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Modeling of columnar crystal structure in austenitic weld metal and its validation for UT simulation
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On UT simulation for weld used austenitic welding material, modeling of columnar crystal
structure of weld metal is important. The method to predict columnar structure with crystal
orientation by solidification simulation is being developed. The predicted columnar structure by
simple heat input was modeled for UT simulation and its validation was evaluated. It was suggested
that ultrasonic reflection and scattering from boundary between columnar structures and fusion

boundary could simulate using the model in this study.

UT simulation, columnar crystal, austenitic weld metal,

solidification simulation
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Utilization of numerical simulation of guided wave propagation for enhancement of defect detection at an elbow in piping

A FEmEwERiryy—  IUAEEA, HI A
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Guided wave inspection offers an efficient screening method to detect wall thinning of piping because of its long
inspection range and ability to inspect pipes with limited access (covered with insulation, buried, etc.) However, while
interpretation of guided wave signals is relatively simple for a straight pipe, it becomes much more difficult when
the wave propagation path includes an elbow. Here we show the results of numerical simulation of guided waves that
propagate along piping including an elbow. These results indicate that the frequency of transmitted guided waves
changes the locations of high-amplitude regions in the amplitude distribution of displacement on the outer surface of
an elbow. Because a high-amplitude region is considered to be a defect-sensitive region, defect detection at an elbow

can be improved based on information obtained by numerical simulation of guided wave propagation.

guided wave, piping, elbow, simulation, finite element
method, FEM
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Pulsed Eddy Current Characterization of Local Wall-Thinning

wiE - EmEREReY s — R R

Local wall-thinning is thinning relative to ' thinning over an entire surface ', referring specially to thinning in
an area comparable or smaller than the excitation coil's footprint in pulsed eddy current testing (PECT). FEM
simulation on local wall-thinning showed that the PECT signal's decay coefficient is a function of both thinning
area and thinning depth, making it impossible to characterize a local wall-thinning by only applying the decay-
coefficient vs. thinning depth relation, which is effective in characterizing 'thinning over an entire surface'. In this
study, a two-step algorithm was established to characterize local wall-thinning: obtaining the thinning area first
and acquiring the thinning depth thereafter. The concept of 'point spread function (PSF)' was adopted and the
PSF corresponding to a ' point thinning' was obtained by curve fitting and extrapolation operation. The thinning

area was attained from deconvolution operation, and the thinning depth was estimated after thinning area.

Kevwnrds Pulsed Eddy CurrentTesting, Local wall-thinning, Deconvolution
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Decay coefficient

Fig.5 Decay-coefficient curves of thinning in areas of radius from
R=0 to R=100mm.

Fig.6 Two dimensional point spread function of PECT
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Fig.8 PECT signal of D5-R50 thinning, and the thinning profile
obtained by deconvolution operation ( in 1-D).
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Trying of residual stress measurement on nickel base alloy weld metal
wiE - dEmEgER ey s—  FJI IR, IUASEGELA, S

Because stress corrosion cracking (SCC) has been found in nickel-base alloy weld metal used for important components
of nuclear power plants, it is required to establish a method to measure residual stress in nickel-base alloy weld metal.
When it is considered to use the X-ray diffraction method for this purpose, the 20-sin2y method is inadequate. Then, we
evaluated the applicability of the cosa method using a two-dimensional X-ray detector to measurement of residual stress.
As a result, it turned out to be difficult to calculate residual stress by this method because the resulting diffraction image
became an aggregation of spots that extends in the radial direction and the Debye-Scherrer ring was not formed. We also
conducted tensile tests to obtain the correlation between the strain and the eddy current testing (ECT) signal due to the
strain. To verify this result, the strain distribution of a weld joint specimen was estimated based on the calibration line
derived from this correlation. Whereas appropriate strain values were obtained in the center region of the weld metal,
the values obtained in the fusion boundary region became abnormal values. This is considered to be caused by the change
of permeability and conductivity of the material due to the difference of the base material dilution.

nickel base alloy weld metal, residual stress measurement,
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X-ray diffraction method, cos o method, ECT
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Cold cracking and toughness of temperbead repair weld for reactor vessel steel
BE - ERERERtTYy— KBS

