
Norton, Charles 

From: 
Sent: 
To: 
Subject: 

Nuclear Sector Colleagues, 

Tateiwa, Kenji <tateiwa.kenji@tepco.cojp> 
Thursday, December 04, 2014 9:36 PM 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, Dec. 5 at 3pm EST 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Dec. 5th, 2014 at 3 pm Eastern Standard Time 
(Next call will be on Fri. Dec. 12 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Contaminated Water Countermeasures Committee (11/13/2014) 
(only in Japanese) 

1-1. Status of Contaminated Water Countermeasures and Risk Map 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/c141113 03-Lpdf 

1-2. Recent Topics at 1 F 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/c141113 04-Lpdf 

1-3. Task Force on Frozen Soil Wall 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 141113 06-j.pdf 

1-4. Demonstration Test for High-performance ALPS 
http://www. tepco. co. j p/n u/f u kush ima-n p/road map/images/ c 14111 3 0 7 -L pdf 

1-5. Task Force on Tritiated Water 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/c141113 08-Lpdf 

1-6. Study on Shallow Ground Disposal of Tritiated Water 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 141113 09-j.pdf 

1-7. Status of Contaminated Water Treatment Technology Demonstration Testing 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/c141113 10-Lpdf 

2. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (1112512014) 
(only in Japanese) 

2-1. Status of Onsite Work Related to Contaminated Water Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141125 03-Lpdf 

2-2. Response to Issues Raised at the Coordination Meeting 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141125 04-Lpdf 

2-3. Procedure for Closure of Frozen Soil Wall 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141125 05-j.pdf 



3. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (11/27/2014) 
(only in Japanese) 

3-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 04-j.pdf 

3-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 05-Lpdf 

3-3. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 07-j.pdf 

3-4. Environmental Radion Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 08-j.pdf 

3-5. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 10-Lpdf 

3-6. 30 Laser Scanning in Unit 1 Torus Room 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 11-j.pdf 

3-7. Solid Radioactive Waste Treatment and Disposal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 12-j.pdf 

3-8. Progress on Emergency Safety Enhancement 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 14-Lpdf 

4. Introduction of ICP-MS Method Allowing Quicker Measurement of Sr-90 in Water 
http://www. tepco. co. j p/ e n/n u/fu ku s hi ma-n p/h an douts/2014/i m ages/handouts 14 1127 01-e. pdf 

"If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail. jsp?ftpl 0=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 (ext.)116 
mobile: I (b)(6J I 

-----Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Monday, November 24, 2014 10:51 AM 
Subject: NO CALL THIS WEEK [TEPCO Weekly Fukushima Update Call] Next on Fri, Dec. 5 at 3pm EST 

Nuclear Sector Colleagues, 

Due to unavoidable change in schedule, I will have to cancel the call planned for tomorrow (Tue, Nov. 25.) 
Next call will be on Fri, Dec. 5th at 3 PM. 
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Apologies for any inconvenience this may cause you. 
Feel free to contact me should you have any questions. 

All the best, 
Kenji 

-----Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa, Kenji 
Sent: Wednesday, November 12, 2014 7:09 PM 
Subject: [TEPCO Weekly Fukushima Update Call] THU, Nov. 13 at 3 pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
THU, Nov. 13, 2014 at 3 pm Eastern Standard Time 
(No call next week. Next call will be on TUE. Nov. 25 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. Unit 1 Reactor Building Cover Roof Panel Removal (11/10/2014) 
hltp://photo.tepco.co.jp/en/date/2014/201411-e/141110-01 e.html 

2. TEPCO's Statement on Detection of Trace Amounts of Cs-134 Off U.S. West Coast (11/11/2014) 
http://www.tepee.co .jp/en/press/cem-com/release/2014/1243939 5892 .html 

2.1 Woods Hole Oceanographic Institution's Press Release 
http://www.whoi.edu/news-release/Fukushima-detection 

2.2 Discussion Board on the New REDDIT Journal of Science 
http://www.reddit.com/r/science/comments/21usz5/science ama series im ken buesseler an/?limit=500 

