INER-F1192 INER-F1192

S (IR © HAM)

EbSZES SR+ —J& EPRI BFEERET
FERTTTES & RATEIIE A LAL
2 EE e I E B R B A E RS

ARSI © XBERTSERT

HRE - BiE BITRAR

IREDERZR ¢ RE ~ JIEK

HEIHART - 10646 H 19 H~106 %6 H 28 H
HEHRA : 1064£8 A9 H






e

RN ETEE /S0 /e EPRI BIREREF R E MR & > #RA
P 7 T Fam S0 WAS U SR B MZ R SRR A (IR R B M ZE B R SR B iRl &
afl - DME R AR ST RGNS TIF 2 e 25 -

FER G - PLIETET &3m0 Ryi% AE BIMUR K T T BRI e (R S 2R T -
fxRE B i AL TSR DT - Alloy 52M SEREGRRME - IETIIEERDTE - 2
BEREG(E A - BEN bR iR S - HAAPR R o e A F A1

W &% - miEinSE A FES) Liburdi Automation Inc (LAI) A F] » kAT
PRECVICE R > SBUSITREAER AN > W T LAl AFRE

US55 e ST RE SRS -

KABILR S - (B8 AGE Ry AP o] AR E B MIT S8R > DURPEst SR - 8
SHERIIT S > SERETERRCR ~ WUERSEIRRRR > 5 [R5 -

BEAT - SeF AR RIS AR I ZE B H b > HRr M B SR Il A AT - A2
TAEEEA | > mIE R RS TR RIS S R SR e Ry 5 1)+ RN > SRR E] ~ 28
SREE ~ 57 i o B e A SRR R M S 5 H B s FERUI IR S o > AP a] LA
FERPAENE L - RS S AR RT - DR BHEI N EESET TR » 5o4h » 082 KA
B CE AN ER S F > HARER S F & - (BAERREme - Wi I8 K
B GEEE)ERE > 35 AT F s Re s s 4 > R e RER 2
BEEHERUGEE -

B A SRS VX RE SR T ILAT RN B - IS A A
Pt AR A AR A R R E T =R o



SRS [

o e 1

T B s 2

() + R EPEER R RIS e, 2

(I OO 2

2 R T e 2

Cl A AT OO 4

A <1 11 L= A 4

DA T cveeiese e 5

BB oo 5

(C)BEHIIZAR LAL LN E] oo, 7

LHTER R RI oo 7

2FBSEHEIIE o 7

3.HY-80 SR ER R MIG SFHERMT.covvvvvveeveciiricinns 8

L S = OO 9
O~ 35 EE T oo 10
TN = RSSO 26

G L3 PN 1
Gy 2O 13



— B

RS FE B2 1 & EPRI PR B FREE Mo g - 84K

P ST LR L MG LU B M Re BB AH (AR (E 1 ZE B SR EE R &
i DME R ARt ST KRB TIF 2 BE2% -

HET&1% > BRI AFERs Liburdi Automation Inc 2\ E] > 5w AT SRa
=R BRSNS L4 W T % A e B a0 o

FTELT PSSR TR -



=i R
106 06 H 18 H~06 H 20 H A2 (lL— B &2 — £ BEE%)
06 H20 H~06 H23 H i+ JEEIRERETEHEmfTE
06 A 24 H(ZHIN) RIEIER ZFfmZm
06 H 25 H(ZMH) #HEZER
06 H 26 H~06 H26 H  Z&iiiEX LAl AH]

06 27 H~06 H28H & (J1ZEXR ZmE—alb)

(—) B EEREERF RS

AJE EPRI SREHERAST G Y 6 H 21 H 2 23 HEhaE HEn B2 817
2 By KRG TS » A& sfn i ae s Eam O S A 8RR ZE A1 ~ Alloy 52M
PEREGRIE - FETJIEERTE ~ REEAGE A - BN bR R o ~ HAAORi R,
e > SRR R 1 B » BEATRREERERSCIN » TRAE LB R EST
FIERRESE » IR SR E 2 2% » SnoC R IRTE SRR e i 2R
T o
15w 5

s LR R RN TN - SRR —RAY N (E 3)
RGN 2 Fror - G128 EPRI $FREHERIR g0 (Welding and Repair
Technology Center)iyz124% 2 Greg Frederick 44 553732 38 » Frederick 440
s aA S T TEE R - FRSORI e - IR I= 248 EPRI
FEILRHVSFREE B -

2. K e

ARRRGBFRZBINILREM ] 22 A Ramirez Zd% ~ BIFER T-REHEE



(IAEA)ZAE T F2ET Harri Varjonen 44k K Structural Integrity Associates (SIA)/\E]
Richard E. Smith {8 #E{TEEEE 5 540 » Z4F Stan Gingrich £z D. Borel Ri{ir
B o sl A A S i P > A0 L BE R B 00 s BB oA P S SRR I A e A

Ramirez A% LI & [F] 2D 5T K Gleeble 5hEati Ry (i G BB I AIE 4 FTR) -
TP R R RE ~ R M E BRI MRS - (hERPRR Y S B RHE R A
LB EARE - WEEY Gleeble BSRIREURHY BRI E &R - H LUESERT
FrEiHEaRE: - 5eR S B ET B R E RN - DR E R R B BAR R
% o

IAEA Ky Harri Varjonen 5 4= Al PR A% A (5 FHER bl 8 2 - fihas i - H
AIYA 333 PR e SR AR 30 4F - aiE 40 FFAIE 81 » Rk LE
B FoE BRI AV BIERHERS - FINZR - BF 6~7 B rl 4 s sy S e
(EEEE 40 F)EAMPRTE - FRF > 27 10 R 40 FEEERAYERE Mz
AIFRTZ °

Smith 15 SIA H§F#EE 5 - HA 50 LI ERY TIFE S - f£8 T IR
T2~ BB - BERRIERE RN - TAR RG22 R X RE BB EE R B (JE T
JRER R PWSCC R §FiE(b)RHERE - HiEE e s TR AJIHYE2{E A E
e YRR Mhe ) TR -

Stan Gingrich &y AECOM HYAT it ER TRz TR A FIHY R ZEECH - LA/ H#E
ax I FER AR (4 (Flue-Gas Desulfurization » FGD) - i3 72540 A §7 5l (Duplex
Stainless Steel) 1> FGD HYJEz o AR 58 Sy R T FH 8 S AE KT SRR AH 25 15—
HIRTEE - B RAFHIDIFLER R EIPS IR B RE 7T S (B SRS REME R AR - H Ardl
FEHE LA 20%0y FGD i ISR A8 - 281 - RS IE T R EAE R S8R
(B - W SR EATDUR ER A