Temper bead welding is applied as one of repair methods for reactor vessels made of low alloy
steel. Cold cracking susceptibility and toughness of the weld was evaluated. Though maximum
hardness in the heat affected zone with Ni-based alloy welding materials was more than 350HV1,
cold cracking didn’t occur. Toughness of coarse-grained heat-affected zone(CGHAZ) and thermal
aged at about 300°C was degraded, but that of intercritically reheated CGHAZ(ICCGHAZ) was
improved. In temper bead welding using Ni-based alloy welding material, it was suggested that cold

cracking hardly occurred, but CGHAZ needed to be absolutely given temper effect under welding.

Temper bead welding, repair welding, cold cracking susceptibility,

Keywords

toughness, low alloy steel
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The Movement of ASME Boiler and Pressure Vessel Codes for PWHT Exemptions

re=t el N SY <

Postweld Heat Treatment (PWHT) is the important process to recover the mechanical properties

and reduce residual stress of weld. However, it can raise manufacturing cost and elongate

manufacturing process. Furthermore, mishandling of PWHT can cause significant degradation

of weld and base metal. Therefore, more proper exempt conditions from PWHT of ASME Boiler

and Pressure Codes have been examined and revised. For example, Carbon Equivalency (CE) was

innovated in Section I, 2009 Addenda.

Kﬂ“Wﬂrds PWHT, Carbon Equivalency, ASME Code

IZLsIc

BHAMEL DB G, EHEALE (PWHT) 1E, &
B, BICEEARICL S Tl EE Lz s
i (HAZ) OMWEZEGEL, BRI 28R
L7DITHOEE RO ATHD, Lirl, B
HRE OMRFFRIEZE - 20, B TEORMEDERE
BB ENE K TR /2K O PWHT 2175720
THE, WIIHLTIRNNH D, £z, JHEREUL
HIZHBWTIE, B ORI HIREE I & 5
EEINEAECDZENDHD, NG 7N P & 5%
ETDE, BEBHMEBICE TEZEZKIFTIE
bHD, IHIC, TAMPHETRICORE ZE
TE0, " T—, ENEGEKOBLE S ORI
HEIZ1E, PWHT 20322 EDTE 540054
5N TS, =&ZIE, 2004 /RO F 73K E b
FaBi (ASME O— R) OBE, M50 P-1 (R
E) ORGEEMTICIONTIE, R1ITEFSE
B, EXICL> TPWHT NN TV, &£
FORESDERIT, BEHORES EHETMOES

(RI2 52X OMMERETEEZT 2551 #Hn
FHOEMDEZ) ODNWTNN NI NWETHD, 7272
L, B3l.1 3D ULERBRZERZHRALTHO, i
ZEX OMESM &2 REdEET 285513, BV
DM DIEE ZiH L Thb,

R1 EARASMEO—RICBIFTEPWHTDRREH (BX) DLEEK

Ak mE PR
Section | =19 mm _
Section VIII =32 mm —
Division 1 32<t=<38 mm >05 C
=25 mm —
B31.1
B31.1 295" C

(GE) Section | : Power Boilers
Section VIII Division 1 : Pressure Vessels
B31.1 : Power Piping

ZZTHHTRELL, Section I DHERSEMI 5
HRSTFMWTHD, EIN19mmP LI/ D &
PWHT ZHBRT DI EMTERNENDZETH
5, hoa—ROLE, EIN 19 mm Z2HEATH
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FRRSUENEMEL, R 1IZEF\EIT WV, =&
ZFETHRED 7 7 A 128 (Section III Part
NB) TX %, J£X 38 mm F TPWHT DRy

MEZENTWVWDS, ZD7=Y, kNS Section 1
ICHE X 38 mm £ T PWHT Z%d 2450280
LTELWEWSEENRE NSz, LML, ioa—
RTROLNTND (ERFEENHD) s
SHHZT TRIRGFFZILRT 2 Z L3R 51k
Moz, BERS, BAERDIHRFIERNRERLD -
OTHh23,

