
may be optional depending upon the needs of the owner-
user:

{a) welding or brazing that does not penetrate the pres-
sure boundary at any point

(b) seal welds

(c) cladding application,/repairs

{d) hard surfacing

{e) welding to flange seating surfaces, when less than
50% of the axial thickness is replaced by welding

(f] tube-to-tubesheet welds, provided less than 10% of
the total number of tubes are replaced at any time after a
full operational cycle

{g) tube plugging or sleeving of heat exchangers, steam
generators, or boiler tubes

(h) hot tap fittings



ASME PCC-2

pressure test: atest performed to ensure the gross integrity
of the pressure component on new pressure equipment or
on previously manufactured pressure and piping equip-
ment that has been or is in service and that has undergone
an alteration or repair to a pressure boundary(s) to deter-
mine the gross integrity of the pressure component. A
pressure test may be performed with liquid (hydrostatic
test), with gas (pneumatic test), or with a combination of
both (hydro-pneumatic test).

Article 502

Nondestructive Examination in Lieu of Pressure Testing for
Repairs and Alterations

502-1.2 Application

This Article applies to equipment for which

(a)} NDE provides better assurance of integrity in future
operation for elevated temperature or cyclic operation
where crack initiation and propagation is a concern.
Large flaws may not result in failure during a pressure
test but may propagate in cyclic or creep service.

(b) a pressure test is not practical and NDE can be
shown to provide appropriate integrity assurance. A pres-
sure test of equipment that has been repaired is primarily
a leak test, or, in some cases, a test for gross fabrication
flaws that could compromise structural integrity. Struc-
tural integrity of the design is usually not an issue for
repairs. Even for most alterations, the integrity of the
design can be verified by engineering analysis.

(c) apressure testis practical, but NDE can be shown to
provide equivalent integrity assurance. In this case,
overall cost may be a major consideration. It is essential
that the appropriate NDE be performed based on the
damage mechanisms anticipated during repairs or altera-
tions.

502-2.3 Examples Where Pressure Test May Be
Inadvisable

502-2.3.1 Foundation or Support Structure. Where
the foundation or supporting structure has not been
designed to carry the weight of liquid-filled pressure
equipment.

502-2.3.2 Undesirable Reactions or Consequences. A
safety concern where the application of test fluids could
lead to an undesirable reaction with the residue of fluids
contained in the pressure equipment.

502-2.3.3 Design Reasons

(a) Where the design of the pressure equipment is
based on other factors, such as bending, where stresses
due to pressure may not be governing

(b) Where a vessel for which the thickness of the pres-
sure boundary components is governed by external pres-
sure (buckling) considerations

502-2.3.4 Painting/Coating/Lining Issues. Where
painting/coating/lining could mask leaks that would
otherwise have been detected during a pressure test.
This includes damage to refractory or other insulating
internal materials as well as damage to internal linings.
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