Stan Gingrich f2fE— L3RR A2 1 EE TEAMER - F DA o BE RN S S 7 R
B oMb > tHEANEN BRI A SNE KBRS ~ BERTEE 7 - B o alEE

Vivioy

z\z@'r%..._?ﬂ—i o



D. Borel Je/ERIJE ESI SEEIAYSF PR 52 - e S TR iR
FERER 52 K om < B BRI 7 » 02 P AH BRSSP TR IZ A AH A HRF Y 85
PRENGLEEE

3 AR EHE

ARX e A BUESFF R ZE A3 &5 Susquehana 1 SEEEH )/ NE A
55 ~ LA B K E M BEFE Y Alloy 52MSS 78 $74%Ex fz James A. FitzPatrick 25
R ER B IRE R ST - HAEHIZEPIAIE1E EDF /Y BMI 24 -

Susquehana 1 SEHERY/VE RS $57E Fy 304 ME - SEHESTIIEIF N Rt I I8
BR(IGSCC) » BB E &S - MEAAZ MO T IS /K LE2RIP e - E
{ly%54: 1IGSCC -

EAFTZ AL - James A. FitzPatrick &g HY 85 FAF5 FRE B VIR R R 2
IGSCC - {H LR HEHY S8 $7 8 1 304 i Kl i - RIS RERE M Ay 5% 1]
TR —Ehm BBk - Bt s s R B S5 R LU 1 » AT 875 S 4% 1 JB 7 67 -
ST 304 BHECANE /KR - 5 A Alloy 182 HE{T (15 -

B4R > James A. FitzPatrick 25 gz 118 7K nZiE5 (Feedwater Heater)KH &l (flow
accelerated corrosion, FAC)IM#EATTIEMEE#H - BETREEEFZTLL LIVEH] -
A PRERTTT 2 - ILEREER AR Gas Metal Arc Welding (GMAW)£LE -
LURD N TI (8B 450 /N A D) » 3l eSS — R SR [E s -

AZZ WSI N E#h{TEEAEE Doel Unit 3 ~ Doel Unit 4 k7 Tihange Unit 2 &5 3
TR AH T BR B Y 22 2 R R ] R ME R B B R T 8T 0 S A e R R R T T B R AL
(realignment) - B{THARE B 2015 KR 2 2017 52 ALy Alloy 52MSS
HIZHUTR Alloy 52MSS AhFayHii/ Mg (micro-fissure)YRE )T » L TAEER

Alloy 52MSS 55 —{E e FH 2B -
4 PR EEN
FER et Fe b ARG R — Ry RIS R 37 3AE - LTS



SNTT B R FHANPEACER: < 51k DA T B S B (P B8 ) IS i i A
## FH ECH 23 (sensor) EDRHI $5 RERRE i BLER (R 2 A 25 B AR - B G2 Al et R 24
B TR EF ARSI SR S A B~ A - F R R A A4 -
BURRKIE| AE R G Rm B R Bk R T S B A DA ~ B G i
BEFAGER R - #2405 - BB R amE RS 3 THE R AR ST Renh i ry b2
(IR

5.8 AR EH]

MR G TAZERE [ - > £4 Sysweld ~ Thermal Calc . DIC %5 = IHi#k
AGHYZEH] o FLrfr o Sysweld f35 P2 FH RIS SRS - T James A. FitzPatrick
By Ea K E ss (Feedwater Heater)HyfEH# R~ 2 aat » E4) > EDF HYSFRE(EHH
ZEBIPR A Sysweld » B IELERAR O # B MZ B BBAL KAZRE TSR P27 -

Thermal Calc. B b G EathERAG - nfic & ZIEIEAHE T AER] - FHERE -
Tt S IE TR I RGP AS » JERG T - TS A B8 RT3
LAY RS ER -

Digital Image Correlation (DIC)y—fEg G - 1] AR RHE RS2 TT A8 AEAY
AEPpESESERE > % R AT RETE b - HhREg s - e R E g
TSP BEER - Em L HFHAL MRS B DIC #REGHETT
PRV ESE ST BN -

6. LA

bR EHLbHZESN MR EHINA 2 ([ AR e R ek b et - s
AREVA 11y Ultra High Pressure (UHP)~MRP Associates (7 Internal Mechanical Stress
Improvement (IMSI) 5z #1 Young-Sik Pyunl Zi#zEH HY Ultrasonic nanocrystal
Surface Modification(UNSM) -

UHP ¢ fH7% Byron 2 2 5%k Braidwood i 1 5% IMSI AIZ AL
PRI JyesE 24 (Mechanical Stress Improvement Process, MSIP) » 3§32 & J i 78

5



BRI - BB S RSk E IS S - UNSM RIZER A DABREE RIS
HETRIAEIUCE - HATERI AR R EEE -

SIA N EI S FREMANFEIMEZEEENFERER AR E 2 ER
PR B 97K (In-containment Refueling Water Storage Tank) &5 F i Akt
(Spent fuel pools) » LIS A% Ba gy i AR ez 2t/ 4e - Eirfr > San Onofre iz
[ S5 BRIRL B ER 5 5 P AN SR B vy P AR A

EPRI {9 D. Gandy A4 85 2 AR F R ARG S B e - DUSEFZRAERAIAS i
BUSIFHE - ZITEGS G ARG & M EI BRI SR B F S MBS IE SR - DL T AU T
FRIRAY 28R 48 P G B S TR AR IR 78 - A BARL Ao =] A 7 SMRs ~

ALWRSs ~ Gen IV %7 ESE Y81 -



(Z) ZEHhEK Liburdi Automation Inc.(LAI)/AE]

BERAZES—EHERESE LAl AF] > BE Mt ERE T R8s - [
RF T LAl A EHER RS K MIG $FRHEMHIR 3 e300 - AHRE 25 i
TR -

L EE ARSI

AP B SRR T 87 LAFE AT T4 - HATREE] LAl A E1EAT - R’
RS E R RGBSR S TR R P Z R e A At - AX&5hH
1 B SR B STIE AR 280 A0 B4 N B Rl N BETam AFTas i€ T %
DATE R AP a7 ARG R S R &5

5 By LAl A EIHVHUEA ST RIS o B 2RI B B LY
G AU5THH ([E 6(a)) » FREFEAMARAESN - sTHREAL R pRRIZE R IR B B AP
A IE (20 6(c)) > BB PR 2 1SRV $F AR B - st i A4
FRfsdE N - BRASMIK U R R (AE 6(b)) - FERGHRIERR ATERBIZESL > JRATLL
{5 USB fditE o MEfE AR -