RFELE (CE) DHA

Section III % Section VI IZHEIN TS LD
TREIMESE R 2B NT % &, Section 1ICHE X 38
mm £ TO PWHT D RFREMZFRICED AN
ZEMAREE e D, L, @ERBISKE DR
T—A—=HNIE > THIRADHEL, H> TRELT 2
ZENTFREIND, TDiD, BPV I EZHR (Section
LIZBEd2FER) 1F, KFELE (CE) 28ALT,
HRTEDEIZMOOI—-REBELHI B LM%
fro7. B3l.1ZBRM, SEfTL TCEDHRD AN
EERIE L2 &b —RTh D, £, HBREMN
ZILRT B 720 DHEANHEM & LT, EPRI (Electric
Power Research Institute) 73T 7= WS D HLffr
Lik— kUSRS N,

EPRI DHEffi L R— O EL 2B T2 L, LLFOD
EBODTH S,

OEWMENT, KEbe—F2 27 ELUTIESH#N,
BRERIRRICIDE®BIND, [BIND &,
RSN O DT EED HAZ i L L, #tEx
TAIEE MK T 228N 5 5,

OME OB AN ZEHT 5 T, P-No. XD bk
FYE (CE) OFNEEMETESV, CEIL 5lE
I AT45 ~ 95 ksi (310 ~ 655 MPa) & WS 1iF
JEWEREHIPHOREMICEM T 5 Z ENAIHETH
2

@TFEIL, AREBETOMAEEZES 529,
RHEMOM S Z2EK<MADDICEHTH D, FIH
REZ TO &2 &, mAEEILEELRICER
72< (T -TO0 ) IZLHIT 5,

@DRIREFMHED 1 DTH D [ESIEIKT D720 DK
EFER L, BITORBREHFETH S 200° F (95
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°C) KDHEW250°F (120° C) AR NS,
OWHEEZELS T 572D, RABOREETS
HENEZLGND, LU, ENHREE &5
TV TEOSEE, WIT/NABROEENER
EINDD, WHBHESITNATRN,
©—MIZ IV FNAEEET > 125G, NART
HOoTHBIEHEITONDINADEHEABRICEK
0, F2N—E— REEFRBKOBER LR % HFF
TEHIENTES, 1ZL, SEENZADRKNE
EE X1, 1/4inch (6 mm) &9 5%,
@DCEZKDZLIFIRDOEBVTHD, B&ILH
Cr, Mo, V, Ni KU Cu DENAHOEAR, =X
@ZEHn5,
CE = C + (Mn + Si)/6 + (Cr +Mo + V)/5
+ (Ni + Cu)/15 (HO)
CE =C + (Mn + S)/6 + 0.1 (H®)

Section llcH T Bi%5H

Section I THMIFI SN/ EREDELIL, KDEB
DTHO, FHiH O EPRI Ol L 38— N R B31.1
DHRIEREEZHITL TIN5,

[ PWHTD SRR FRMGZHEKR T HHIEE]
UFogid, P-1 MY 2 PWHT I, SZHEER

TR,

1) AHEEN19mm T THD, D, WInh
DORMDOEEHN 25 mm Z2BADHBEIHRET
BIRE 95° CEZMHT S Z &,

(2) NHREEIH19 mm Z A, 38 mm LA N DA,
ROGMEWET S I &,

(a) RFYEDFHEAMER FETHORXOLZIZO@%
An%) &, 045N FTHB I & (MEHEER
BB ERILED LIRME, & 20V bES
M 72 1 3R B 5 F T K 5 EB O &5
HICHWBZ &),

(b) FARTEUEE 120° C 2T 5 Z &,

(0) BIRBENADESE, 6 mm U RETBH L,

BEHC B 2 EMEA LT OB RIE, IR
DEBODTH S,
O [ANHEX ] OEFEND Section 1 & B31.1 TH
%M, Section I DEFEZE AW HNMRTFHTH 2
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728, ERELAELLZWIEICLE,

QORER 75 = H R R DRk TdH 5 SA 106
(JIS G 3456 tHY4) D H#H, Cr, Mo, Ni, Cu &k
VDV OREOEFN 1% ZBABRNEDITHEL T
Wb, ZOEH, Th6E 5 LHROERNRHOEE
“(Cr +Mo + V)/5 + (Ni + Cu)/15” % 0.10 £T 5D
EATDTHD, KOLRSFIE 0.15 ITEEL /=,

