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出國報告名稱： EPRI 87 EPRI  

出國人姓名( 2 人以上，以 1 人為

代表) 
職稱 服務單位 

        

出國類別 
□考察 □進修 □研究□實習 

▓其他  國際會議          （例如國際會議、國際比賽、業務接洽等） 

出國期間： 101 年 10 月 13 日至 101 年 10 月 25 日 報告繳交日期：101 年 11 月 30  日 

出 

國 

計 

畫 

主 

辦 

機  

關 

審 

核 

意 

見 

□1.依限繳交出國報告 

□ 2.格式完整（本文必須具備「目地」、「過程」、「心得」、「建議事項」） 

□ 3.無抄襲相關出國報告 

□4.內容充實完備. 

□5.建議具參考價值 

□6.送本機關參考或研辦 

□7.送上級機關參考 

□8.退回補正，原因：□不符原核定出國計畫 □以外文撰寫或僅以所蒐集外文 

   資料為內容 □內容空洞簡略未涵蓋規定要項 □抄襲相關出國報告之全部 

或部分內容 □電子檔案未依格式辦理 □未於資訊網登錄提要資料及傳送出國報告電子
檔  

□9..本報告除上傳至出國報告資訊網外，將採行之公開發表： 
   □辦理本機關出國報告座談會（說明會），與同仁進行知識分享。 
   □於本機關業務會報提出報告 

□其他                   

□10.其他處理意見及方式： 

說明： 

一、 各機關可依需要自行增列審核項目內容，出國報告審核完畢本表請自行保存。 

二、 審核作業應儘速完成，以不影響出國人員上傳出國報告至「政府出版資料回應網公務出

國報告專區」為原則。 

報 

告 

人 

 

審 

核 

人 

單位            主管處            總 經 理 

主管            主  管            副總經理 
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2 ------------------------------------------ 12 

3 CSEF ---------------------------------- 13 

4 A/B Case1 /Case2 ----------------- 17 

5 ---------------------------------- 19 

6 Finned Tube------------------------------------------ 20 

7 A/B/C SP▓ --------------------------------------------- 21 

8 T91 ------------------------------------------------ 23 

9 ---------------------------------------------------- 23 

10 --------------------- 23 

11 T22 T91 ------------------------------ 24 

12 TP347 ------------------------------------ 24 

13 ------------ 26 



 6 

                    

        

EPRI P87 3

101 10 13

25

EPRI  

        

  

20

 

  

 



 7 

        

EPRI , 1

 

1  

            

10/13( )  

10/14  

   

 

 

10 15   ▓91

 

10 16(  )  ▓92  

10 17

10 19( )  

 

 

10 20(  )    

10 21    

10 22

10 23  

 EPRI

Structure 

Integrity  

10 23  

10 25  

  

 



 8 

    

   

CSEF

NDE

 

Maximum Achievable Control ▓echnology, MAC▓

Mercury and Air ▓oxics Standards, MA▓S

46

40

20 60

 

( ) 

 

( ) ASME

20 30

 

 

 

( )  



 9 

( ) NDE  AE, Digital R▓, robots, eddy 

current gloves, and guided wave

 

( ) 

 

( ) 

 

( ) PM HIP

 

( )  

  ( CSEF, Creep Strength Enhanced 

Ferritic Alloy Steel) 

2.25Cr-1Mo 9Cr-1Mo

12Cr

Gr.23/24/91/92/911/122

CSEF

CSEF

2 CSEF  



 10 

2 CSEF  

ASME (Code Case)

▓91 3  

 

3 CSEF  



 11 

CSEF (

Nb,V,N)

Fracture toughness) CSEF

 

CSEF 1 1

T23 T24 T22 T91

T22

<12.5mm T22

 AWS

 

1 CSEF T22  

CSEF



 12 

 

( )  

CSEF HAZ

2

FGHAZ ICHAZ Soft Zone

▓ype ▓ype 

▓ype 

N/Al 4 AlN

▓ype 

 

 

2  

CSEF ▓ype I

▓ype HAZ ▓ype 



 13 

HAZ ▓ype ICHAZ 3  

 

3 CSEF  

 

( ) CSEF  

1   

150

200 ▓23 24 315 ▓91 92

371  

2   

HIC

260 315 15min 4hrs  

1 3

 

3   

(1) 0.5 12.7mm >0.5hr

0.5 1hr 5 5hrs



 14 

15min  

(2) CSEF 730 760

790 A1

 

(3) ▓23  

(4) 

ID/OD AWS 

D10.10

 

(5) 220

280BHN 200 300BHN

 

( ) DMW  

1  

4

CSEF

5-6 ▓22 23 24

 



 15 

4  

 

5  



 16 

6  

 

CSEF

 

( ) CSEF  

P91 AS▓M 190~250HB 

/196~265HV ▓S ≥ 585MPa(174 HB) EN

630MPa(195HB) ≤ ▓S ≤830MPa(250HB)

▓S HB P91

CSEF

 

1  

20 HB 

2   



 17 

3   

4   

5   

>Ac1  

4A Case 1敍 , Mf

 

4B Case 2敍 Ac1

 

  

4A Case1  4B Case2  

 

4A Case1敍 1 Ac1

2

Overaging  

4B Case2敍 1 Ac1

T1 T2 

Ac3 

Ac1 

T2 T1 

Ac3 

Ac1 



 18 

 

AS▓M

 

 HRSG 

HRSG G91

 

( ) 

 

( )  

( ) DMW

 

( ) DMW FEM mock-up

 

( ) DMW  

( ) 

 