[l 7(a) Ryl AT Rk TTHIRG: © TR A TR RO LR - EHUM R
PEH 28 ERERIZER] > B —OFHUHSSIR L BRI - EsF et > RIER A2
[FlRF B AN e T 2 B - WiE 7(b)FrR » BE(EPRGREBELE 7(C)FR -

FERG AR - WP ARG O AR E A B - m SR PROCRElE S (dot filter)
FOCRERERE - 20 RO Biiiie - PRSI ERIRECUER - (B B R
(A -

2 RfEBE

LAl A EIFRA SIS RakatrVsE 19 > HEES B aiR it A 4512 ~ %
B2 > 540 ] Lo A B ST R R ST P R R (B i T
R (B SRR AT



8 Ry N EIRURREEE I - (R SRV E ST st s - HIEUEE
BE N E SR EY kO R RR SeTER T - A FEHE
RO RS rEEEE b o A AVES SRR LT B 9 &
Z N EHY OKW SRR G © 5590 s A FIIRE ISR R R (B e A
10 Fyaz A MBS R BL i T R B4 -

ZANERA N BFOR B T E R AR NGB TR - AR
[FE REVECBIZREHEC$F EA E  AHEHY > X8R TT A AR E TR SR - [FIRETER
TR RS » Rl RSt SR S HVSREEE » Bl R iy FOR SRS IR
3 o

HEGSAEE NG SRR B L (AE 11) - HIFSRE & B Rl
(spinning) - ZATHE AAefabft LRI FY SR II L o B8R (5 PRECHEAR (e BE Bl A
AT R - P AR S G (Ui E N > BB iE s T ekt EmE g

B AR
REREWEE -

3.HY-80 Stk &k MIG $2EEEAIT

PRIFICSERSSIN > A ENIS ARG AR KT HY-80 Sty BT MR E it
% o [& 12 & HY-80 MYJFMM KfEMisl R - A EIR T TER LEHEC MIG §7
HEWEEHAR(E 13(2) > B 13(0)HE 13(c) BIE e Btk iy &t &
X-ray Jahean » 5% =20 B DI EGEE ATERIENGE -

FESN - LAL DRSO {EREAHE /AT MIG $EEE3UE - %0 F] MIG 5%
flr EEEE A B A IO RIS TR - ] 14 B - i 15 Rzl MIG §575%
sl o FERGEL BT ARRTEI A TIG $TRESAHAT -

PRAFBESTRERIIOSL - LA EIRSE RS S R E ERa (& 16) - AFIHHE
BETHELANAERE - JRARERERENE 2% -



=0 =
BIRBE KBS AZE - BB T T
BN A4 EPRIYES IR - B I B PR SR 21 T
BN » ARSI RAR - 5 [ -
FES ORI - 2 EPRI &) WRTC #5405 Greg Frederick 5/ SIFAct
Frederick 56k A R AT HL3 Vil TR @ Y SEWIEAE  BLBRRI A
Wi YR EIERR -
HEEEAK - IR RE S RIS F 2 - BRSO s A
S o HERTRIRE B - MR B IR S B AR e BT B
TR - A RAFTIL L A R BT B RS T A
EE
M58 AR B T RN T - BRIDASHES TIG I MIG
FTTIT SR B - TERI T AUSATER T « S5 RRPE ITR T3 4.0 A9
SSRGS  COTIRE - SRR « R T R R M
52 T {RH B L TEE S S - KPR 20 1T LUVESA S AL - DL
FE R EIPREREEE » DUGBIEA ST -
JVE R SR I B (AR | (YRR RA S
VEETH (A58t - 2 TR S ST TR 2 - MR a2
B EAYE -
SR SEEL PR RS - SLERT R B R RS - T A
PR S -



-2 &% ¥ H
(—) FFERBSMILFEF R EmMET e - SRR RSB &R - DUE
R NPT SRRl eSS -

(5) FrEEEsT Raa ey B B LSl B B AP Il R R 5 4K
DUHIHE e (& 485 T0F -

(=) BEAREMEIE e ErE ST - BT PR E - 3R
TEBA R Pt > DUIE AP 8851 -

(1) EAEAR R #V)EE > ST TS DI GBI ERTR K -

10



ERE # R
Seallle
L
Portland
S
2 4w i
Bzl

1) 2175 T 2

mAEM
BEEN
18 U A WY
ik
- Derver
B
HIRRERIN A
Las Veqas
a
iR 8 EEEHN
JEEH
“Phoenix
AmMnER
=~ & ioﬁ El aso
h = Tucsom ! N
- 23 e
RN

CE =t

1 EPRI

Walding and Repair T
for Power Plant

2

25 12EPRI

M

. vl
Qu

R EE N Bim BREE
AR IERRIE Ottawa Margreai
Minneapolis i
5 -
i 7 5
7 RREEM
= EE A s
RIS
B30 A e
=108 Detral: !
BEEN Chicago
ESRRTH
anmn mEemy | EEEN
EH HEF =
7 Kansas City I =N
= 2 SHFIER
i P Indianapalis
Bi-F 2
=
AN
e
EHER FEELM
el FREEN oo
bt ERmEw
BRT Rt -15 i Jacksonville
Austin HEn A=A
o HE R
BEREE Mow Orloana
San Antonio 01
FFE .
A TAMES o 2 3 i
W5 b ICE-
G igle i
Monterrey. 1
= ] AT Sk

Fand LAl AEINALE -

X

WS R E RIS -

11



The Status of Weld Overlay Service for
Nuclear Power Plants by INER

&
J?
Q-
gy e L

resented by
ng-Long Jeng
ne 21, 2017 > WEREERSRP

[l 3 Wie Gam L R -

12



4 [EI5 485 Gleeble 3RBRIIIIL L -

13



5 LAl # i s(aE P 3R -

14



£

15




(b)

|
B
|

.