BEBET 1>, ¥, RF v REOIEMEFH 2 B
0 AT BIAEREERIE, CE ICBEfR72 < PWHT 23 60kR
INDD, TOENHEICR S XD ITHEZE
BREL 7z,

@ CE ##%B L/ PWHT OHRBREEIE, FELUBE
WHEHARETH D720, FELEE ON—7E—
Rik) OREEFEELBVWEDICTFELREOH
EEBIELT, £z, BM oMM SHrE L T
BEifT-o5h, FELRBICEHMAINHEEE
ILEUERDEHIND X OIZ, [BEIfTD
NDNEOERZES DA ZBmL 7z,

GfRREINK CEORIT, MEHERICBWTHERHS
NHEXEDLLURBY SiNEENTND, BEEMEN
MEICIR > 7208, REINZXOHDRFINTH
=ML,

®FE S R4 IR D56, —MIT SA 20 DOHLE A
AZN50, 0 S20.3 Table 21213, FIE®RS
/% 415 MPa LA b 550 MPa Riiii TdH > TE S 50
mm LA FOMEL DA, CE % 0.45 L FICHIE S
LMEND D, ZD=D, CE % 0.50 L) 5 0.45
DIFICEEL /=,

R @ CE @ A3 2009 £ Tlro /=, K
MERIEIC K DREANEC D EZEZSNZD, £
OEASEMFEICRES N LirLl, TOE, /
TV B DIEFEIT S CEITHD < GbRE M2
HENDEDIT, RBREHRIKRZREMT 58ENT
b, BECE> Thb,

728, AR Section VIII Division 1 (JEJJZ%%)
IZ® CE 238 A I 727%, Section T D& D 72 52bRSc
D PE AR TlE782 <, Code Case 2130 DD AN
HMTd 5. Code Case 213013, TMCP (Tl
) ZHWTESNSHRKD SA-841 Grade A K TN
BEIENHBICHEMT 5 —)L Th 3, SA-841
Grade A U B3, REMHICENTZHMIRTH 2729,

PWHT OHBREHD—DTH D TEZ HHBRT S &
WHIHDTHD, ZOEFEMEOIES L TCE 2E
ASINTERETHDH, ZOMEHNS, WETHEICIBW
T650° CLLEIZhET 2 Z &N EIN TS,
TS, WEEICKREREEARSE WS AHIERE 2
AT 5 &, WITHIRMR S WM OB MEE 2N
KFIT2-NNHBEZEE2ERL TS,

B s#omm

BE, &3 — R > THNHSEMHIIRRSZBOD,
P-1 M2 U CI3EE 38 mm £ T PWHT NGRS
NTnsd, LnL, KARELT, AlfE/RRD PWHT
EHRIRLIZVWEWSEERNS OBERIIL N, 22
T, B3l.l ON\U— - XA ETHIK) ZE2INE
k& 725 T, EPRI TIrb N7z i O FETFITHE R
WCHEDE, XD E#EL PWHT ORBRELZHET

LREPMTHON TN S,
B DRREME, BITRMOBEANTEITE DNV
THROENTHD, TORZYMEFY 3 2 = —ilBrss

ICRDFEIEIN TS, S0tz iud, PWHT O
FREMEIE, Ac3 BRES DA EITMBLL 721, WHET
BHICWHAT DL ENWD, 1 ROBY A VIV EH AT
R DM EF ORI (B, 891 ITHE DN TS,
UL, EBEOWEERTLOEE, ZNARENTE
AETHO, HEES (B2 HAZ) [I3EK R 0y
AN HMb 57D, Ya3I—iWlEiddb ULt
MBS, Thbb, ZNABEDLERAYA 7))
&0, BETICIHHEEORERE LHRENGZ 5
N5DOT, BITO PWHT OHRBREMHFEI N2 0 RSF
MEBEZLND, TFE, ZOENABRHBICL DR
LERIE, 72 /8—E— REHE & U TN ICRENT
L, Z<OMAEENHZ, LnL, T2/—E—
RYEHED X O I B I ABVE B — TR, Z
D=8, ABVEMHZ{TORW—RDLISAEE %
T 7=REDBPER LRNRITEDNT, PWHT D HFRS
2 RETHRMNTON TN S, FRMIZIE, 28
2VWEE (L7 NOXAST@EESTL 7 O AE
BEOX DM RABOEEEZRLS) & P-1 MITi#E
AT 58EI1ICDWT, PWHT 2 HFRS 2 #iFHAHLR
END), FRFMHEREDEADT RN D S,