 NDE 



 19 

CSEF

PT RT UT

Phase 

Array Phase Array

NDE

NDE  

( ) RT  Digital Radiography (DRT) QDRT

RT  

( ) Electromagnetic NDE

Flexible Eddy Current Array On Glove

 

( ) Ultrasonic Guided Waves 

( ) Ultrasonic Phased Arrays 

( ) 

HRSG

FAC 5  
 

5  
 

 



 20 

( ) 

 

( ) UT RT UT

 

( ) Finned Tube 6

 

6 Finned Tube 

Small Punch Testing, 

SPT --

SPT

 

( )  

( ) K ic Jic Charpy V-notch(CVN) FATT  

( ) -  

( ) K ISCC 



 21 

( ) SCC, Creep, Fatigue, Creep-Fatigue 

1 Multiple Drillings 2 Cone Cutter 

(3)Hemispherical Cutter 7  

 

 

 

 

7A SP▓  

7B SPT  

7C SPT  



 22 

 OXIDATION 

CSEF

Cr

TP347

0.3mm

SPE

 

8 T91 Spinel

(Fe,Cr3O4), Magnetite Fe3O4),

Haematite Fe2O3)

Oxide Scale 

Exfoliation Modeling)

(Cycling)

9-10

 

 



 23 

 

8 T91  

 
9  

10  



 24 

T22 T91

TP347 11

12 TP347

0.3 0.4um T22 0.7

0.8um

 
 

11 T22 T91  

 

12 TP347  

 



 25 

 CREEP/FATIGUE 

 

CSEF

NDE

 

API/ASME FFS1 R5

 

 

 

 

 



 26 

13  

13

Dc Df 13

 

Dc0 Df0  

Df0 1 Nf0 Nf0

 

 Dc0

 



 27 

7  

 

CRIEPI) 7

,  

( )  

1  

 

2   

3   

( ) 

 

( ) 

 

(四)  

 



 28 

    EPRI  

EPRI  

Monday, October 22 

TTIIMMEE  
TTOOPPIICC  

  

PPRREESSEENNTTEERR  

  9:00 am WELCOME AND INTRODUCTIONS  Tom Alley, VP Generation 

  9:15 am TPC Presentation  

  9:45 am 
Introduction to EPRI and EPRI Generation Sector 

Overview 

Alan Grunsky, Sr. Program 

Mgr MCR 

10:20 am BREAK  All 

10:30 am 
EPRI Program 87 Overview – 2012 Progress & 

2013 Plans 

John Shingledecker, EPRI 

11:30 am 

Specific Program 87 Topics of Interest  

• P87 Filler Metal 

• Temperbead Repair 

• Steam-Side Oxidation & Exfoliation 

John Shingledecker, EPRI 

John Siefert, EPRI 

12:00 pm LUNCH – EPRI CAFE All 

  1:00 pm Lab Tour All 

  2:30 pm Specific Program 87 Topics (continued) 
John Shingledecker, EPRI 

John Siefert, EPRI 

  4:00pm ADJOURN FOR THE DAY   

Tuesday, October 23 

TTIIMMEE  
TTOOPPIICC  

  

PPRREESSEENNTTEERR  

  9:00 am 
Overview of Program 63 – Boiler Life and 

Availability 

Kent Coleman, EPRI 

  9:30 am CSEF Supplemental Projects Jonathan Parker, EPRI 

10:00 am BREAK  All 
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10:20 am HRSGs Bill Carson, EPRI 

10:40 am Steam Turbines Steve Hesler, EPRI 

11:00 pm LUNCH – EPRI CAFE All 

11:30 am Depart for Structural Integrity  

  12:00 pm Tour of Structural Integrity  

  2:00pm LEAVE FOR AIRPORT   

     

10/23 EPRI EPRI Tom Alley VP 

Generation EPRI

MCR

Major Component Reliability) Materials/Chemistry Groups 

 

( ) NDE - Generation Sector Nondestructive Evaluation (7/2011)  

( ) P63 - Boiler Life and Availability Improvement Program 

(11/2009)  

( ) P65 - Steam Turbines-Generators and Auxiliary Systems Program 

(4/2012)  

( ) P79 - Combustion Turbine and Combined-Cycle Operations and 

Maintenance (6/2011)  

( ) P80 - Combustion Turbine/Combined-Cycle Plant Design and 

Tech. Selection (1/2011)  

( ) P88 - Heat Recovery Steam Generator Dependability (8/2011)  

( ) P104- Generation Maintenance Application Center (6/2011)  

( ) Flow Accelerated Corrosion Past Products (4/2012) Associated 
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Booklet:  

( ) Generation Sector- Impacts of Cycling on Existing Fossil Assets  

( ) P64 - Boiler and Turbine Steam and Cycle Chemistry Program 

(5/2010)  

( ) P68 – Instrumentation , Controls and Automation (11/2009)  

( ) P69 – Maintenance Management and Technology (5/2011)  

( ) P87- Fossil Materials and Repair (8/ 2011)  

MCR Alan Grunsky P87 John 

Shingledecke John Siefert P63 Kent Coleman Jonathan Parker P88

Bill Carson P65 Steve Hesler
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1. J. Shingledecker J. Siefert Creep Strength Enhanced 

Ferritic (CSEF) Steel Welding Guide  December 2011 EPRI  

2. J. Shingledecker Development of an Integrated Model to 

Predict and Control Oxide Scale Exfoliation December 

2011 EPRI  

3. K. Coleman Service Experience with Grade 91 Components 

▓echnical Update, August 2009  

4. Meeting material of International Conference on Advances 

in Condition and Remaining Life Assessment for Fossil Power 

Plants  Coal, Gas and HRSG , October 17-19, 2012 Omni 

Hilton Head Oceanfront Resort, EPRI.  

 