S

ﬂ’ﬂ.’a

7 SRHEEIAA (QFF R YA R G T - (D)#F R Y B T e S et
Batidim - ()RR IFM -

16



8 T BiE R (a) S0 E B RS R (DR IR R G B HER
@skEw/ TR (d)skE e AR IR © ()& S/ NEIHE s/ NETZAS -

17



9 FHHIFEARG ¢ QMMM - (D)IFREE ; (e e HESR -

18




10 FHESHTHERAT -

19



(a) (b)

I
i ] i

11 By 2 sk & B S (QIEREHE © (D)FEREEIT -

20




12 (a)HY-80 i[5S ke (b) St Sl

21




13 (a)HY-80 sl Gl A - (0)EHUAEER + ()T X-ray fl -

22




e 7 A
14 HEX MIG ¥R« (QFFEIER » ()R EH 5 (C)FFE M -

23




15 iz MIG $ERERER © (P © (D)#FERAIME & (C)$F HEFEES -

24



16 W NPERFAT

25



M g%

26



EPI2I | kesearcy wstiore

Welding and Repair Technology for Power Plants
12th International EPRI Conference

Program

June 21-23, 2017
Reunion Resort, Orlando, Florida




Background

Previous Electric Power Research Institute (EPRI) conferences on welding
and repair technology highlighted emerging repair technologies and
reviewed many established methodologies for repairing power plant
components, including reactor pressure vessels, steam generators,
vessel nozzles, piping, headers, valves, and pumps. The 2017
conference will capiure emerging and advanced welding and repair
technologies for nuclear and fossil pressure retaining components,
rolaling equipment, and other enginesring struciures.

Today, emerging issues such as life expectancy of repaired
components; avoidance of time-consuming postweld heat freatments;
repair guidelines for aging components; online repair options; use
and application of advanced alloys; and repair procedures for

criical power plant components such as rofors, blades, headers, and
piping are increasingly important. EPRI, ufililies, original equipment
manufacturers, and vendors worldwide have been carrying out related
research ond application activities. As a result of these issues and
efforts, there exists o need to consolidate this experience and identify
current limitations and future needs.

Conference Sponsor

Structural Integrity
Associates, Inc®

Technical Scope

The Welding and Repair Technology for Power Plants Twelfih
International EPRI Conference will address the repair of nuclear, fossil,
heat recovery steam generator (HRSG), and steam turbine power
plant components. Topics for discussion will include repair methods,
performance, prior service effects, repair and welding qualifications,
malerials properiies, advanced repair technclogy, corrosion, and case
histories. Although repair and welding technology for the maintenance
of existing power plants will be the primary focus of this conference,
with the emergence of new nuclear and fossil plant consiruction,
advanced febrication and welding technologies for new plants will
be included. The program—designed for lechnical exchange omeng
participonis—will highlight utility needs and current indusiry copabiliiies
and experience.

As a part of this conference, the fossil session will highlight a special
one-day session highlighting recent developments in the application
of alternative weld repair methods for the creep strength enhanced
ferritic steel Grode 91. This special one day session will be open

io all atiendees of the Conference, but the selecied leciures given
over the 1 day session will be by invitation only. Topics covered will
include perspectives from entities involved in the repair process, end-
use application examples, recent dota development and supporting
analysis of in-service performance.

EPRI Program Sponsors

* EPRI Welding and Repair Technology Center (WRTC)
* EPRI Fossil Materials and Repair Program [P87)

Use the QR code to a:

meeting information a

connect with EPRI Social

Welding and Repair Technology for Power Plants, 12th International EPRI Conference



Keynote Speakers

/‘

The Use of Advanced In-Situ Tesfing Techniques to Address Real
World Welding Challenge

Antonio J. Ramirez

Professor, Welding Engineering Program, Materials Science and Engineering
Department

The Ohio State University

Prof. Anlonio . Ramirez, received his degree in Mechanical Eng. {1993] from the MNational University of
Colombia, M.Sc.{1997) and Ph.D.{2001) in Materials Science from Sao Paule University (Brazil). After a
postdoc at OSU {2001-2003), continued his scientific career af the Synchrotron Light National Laboratory
{LNLS} and Nanotechnology National Laberatory (LNNano} in Brazil {2004-2015) as researcher, group
leader and deputy-director. He joined the Welding Enginsering Program at the Materials Science and
Enginesring Dept. at OSU in 2015, where he teaches welding metallurgy and leads the Manufacturing
and Malerials Joining Innevation Center (Ma2JIC). His ressarch ranges from joining of structural materials
to exploring fundamental aspects of bulk and nancsiructured materials down to the atomic scale. He has
worked with the technological and fundamental aspects of welding mefallurgy and has a vast experience
in materials modeling and characterization. In recent years, he has devoted his efforts 1o the study of
friction sfir welding and the development and application of advanced insitu fechniques associated with
slectron microscopy and synchrotron x-ray diffraction fo unvail the fundaments of phase transformations on
structural and functional materials

A

r

"
Outage Related Stafistic and Ongoing Optimization Projects in IAEA

Harri Varjonen
Nuclear Engineer
International Atomic Energy Agency IAEA

Harri Varjonen was bom in Finland 1968. He received the Engineer's degres in Satakunta University

of Applied Sciences a.k.a. Porin Teknilinen Oppilaitos in Finkand in 1995. He has more than 20-years
experience in maintenance in different positons in paper, and nuclear industry. Harri Varjonen began
his nuclear career in Olkiluoto Nuclear Powear Plant in Finland in 2002 as a meintenance enginear

and worked there twelve years. Past two and half years he has worked as a Nuclear Engineer of the
International Atomic Energy Agency,{IAEA)} headquarter in Vienna, Austria. His main responsibilities and
duties are to develop instructions and guidelines for the maintenance arsas in nuclear industry. At the
moment he is preparing and developing technical documents which are related to Outage Optimization
Strategies-, Improvement of InService Inspection Effectiveness-, and Dissimilar Metal Welding Inspection,
Monitoring and Repair Approaches in MNuclear Power Plants.

June 21-23, 2017 3



Keynote Address

Paradigm Shifts in VWelding Technology for the Nuclear
Power Industry

Richard E. Smith
Senior Associate/Chief Welding Engine
Structural Integrity Associates

Dr. Smith is @ Materials Engineer having worked more than 50 years in the elecliic power industry. He

is o graduate of Virginia Tech having received his BS and MS in Mefallurgical Engineering and PhD in
Materials Engineering Science. His work experience covers large component tabrication, electric utility
squipment ressarch, then engineering support on materials, corrosion, and welding related issues primarily
for eleciric power utilities. He has supporied ASME B&PY Code development, and has been associated
with Structural Integrity Associates for the past 18 years where he currently serves as Senior Associate/
Chief Welding Engineer. Welding issues have dominated his work experiences for his entire career and

in recent years has focused on the many issues encountered with we|dir19 Alloy 52 type liller materials

including the evolution of temper bead fechnology. He is a Fellow of the American Welding Society and
has aclively participated on the ASME Boiler and Pressure Vessel Code

Contacts

Technical Information Logistics

Greg Frederick avid Ganc Stacey Wells

Welding and Repair Technology for Power Plants, 12th International EPRI Conference



Agenda at a Glance

Tuesday,

June 20, 2017

5:00-7:00

Welcome Reception
{Location: Grande Lobby)