B - IR AR 2 X — BTl E 2 — Vol.10 2014



KEERF SRBICH TSR EERUITZORERIRE DI

SE

[1] Andrew McGehee and P. D. Flenner, "PWHT
Exemptions for Low Hardenability Materials
(No. 1008277)"
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An introduction on the regulation of the boiler and pressure vessel in the U.S.A
mieRer RPN Bz, KO B—, ik &)X

The concrete concept on the heat engine arises from the idea by C.Huygens in 17th century. And, it is no
exaggeration to say that the origin of the mainstream boilers in the world nowadays is Newcomen engine
implemented early 18th century in Great Britten. The efficiency of boiler (i.e. pressure and temperature)
has largely improved in the past two centuries in Europe and the U.S.A. However, the incident related
to the boiler has increased with the efficiency improvement, which has become an opportunity to take
growing interest in the safety and the legislation to the boiler. In Japan, the originals of current code as
“Kagi-Kaishaku” are the technical codes legislated in 1954 and 1958 although the legislation activity to
the boiler has already started in Meiji era. Kagi-Kaishaku and its original codes are referenced in ASME
code. ASME code is incorporated in the state law as a part of the regulation in the U.S.A. Therefore,
knowing to the regulation in the U.S.A may provide us getting hint for the role of domestic regulation.

Kﬂ“Wﬂrds Kagi-Kaishaku, ASME Code, Regulation, Boiler, Pressure Vessel

X LI [1-10]

PRIE T )L F — 2 BRI E B I A9 5 N AR
ICBET % BARRORE RIE, 17 DA 5 > ¥ DRl EH
T®H 5 Huygens IZZ DREEMN A SN 50, BAE
DRA T —DRFEE 722 H DIE 18 it )56 12 P
TEHAL TN/ Newcomen B TH 2 E > Tk
VY, Newcomen HEBI DB IGIIEBEBIRFR DIAE D &
WHhNTHD, Tk, 18 L% EIC Watt HEEI A
EHMLEIN D EZOMRERIZMEL, ZHICXDEHE
IR REEEZZRT, N1 7—3EHEOSH
DRBEOHEEIFH N E R, TOXDITHRA
F—% o THENEOWMNIKEDFRETHD, #
Z1E, 1800 4E1T13 Evans IC X B HEMEE R 5 — D
JRH & e DBV I N T 5, 21 RO BITE,
Wk 2 E B K VH AT 25MPa -+ 600°CitE DR 4 [
RIERA T —DB@ L T3, 35MPa - 700°Ci
ZERELE, XOEBRORA T —IZBET 2055
FENEAIITDON TS,

—%, 19 HACHIEEIC, BWIERE RO DO DRA

T —HES] - RED LA THRHEEDIEAET 2
KO 2 L @RIHEIET 272008 (LT, &
ERHFIEND) EZDDOERIENDBELLAE X
D, ZOHMENHE-> =, HIARR EETIZOCR
CTRAELEYORA 7 — il a2 R KA &
LR &2 D= DIEFIMIZ AT 72 B) Z AWEFE{L
L7z, E7z, KETRASMARA 7 —OWHERE
2, T4 7T T 4 T ilimaiNEIC K SRR
flzigs L Tnhb,
HARIZBWTS, BHiE 16 (1883) 4F D EMILIC
B DEME FHEICEET 2 Bt 0 BRTZE U)o iz,
R T =BT 2L BRZEHEFNHRTEND XKD
278> 7z, BT [FEE KA O H il H e D fig
B AR, KEBIRE WD) 1ZIE 29 (1954) 4
ICHIE SNz [BEBRART TENESE (B8] B
K ONBEAN 33 (1958) fEICRIESI N [FHEHKRA
THA ] 22 OFRIREL TWD, BEH29 F0
Feili 1T ASME' Code 25% & L DD, UKEOfik