{Location: Grande Pavilion)

Wednesday, June 21, 2017
8:30 Keynote Addresses
{Location: Grande ABCD)
10:30 Break
11:00 General Session
{Location: Grande ABCD)
12:00 Lunch
{Location: Grande Pavilion and Forte)
1:00 Nuclear Session - Operating Experience 1:00 Fossil Session - Repair and PWHT
{Location: Grande D} (Location: Grande ABC)
2:30 Break 2:30 Break
3:00 Nuclear - Student Session 3:00 Fossil - Student Session
{Location: Grande D) (Location: Grande ABC)
5:00—8:00 |Vendor Expo 5:00—8:00 |Vendor Expo

{Location: Grande Pavilion)

Thursday, June 22, 2017

8:30 Nuclear Session - Operating Experience 8:30 Fossil Session - Introduction to Alternative Weld Repairs
{Location: Grande D) (Location: Grande ABC)
10:00 Break 10:00 Break
10:30 Nuclear Session - Residual Stress 10:30 Fessil Session - Supporting Research for Grade 91
{Location: Grande D) Steel Repair
(Location: Grande ABC)
12:00 Lunch 12:00 Lunch
{Location: Grande Pavilion) (Location: Grande Pavilion)
1:.00 Nuclear Session - Codes and Standards 1:00 Fessil Session - Grade 91 Steel Repair Case Studies
{Location: Grande D) (Location: Grande ABC)
3:00 Break 3:00 Break
3:30 Nuclear Session - We|c|c||:|i|iiy 3:30 Fessil Session - Grade 91 Steel Repair Case Studies
{Location: Grande D) (Location: Grande ABC)
5:30 Acliuurn 5:00 Acliourn
Friday, June 23, 2017
8:30 Nuclear Session - Advanced Munufuduring and [8:30 Fossil Session - Dissimilar Metal Welds
Fabrication (Location: Grande ABC)
{Location: Grande D)
10:00 Break 10:00 Break
10:30 Nuclear Session - Advanced Wel ding Techniques 10:30 Fessil Session - Advanced Materials and
{Location: Grande D} Inservice Monitoring
(Location: Grande ABC)
12:00 Adjourn 12:00 Adjourn

June 21-23, 2017




Agenda

Wednesday, June 21, 2017

General Session
Chairs: Greg Frederick and John Shingledecker / EPRI Representalives: Greg Frederick and John Shingledecker

8:30 | WRTC/Program 87 Introduction, G. fredlerick and J Shingledecker, Electic Power Research Institute (EPRI)

9:00 | Keynote Address: The Use of Advanced In-Situ Testing Techniques to Address Real World Welding Challenges, 4. Ramirez,
The Qhio State University

9:30 | Keynote Address: Quiage Related Statistic and Ongoing Optimization Projects in IAEA, H Varjonen, Intsrmational Atomic
Energy Agency

10:00 |Keynote Address: Paradigm Shifts in Welding Technology for the Nuclear Power Industry, £ Smith, Structural Integrity Associates

10:30 |Break

11:00 | Duplex Stainless Steels for Power Generation Applications, S Gingrich, AECOM Corporation

11:30 | Use of Numerical Simulation for Welding and Repair Qualification, D. Borel, |, Delmas, K. Derogan, S. Hendili, and V. Robin,
Electricité de France

12:00 |lunch

Wednesday, June 21, 2017 (continued)

Nuclear Session - Operating Experience Fossil Session - Repair and PWHT
Chair: RC, Folley / EPRI Rep tative: Nick Mohi Chair: Darrell Wisner / EPRI Representative: Dan Purdy
1:00 |First-of-a-Kind Full Structural Weld Overlay on a Small 1:00 Improving Through Wall Temperature Gradients During
Instrument Housing, M. Comstock, Talen Energy and Pipe to Valve Post Weld Heat Treatment, /. Hainsworth,
S McCracken, Electric Power Research Insfitute [EPRI) WER Metalluegicol
1:20 |Reactor Vessel Bottom Mounted Instrumentation Nozzle 1:30 | Repairs of Fossil Boilers Versus HRSG's: Field Experience,
Repair at EDF's Gravelines 1 Nuclear Power Plant, 0. Barton, Insights and Recommendations, P Kasik and G lowmencs,
Westinghouse and B. Delaunay, EDF Alliant Energy
1:40 | The Progress of Weld Overlay Service for Nuclear Power Plant
by INER, S. Jeng, The Instilute of Nuclear Energy Research
2:00 |Alloy 52M3S Structural Weld Overlays and Safety Relief Valve [ 2:00 | Simulations of the Post\Weld Heat Treatment of Thickness
Piping Realignment Lessons Learned, P lester, D Barborak, Transitions, 0. Purdy, Electric Power Rssearch Insittute (EPRI)
AZZ WSl and S Vancluysen, Tracetebsl Engie
2:30 |Break 2:30  |Break

Nuclear - Student Session Fossil - Student Session

Chair: Adam Hope J EPRI Representative: Ben Sution Chair: Rich Lynch / EPRI Representalive: John Shingiedecker

3:00 |Development of an Integrated Sensor Suite for Adaptive Wide | 3:00 Micrestructural Evolution of Grade 91 Dissimilar Metal
Groove Welding, 5. Roberson and W. Hamel, University of Welds, 5. Orzolek, | DuPont, Lehigh University and
Tennessee . Siefer, Eleciric Power Research Inskitute (EPRI)

3:30 |Quantification of the Susceptibility to Ductility Dip Cracking in | 3:30 Stress Relief Cracking of High Temperature Alloys, £ fan
‘Weld Overiays of Ni-Based A“oy, 5. luther and B. Alexandrov, and | DuPon, le}ngh University
The Ohio State University

4:00 | System Architecture of Adaptive Welding in V-Groove 4:00 | Temper Bead Welding for Weld Overlays, /. Stewart cnd
Welding, /. Periney and W. Hamel, University of Tennessee B. Alexandrov, The Ohio State University

4:30 | Microstructural Evolution of Graded Transition Joints for 4:30 Microstructural Evolution at the Damage Region of Grade
Nuclear Applications, J. Galler, J. DuFont, Lehigh University, 91 Steel Dissimilar Metal Weld, M. Kuper, 8. Alexandroy,
M. Subramanian and 5. Babu, University of Tennessee The Ohio State University, and |, Burgess, Alstomn

5:00— | Vendor Expo 5:00— | Vendor Expo

8:00 8:00

6 Welding and Repair Technology for Power Plants, 12th International EPRI Conference



Agenda (Coninved)

Thursday, June 22, 2017

Nuclear Session - Operating Experience
Chair: R.C. Folley / EPRI Representative: Nick Mohr

Fossil Session - Introduction to Alternative
Weld Repairs

Chair: Michael Crichton / EFRI Representative: lohn Siefert

Nuclear Session - Residual Stress

Chair: Trevor Hicks / EPRI Representalive: Jon Talman

830 |Watts Bar Nuclear Plant Unit 2 Start-Up Fatigue Failures, 8:30 Cha"eng&s of |mp|emenﬁng Alternative Weld Repair
K. Dietdch, TVA Methods in the National Board Inspection Code,
G. Galanes, Diamand Technical Services
8:50 Deve[opment and |mp|emen1ulion of Automated Gas Metal 200 An Insurer’s Perspective on Alternative Weld Repairs,
Arc Welding Technology for Large-Scale Weld Overlay Heat B. Wiegloszinski, HSBCT
Exchanger and Pressure Vessel Applications, | Mansfield,
Exelon; J. Taiman, D. Couch, and G. Frederick, Electic Fower
Research Insitute (EPRI); B. Shula, Formerly with ESI-Group; and
IN. Chapman, Formerly Westinghouse
910 | GTAW Filler Metals for Repair of Piping Systems Damaged
by Flow Accelerated Corrosio, L. Bouffier, M. lelong, and
C. Bonan, EDF
9:30 | St. Lucie Unit 1 Reactor Coolant Pump Sedl Cooler Return 9:30 | A State Chief’s Perspective on Alternative Weld Repairs,
Tubing Leak Repair, C. Wishb, MNextera R Troutt, State Chief of Texas
10:00 |Break 10:00 | Break

Fossil Session - Supporting Research for
Grade 91 Steel Repair

Chair: Tim Bacha / EPRI Representative: Kent

10:30 |Residual Stress Measurement for Nuclear Components, 10:30 | Recent Developments cnd On-Going Assessment of Repair
M. D. Olson, A. T. DeWald, and M. R Hil, Hill for Creep Strength Enhanced Ferritic Steels, /. Siefert,
Engineering, LLC Electiic Power Research Institute (EPRI)

11:00 |Internal Mechanical Stress Improvement (IMSI) Method to 11:00 | Analysis Supporting the Integrity of Alternative Weld
Mitigate Stress Corrosion Cracking in Welds, A. Kepple, MPR Repairs in Grade 91 Steel, /. Perrin, Structural Integrity
Associales Associates

11:30 | Mechanical and Corrosion Properties of Dissimilar Metal 11:30 | Open Panel Discussion, All
Welds Before and After UNSM Treatment, ¥ Pyun, A. Amanoy,

Sun Moon University; IN. Hardwick, J. Su, AEROPROBE
CORF; G. Frederick, IN. Mohr, and S. McCracken, Electric
Power Research Institute [EPRI); V. K Vasudevan, University of
Cincinnati
12:00 |Lunch 12:00 | Lunch

June 21-23, 2017




Agenda (Coninved)

Thursday, June 22, 2017 (continued)

Nuclear Session - Codes and Standards
Chair: Joe Waicks / EPRI Representative: Steve McCracken

Fossil

ct

Session - Grade 91 Steel Repair Case Studies

wair: Nathan Huster / EPRI Representative: John Siefert

1:00 |B31P Standard for Preheat and Heat Treatment, J. Swezy, 1:00 We]ding Method 6 and Beyond ~ Perspective froma U.S.-
Boiler Tech Code, LLC and P. Flenner, Flenner Engineering Based Utility, AM. Crichton, American Electric Power
1:30 | Repair of Nuclear Class Piping Using Carbon Fiber Reinforced |1:30 | Replacement of Dissimilar Metal Weld Tube Sections in
Composites, /. O'Sullivan, Procon Finishing Superheater at Dominion’s Virginia City Hybrid
Energy Center, f. Timmons and B. Shelton, Dominion
Energy
2:00 |Structural Weld Overlay of Dissimilar Metal Weld on “A” 2:00 | FPL Case Histories Using Alternate Grade 91 Repairs
Residual Heat Removal Low Pressure Coolant Injection Loop Qutside the Boiler, K. Rapkin and A. Mayorca, Florida
at James A. Fitzpatrick Plant, .. VWaicks, Entergy; D. Barborak, Power & Light
AZZ WSI: and J. Mansfield Exelon
2:30 |Code Case N-865 for Pad Reinforcement Repair of ASME 2:30 | Alternative Weld Repair of Grade 91 Hot Reheat and
Class 2 and 3 Atmospheric Storage Tanks, £ Gerlach, Main Steam Stop Check Valves, N, Goldsmith and
Gerlach Engineering E DuPont, Xcel Energy
3:00 |Break 3:00 |Bredk

Nuclear Session - Weldability

Chair: Carolin Fink / EPRI Representative: Ben Sutton

Fossil

Session - Grade 91 Steel Repair Case Studies
Chair: Scott Bowes / EPRI Representative: lan Perrin

3:30 | Addressing Weldability Challenges in the Nuclear Power 3:30 | Development and Application of T91 Cold Weld Repair
Industry with Computational Materials Engineering Tools, Techniques, K. Mitchell, RWE
A. Hope, ThermoCale, Inc. and B. Sutfon, Electric Power
Research Institute [EPRI)

4:00 | Welding Duplex Stainless Steel for Nuclear Applications, 4:00 | Future Activities in the Development of Alternative Weld
B. Awil, D. Seglefes and R. Smith, Structural Integrity Repairs for Creep Sirength Enhanced Ferritic Steels,
Associates, Inc. J. Siefert, Electric Power Research Institute (EPRI)

4:30 |Effect of Nitrogen on the Solidification Cracking Susceptibility | 4:30 | Open Panel Discussion, All
of ERNICr-3 (FM82) Weld Metdl, C Fink, M. £ On
J. €. lippold, The Chio Siate University, and F. Argentine, BWX
Technologies, Inc.