' American Society of Mechanical Engineers
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MBS % i 2 — 5 O AN THIE S 17z,

H A THEAN EE OB E DR S T 72 4 DK
ETIE, ASME Code IZEDWTRIE TLIli7a R
1 I—MREIZHEHINTBD, KEDHOETDH
BHIN TV, T3 ASME Code A% “de facto
standard” &L TBd LN TWEZ EITLDETA
MREL, BEDFRKRTH 2, DX 7RBLRITM
. KEBRROEBZEAIUL, KEICBT 2HA1
T—BLUOENEEH CF, "M I7—-FLWn5) O
LA ZENL 2 L, BRIZB T ZE/HON
BEBid s L TRIDEZEZ LN,

FIT, AMTIIELL TN TS EHE
FHICKENZB T 2R 1 7 —F0R2HHNITET 5K
WMZET %,

Y

KEI B 5K T—F0
RePHogE 1112
2.1 EIEICKSHH

KETIEEFETH S “The Occupation Safety
and Health Act” (9415 211970 (BFFN
45) FITHIE I N, ZOERE, [FiEcED
WESNEEOBMITZHTL, BINDOZ R THA
7R AR 2 RGET 285 ) 2 388 - R L, 7718
REETIIB T DL, Ek BE -z HE
g5 ZET, HEFEDLDDRETHEENRIE
FMzfRiET 2 2 &) F2HICHIE SN/,

F 8 AR O R T & U CEFRELRI 29CFR
MFEITINTHO, ZOHOD 1910.2(g) HIZBWT
“EINFRE FLYE ¢ National Consensus Standards (P4
T, NCS &) NEFRINTWD, N, [H
FKANTFEH S N FUEAE B F T L 72 HE D L
SIBBEREMETH D, ZHEERZEZEETEZSXD
HERRE N, D, TOEEBTIIHLZHFIIIDER
SNTNDEILEZHHREXRLIIRENEDLZHD
DT EEWVS, [AMHAITIE ANSE B XU NFPA® Y
HB LU HEBEIINCS EARINTND, Lzh> T
ANSI TR I N7z ASME Code & NCS & L TH#ib
N, BIZAIE 19106 HTIEAR AT 7 —, ENEHEBX
UELESE D Code MR SN TN 5,

* American National Standards Institute

® National Fire Protection Association

B - AR £ 2 — Hili L B 2 — Vol.10 2014

34—

K1 KECBIERAS-EENBRICTHITHERE
RERFIDOFE (—F)

e A 5— EnEE
(B&=)
Florida (FL) Y N
Hawaii (HI) Y Y
Maryland (MD) Y Y
New Jersey (NJ) Y Y
New York (NY) Y Y
Washington, D.C. Y Y

Y REHAUHY, N: RERAGL

e, ZZToMRIE, ERoX ST EEDOL
ETH D,

22 MBRAUNFICLZLZLHRH

N T BT 2LZLEHGIE T RILF—
(DOE" ilTi%), BB (EPA° ), 7844 (DOL®
FE) D 3 5B DIEERDBEET 5 2 EIT/R 570,
R T—ZICEL T, MNEEEZNWTEEZ KT
IR, TDRD, BB OHERSELZ
AT 20IIMPEBK CAF, TBEXEWD) T
Hs, R1ITBHERDO—HlZRT, "1 5—
LRGN T 2TBEXIINE RGBT TH D,
TDHEIL 66 Th D, BEHGNIITBEXEHITITD
NTHL, TOFEALETHRA T —FDLEH %
TEH TSN, Idaho & Wyoming D 2 D DMIZD
WTIRLERHZEDTE ST, o 14 DITHEX
TIERA T —DARCRERHZED TND, ENE
DB I 2 ED TV AITEE XL 0,

2.3 ASME Coded & UANBIC'DiE

TECEIRIE, MBRHISE TR 5512 2 88
ke &AM T o2 K 217> T a5, BRI
IRERISIR <, FITHELERFITIX ASME Code %, fit
FAHARI 2 DWW T NBBI® 23%f7 L Tl % NBIC %