5:00 |Development of Screening Test for High Nickel Based Alloy,  |5:00 | Adjourn
D. Abs, IHI

5:30 |Adjourn

8 Welding and Repair Technology for Power Plants, 12th International EPRI Conference



Agenda (Coninved)

Friday, June 23, 2017

Nuclear Session - Advanced Manufacturing
and Fabrication

Chair: TBD / EPRI Representative: David Gandy

Metal Welds

hn Alice / EPRI Representative: John Siefert

Fossil Session - Dissimilar

Nuclear Session - Advanced Welding Techniques

Chair: Darren Barborak / EFRI Representative: lon Tatman

8:30 | SMR Reactor Vessel Manufacture/Fabrication/Demonstration | 8:30 TED
Project, D. Gandy, C. Stover, Electric Power Research Institute
(EPRI), K. Bridger and S. lawfer, Nuclear ARMC

9:00 |Ultra High Pressure {UHP) Cavitation Peening of Reactor Vessel | 9:00 | Microstructural Evolution of Dissimilar Metal Weld Failures
Head Penefration Nozzles, 0. Vaskey, Areva Involving Grade 91, J. Dufoni, Lehigh University and

J. Siefert, Electric Power Research Institute (EPRI)

9:30 |Piping and RPY Welding Automation Through Sensor and 9:30 | Investigation and Comparison of Good Practice and
Model-Based Adaptive Control, VW Hamel, University of Alternative Welded 123 to T91 Ferritic Dissimilar Metal
lennessee Welds after Creep Exposure, £ Ditirich, P. Mayr, Chemnitz

University of Technalogy; J. Sieferf and ). Parker, Eleciric
Powsr Research Institute [EPRI)
10:00 |Break 10:00 |Break

Fossil Session - Advanced Materials and
Inservice Monitoring

tanko / EPRI Representative: Mike

10:30 |Hot Cell Low Hedat Input Laser Welding of Highly Activated 10:30 | Microstructural Evolution cnd Creep-Rupture Behavior
Neutron Irradiated 304 Stainless Steel, P fraver, £ Gift of Fusion Welds In Candidate A-USC Alloys, D. Bechetr,
Westinghouse Electric Company LLC; J. Tafman, G. Frederick, J. DuPont, Lehigh University, J. Siefert and |. Shingledecker,
and B. Sutton, Electric Power Research Institute (EPRI); and Electric Power Research Institute [EPRI)

. Gamer, Radiation Effects Consuliing LLC

11:00 |High Integrity High Productivity Weldments Produced by 11:.00 | A Test Method on the Creep Deformation Field of Weld
the Hot Pulse™ GTA Welding Process, D. Barborak and Joint, M. Song, C. Sun, Y. Sun, X. Zhang, and T. Xu, China
T. Ratchford, AZZ WSI Spedial Equipment Inspection and Research Insfitute

11:30 | Development of Auxiliary Beam Stress Improved Laser 11:30 | Benefits of Long-Range-Ordered {LRO) High-Chromium
Welding for Repair of Highly Irradiated Light Water Reactor Weld Overlays for Resistance e Corrosion-Fatigue
Components, | Chen, Z Feng, and Z Chen, Oak Ridge Cracking in Fossil-Fired Boilers, S. Kiser, Special Metals
National laboratery; J. Tatman and G. frederick, Electric Power Welding Products Company
Research Institute (EPRI)

12:00 | Adjourn 12:00 | Adjourn

June 21-23, 2017 g




Exhibitor Map: Reunion Resort

Welding and Repair Technology for Power Plants 12th International EPRI Conference
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Booth ‘ Company ‘ Email Address
Number

1 Euroweld, lid. bill@euroweld.com

2 Arc Machines, Inc. | rcmachin m

3 lincoln Flectric Co. matt fleming@lincolnelectric.com

4 Airco Welding steve voos@aircoinc.com

5 Superheat FGH, Inc. glewis@superheatfgh.com

6 Analytic Siress Refleving, INC. icstri m

7 Frolo Manufacluring tthompson@protoxrd.com

8 Weldstar Company bdecker@weldstar.com

9 Liburdli Dimetrics Corp. ibialach@liburdi.com

10 Continental Field Systems kfloyd@cfsusa.net

n AZZ Nuclear WSI craigherbster@azz.com

12 Stuctural Integrity Associates, Inc. dseqgletes@structint.com

13 BHI Energy bob johnson@bhienergy.com

14 SciAps, Inc. dsacketi@sciaps.com

15 Aliran US Corp aaron.kelley@altran.com

16 True Norih Consulting, LLC cib@inorthconsulting.com

17 Consolidated Power Supply ed.roberison@consolidatedpower.com

18 Tioga Pipe Supply Co., Inc. jshaw@tiogapipe.com

19 lddeal Concepis potrick@iddeal.com

Welding and Repair Technology for Power Plants, 12th International EPRI Conference
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The Electric Power Research Institute, Ine. [CPRI,
www.epri.com) conducts research and development relafing to
the generation, delivery and use of electricity for the benefit of
the public. An independent, nonprofit organization, EPRI brings
together its scientiss and engineers as well as experls from
academia and indusiry to help address challenges in eleciricity,
including reliability, efficiency, affordability, health, safety and the
environment. EPRI abso provides technology, policy and economic
analyses to drive longrange research and development planning,
and supports research in emerging technalogies. EPRI's members
represent approximately 90 percent of the electricity generated
and delivered in the United States, and international parficipation
exends to more than 30 countries. EPRIs principal offices and
laboratories are located in Palo Alte, Calif.: Charlotte, N.C.:
Knoxville, Tenn.; and lenox, Mass.

Together...Shaping the Future of Electricity
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Electric Power Research Institute
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@ 2014 Elaciric Power Resaarch Institute (EPRI), Inc. Al rights resarved. Elaciric Powsr Research Institute, EPRI, and TOGETHER. .. SHAPING THE FUTURE OF ELECTRICITY ars registarad
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The Status of Weld Overlay Service for
Nuclear Power Plants in Taiwan

" / Presented by
: S

heng-Long Jeng
Institute of Nuclear Energy Research(INER)
June 21, 2017
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The Nuclear Power Plants in Taiwan

The Weld Overlay Services by INER

The WOL preparation for the Hot-Leg DM Welds
Conclusions

o ST N

The Locations of Nuclear Power Plants in Taiwan
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3'1..\:_' 2  ABWR 1300 deferred deferred
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The Weld Overlay Services by INER

2000 Weld Overlay for the Stainless  Taipower 3 SS WOLs
Steel Welds (Kuosheng)

2008 Pre-emptive Weld Overlay for ITRI 12 DM WOLs

= the Dissimilar Metal Welds of CTCl (Maanshan)

2011 Pressurizer LAl (Liburdi)

2009 Contingency Weld Overlays CICl 1 DM WOLs

= Service LAI (Liburdi) (Kuosheng)

* to repair the austenitic stainless steel welds with IGSCC

RIAHTH

The WOL for the Stainless Steel Welds

Year: 2001
Power Plant: Kuosheng NPP
Location: Recirculation Water System

Page 5
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2000 Weld Overlay for the Stainless
Steel Welds

2008 Pre-emptive Weld Overlay for
= the Dissimilar Metal Welds of
2011 Pressurizer

2009 Contingency Weld Overlays
e Service

* NRC issued the CALs No.07-034

Year: 2008
Power Plant: Maanshan NPP

16

The Weld Overlay Services by INER

Taipower 3 SS WOLs
(Kuosheng)

ITRI 12 DM WOLs

CTCl (Maanshan)

LAI (Liburdi)

CTCl 1 DM WOLs

LAI (Liburdi) (Kuosheng)

The On-site Photos and the Schematic Drawing of
the Pressurizer




.