* Department of Energy

° Environmental Protection Agency
® Department of Labor

" National Board Inspection Code

8 The National Board of Boiler and Pressure
Vessel Inspectors
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AHEX ASME Code NBIC

(B&=) Ed Add Ed Add
Florida (FL) 1998 1999 1998 1999
Hawaii (HI) 2010 — 2011 -
Maryland (MD) 1998 2000 2001 =
New Jersey (NJ) 2007 All 2007 All

Current Current Current Current
2002 — -
Ed : Edition Add : Addenda

New York (NY)
Washington, D.C. 2001

ST 5 ETRARZFLZETWS, &2 <
TBUE X235 L Tl % ASME Code & NBIC D4
WD —Hilz 7R, FRRIIITBEEXICK D B2 570,
22 80 AL & BT £ COMITHIH K 2 &
HTWN5B,

ASME Code Tl E% 7R Construction Sec. A' Sec.
I, SeclV, Sec.VII THO, ZNHITH> THRIET
ZBRIZFIH T 415 Service Sec. & L T Sec.Il, Sec.V,
Sec.IX MEIET Do K¥ OITBE KT ATIE D FE
Sec. 5L TW5A, HITBERXNLTLE N
50 Code Z2TZEBIALTWADIT TRV, #lA
1L, Georgia M Tl Sec.Il & Sec.IV 25| L Tz
W, 7z, ASME Code %713 NBIC D5IHIZEEL T,
T TNl CHERSI NS HEEMRN T3 Th
% Z L %Y % Stamping A L TV B MLEN
H5,

ZDEDIZ, ERIND Code B X U Stamping
ORI 2 DITHERDEREICERSNTHO,
TBUE XA T 2 T stERZ2H L Tnd 2
EDNIIND,

MarylandMT®
RLFFDIRR 1417

3.1 REHBOEE
PR Tl Maryland 1 2 12
DL ORI ZFENTT S,
Maryland MNIZ BT 5 R A T —FOREHHNILA
TAREL IR TN D,

. KEITHT 2 FERE

(1) RA =R NENEEERE Nk
(2) ™A1 T —HAIZESMER L - HE

*lil(:tﬂ DFAT—ELORENEHICET DR EHR

(3) MR UHMERICRET 54MH §6.5 UNK)

WD RAROLREICETLIMED1DTHD, K
1T —%DOREHFOERLBZ2EETHSD, 2O
FHITIE, B T—FICHTLHEAEIICD, BE
CREFICHETSHEE A—F—v1—F— L&
RS ORBENEDLSNTBO, H12559
HTHRA 7—50REHFNED SN TS, [FIH
T, HeiriE S UTHIAT 2 BEEN W < DR
FEINTWDH, ASME Code lZZFDH D 1 DTH
%, ft> T, ASME Code IZFEDWTHEE N,
BLTWD ZENFEHINZRA 7 —F 3NN THE
ATH5ZENFEINDIHEEBR > TND, 7B,
BRI et -G HiEIC DWW TIE, R 5 —HHE
Eﬁf»ﬁ(a@b, Rl ERIE F 7 R FF R RE 2 F6 1T L

BICHEANED 5N5,

Maryland N TI, H@EREZHNE L LS
HIEDREDNRIED 20 DL M2 YT
LB @i EsE (BUF, DLLR' &W5) @
oy EEEE (LR, DLIY &) TH5, DLI
I HEREOEHEE 2T OHE ME1=y b
EWVWD) MADBHBN, FDOIED 1 DO [HRA F—
MOENRRORERELIZy N THD, ZOE
HEFIIAHROMNETHES N TN D EERA T —
BEETHD 5,

)R T —F2 LR IGERT 2720 D0HMPY
EHoBE, T EOFHMEFITONTHRERIC
B 5 EREEZ ERE L TR 7—HHAZESN
EDHRAITH %,

R T—HAIFEERIT 1920 (KRIE9) fFITHRTE
N, DLINIZRIT o N/ THh D, Fz2%ENE
INNTHEAINDRA T —O#ECHE AT, f#A,
REFEH, g, BIUOMED O OHAEZ RE
THIETHD, R IT—HAFZBERORELH
HI¥813 DLLR BB OR#EZ#C, DLl FKkICX->T
BRI, R 7—HAZRERORER, MNBUT
WEOEMESNZIAICDLI HEZMAZ 104 T
WX 1%, DLIHEMUID 9 % OWNRIT, K1 T —
HEDF—F—H1—HF—, BHEEECRBEEDOR