The On-site Photos and the Schematic Drawing of
the Pressurizer (Continue)

Year: 2008
Power Plant: Maanshan NPP

%
gt
i
g8
i
Page 8
The Mockups for the Pressurizers
Year: 2008
Power Plant: Maanshan NPP

The upper part of pressurizer:

* Spray Nozzle * Surge Nozzle
« Safety Nozzle

Relief Nozzle

The lower part of pressurizer:

Page 9
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The PWOL on the DM Welds of the Pressurizers

Year: 2008
Power Plant: Maanshan NPP

Spray
Nozzle

Before welding Dllu_ring welding After grinding
U

The Weld Overlay Services by INER

2000 Weld Overlay for the Stainless Taipower 3 SS WOLs
Steel Welds (Kuosheng)

2008 Pre-emptive Weld Overlay for ITRI 12 DM WOLs

X the Dissimilar Metal Welds of CTCl (Maanshan)

2011 Pressurizer LAI (Liburdi)

2009 Contingency Weld Overlays CTClI 1 DM WOLs

Service LAI (Liburdi) (Kuosheng)
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The On-site Photos of the N4B-F1 DM Weld

N4B-F1 DM Weld =

TWHB

Year: 2010
Power Plant: Kuosheng NPP
DM Weld: N4B-F1 (Feed Water Nozzle)

The Schematic for the Welding Head Set-up

Biological Shield _ ]
Flow Diverter

(1) 0.12~0.25 mSv/hr
(2) 0.25~0.60 mSv/hr
(3) 1.0~8.0 mSv/hr

(4) 2.0~4.0 mSv/hr
Year: 2010
Power Plant: Kuosheng NPP

DM Weld: N4B-F1 (Feed Water Nozzle)

19



RIAHTH

RIAHTH

The On-site Photos of the WOL

y -
2010/10/14

The On-site Photos of the WOL on Feed Water
Nozzle
Total Manpower: 49 people

Total Working time: 14 days
Total Radiation Dose: 74.3 mSv

2010/10/22

20
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SIS

The WOL preparation for the Hot-Leg DM Weld

Background

An indication was found near the
Reactor Hot-Leg DM Welds of
Unit 2 by AUT during the EOC-19
Outage (2010).

The indication details:

— depth: 8 mm (10.8% total
depth)

— Axial length: 36 mm
— Circumferential length: 0 mm

It has been confirmed to be a
manufacture defect.

21
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RIAHTH

The Schematic Drawing of the Reactor Hot-Leg
DM Weld

Stainless steel weld Alloy 82/182 Weld

Biological Shield

RPV
Hot Leg

RIAHTH

The Mockup for the Reactor Hot-Leg DM Weld

n—

]

19
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RIAHTH

RIAHTH

The Chemical Compositions of the pipes for the

Mockups

[ c M ] Pl |si]|C N Mo

Report
- 316L
Pipes Exp.

(30”)
Report

CF8A
Exp.

0.027
0.032
0.063
0.050

0.95
0.90
0.76
0.57

0.037
0.054
0.034
0.048

0.014
0.014
0.039
0.037

0.56
0.37
1.43
1.17

16.34
16.38
20.64
20.97

11.00
10.30
8.67
841

2.12
2.01
0.03
0.01

A0

The Chemical Compositions of the weld metals

e

_______ c l wm | p ] s | si | o | N

Specifications

Report
New heat
308L Exp.
Report
Old heat
Exp.

Specifications

309L Heport
Exp.
Specifications
Alloy
52M Report

Exp.

0.03

0.012
0.019
0.020
0.019

0.12

0.03
0.29

0.04

0.03
0.03

1.0~
A

1.67
1.72
1.94
2.07

1.0~2.5

2.04
2.10

1.00

0.75
0.78

23

0.03
Max.

0.023
0.033
0.010
0.022

0.03
Max.

0.020
0.026

0.02

0.001
<0.012

0.03
Max.

0.011
0.012
0.003
0.003

0.03
Max.

0.001
0.001

0.15

0.0006

0.0010

0.30~
0.65

0.35
0.34
0.54
0.48

0.30~
0.65

0.51
0.49

0.5

0.13
0.14

19.5%
22.0

19.74
19.84
20.30
20.68

23.0~
25.0

23.4
23.6

28.0~
31.5

29.94
30.80

9.0~
11.0

9.67

10.11
10.30
10.87

12.0~
14.0

13.60
14.16

Bal.

59.35
63.46




The First WOL Mockup (with PT Indications)

Pipe: CF8A
Weld Metals: two 308L layers (new heat) and one Alloy
52M layer

o ST N

22

The OM Images of the Hot Cracks

Pipe: 316L
Weld Metals: two 308L layers(new heat)and one Alloy

52M layer
24



o ST N

The OM Images of the Hot Cracks

Pipe: CFSA

Weld Metals: two 308L layers (new heat) and one Alloy 52M layer

o ST N

The Second WOL Mockups (without PT Indications)

§7 43 @ 308L+308L+52M

$% 4 : 308L+309L+52M

Pipe: CF8A

Weld Metals: two stainless steel layers (old heat) and one Alloy 52M layer

25



RIAHTH

RIAHTH

The Second WOL Mockups (without PT Indications)

% = & (308L+308L+52M)

% % B (308L+309L+52M = &)

Pipe: CF8A

Weld Metals: two SS layers and one Alloy 52M layer (Left) ; two stainless steel
. lavers and three Allov 52M lavers (Richt)

The Phased Array UT Examination

By the strict control of the chemical compositions of the stainless steel filler
metals, the mock-up weld overlay had passed the Phased Array UT examination

by the Taipower.

26




Conclusions

O INER had conducted several DM WOLs successfully in the past years. No
welding defect needed to be repaired.

O By the strict control of the chemical compositions of the stainless steel
filler metals, the mock-up weld overlay conducted by INER had passed
the Phased Array UT examination in the WOL by the Taipower.

O The S, P, and Mn contents of the stainless steel filler metals are the
crucial factors for a successful WOL process.

DRI
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