® Department of Labor, Licensing, and Regulation

% Division of Labor and Industry
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% DHOIVWIHEEREFTH S,

Maryland NN CEM R ICHEET 2413,
ZOEMBEITR U= REFNBE LIRS, ZHUIRA

—HOEECHMFEEE TS HICHHEAIND
N, HEMMEERO NG ER S EHEMER
(LA'F, SE&EWn5H) EgEiX
B ORERFTOEMSEE EDI
(LR, BSE' &Wv9)
WOWTEDTWS, 728, SERFFIHRORA T —
HAIEERDOHERA > N—D 1 N Thd 5,

BSE |3 DLLR ®—#8fTd 2 HEMEg %R (BLF,
DOPLY” &\ 9) WIZERIT SN THD, 1892 (MK
25) IR I N TH 5, BPIE Maryland
MDD 1 DOHE T TH % Baltimore HICKE S, T
DUVERIEITHNTERTARME T > P > Ol
HERICH S 2k - SENEFERITEB 217> Tz,
LL, 2005 CEpk 17) 4EI2RA 53— D& D
EENDLOHENILKR TN, BERIMNETED S
BSE ORBIEZ XTI 2720 OBAEDOHFIRS, SE
R O EEE R, GO RIT E R REFE DU X
MEHEZEREKEL TWD,

BSE [IMMFICIRAL I N/Z 8 BT NS, Z
NH8AIODNTIE, BHAISETHDIE", 1
LEFRAT—DFA—F—ThHdZ&E” HDHNIL W
BE (RHFEALBRN—RAR) THHILE” Lo
XD ITRREENED 5N TN S,

“Stationary Engineer’
N 5, Hib

Stationary Engineer & B2

3.2 EERORESHTIDIRE

RO EB 0, KA1 7 —FORER GEah - &%
BXBE) 12DV TIX ASME Code 25l &4, T4
#E& U7z Stamp O AMEMT 2 T ENFFE SN S,
HE- T, INEITITEER O BRI E S ECRE
ZITOBFDOBEREMHITEZ 5N TWRN,

HMEEE EL THWS N 5 FE H /R Sec.
(Construction Sec.) 1%, &k d X 5 I Sec.], Sec.
IV, Sec.VIII TH BN, ROFHZEMZTRA T —
BLUORA 7= DNWTIE Sec. I H T 115,

+ 15 psi (100 kPa) X D EHWE N THER OkEGLSL

DbDEZFE) ZERT IR T—ThHD, &R
MEDHBTHEASIND DD,
- 160psi (1.1 MPa) & D EWEN KR /213 250° F
(120° C) KD @ WE THEEZ I NS TE D EilK
R T—,

Sec.] TIIMRAEITEE T 2 HAR R ERFIHIT PG-90
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The recollection and prospect to the KAKUSEI examination in JAPEIC
mieRes o K6, RN B2z

Japan Power Engineering and Inspection Corporation (JAPEIC) has started on the KAKUSEI
examination in 1974 and has received 118 requests of the examination by 2014. The average number
of the KAKUSEI examination requested in these 40 years is 2.95. In regulation period of 27 years
from 1974 to 2000, the average number is 2.85 per year. The other side, the average number is 3.15
per year in non-regulation period of 13 years from 2001 to 2013. The average number requested in
each year in non-regulation period has increased more than that in regulation period. The KAKUSEI
examination is to confirm technical validity of new technology not described in the standard or code,
which is carried out objectively as a third party. In these days, it is very important for new technology
users to explain the technical validity on the technology to regulation-related organization by their
self. JAPEIC provides the KAKUSEI examination as the scheme to make use of new technology.

Kevwords JAPEIC, KAKUSEI, New Technology, Technical Validity, Third Party
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