3. Radioactivity in Seawater Near Fukushima Daiichi (11112/2014) 
http://www. tepee .co. j p/en/n u/fu kush i ma-n p/f 1 /smp/i nd ex-e. html 

3.1 Inside the Port of 1F 
http://www.tepce.co.jp/en/nu/fukushima-no/f 1 /smp/2014/images/intake canal mao-e.pdf 

3.2 Outside the Port of 1F 
http://www. tepco. co. j p/ e n/n u/f u kushi ma-n p/f 1 /sm p/2014/i mages/seawate r ma p-e. pdf 

4. Summary Status of Decommissioning Roadmap--English Translation (9/25/2014) 
http://www.tepee.co. jp/en/nu/fukushima-np/roadmap/images/d 140925 01-e .pdf 

5. Large-Scale Emergency Drill at Kashiwazaki Kariwa NPS (11/11/2014) 
(only in Japanese) 
http://www.tepco.co. jp/nu/kk-np/info/tohoku/2014/pdf/26110702.pdf 

(photos) 
http://photo.tepco.co.jp/en/date/2014/201411-e/141111-01 e.html 
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All the best. 
Kenji 

-----Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Thursday, November 06, 2014 7:36 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Nov. 7 at 3 pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Nov. 7, 2014 at 3 pm Eastern Standard Time 
(Next call will be on THU. Nov. 13 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (10/30/2014) 
(only in Japanese) 

1-1. Plant Status 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 04-j .pdf 

1-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/f ukushima-np/roadmap/images/d 141030 05-j .pdf 

1-3. Preparation for Unit 3 Containment Vessel Internal Investigation 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 06-j .pdf 

1-4. Contaminated Water Issues 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 07 -j .pdf 

1-5. Environmental Radiation Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 08-j .pdf 

1-6. Improvement of Work Environment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 09-j .pdf 

1-7. Spent Fuel Pool Issues 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 10-j .pdf 

1-8. R&D Related to Core Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 11-j .pdf 

1-9. Storage of Solid Radioactive Waste 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 12-j .pdf 

2. NRA Special Facilities Monitoring and Evaluation Committee (10/31/2014) 
(only in Japanese) 
2-1. Waterproofing Connection between Underground Seawater Piping Trench and Turbine Building 
http://www. ns r. go. j pf comm ittee/yu ush ikisya/tokutei ka ns h i/data/0028 01 . pdf 
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2-2. Testing of Subdrain Water Treatment Facility 
http://www. n s r. go. j p/ comm ittee/yu ush ikisya/tokutei ka n sh i/data/0028 02. pdf 

2-3. Increase in Radioactivity at Unit 1 Discharge Canal 
http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi/data/0028 03 .pdf 

2-4. Effectiveness of Groundwater Bypass System 
http://www. ns r. go. j pf comm ittee/yu ush ikisya/tokutei ka ns h i/data/0028 05. pdf 

2-5. Use of Dry Storage Casks at Fukushima Daiichi 
http://www. n s r. go. j p/ comm iltee/yu ush ikisya/tokutei ka n sh i/dala/0028 06. pdf 

3. Completion of Transferring Spent Fuels from Unit 4 SFP (11/612014) 
(only in Japanese) 
http://www. tepco .co. j p/ n u/fu kush ima-n p/handouts/2014/images/ha ndo uts 1411 06 0 7 -L pdf 

4. Nuclear Safety Reform Plan--2014 Q2 Progress Report ( 1115/2014) 
http://www.tepco.co. jp/en/press/corp-com/release/2014/ 1243826 5892. html 

All the best, 
Kenji 

-----Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Wednesday, October 29. 2014 6:56 PM 
Subject: [TEPCO Weekly Fukushima Update Call] THU, Oct. 30 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
THU, Oct. 30, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri, Nov. 7 at 3 pm Eastern Standard Time.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (10/27/2014) 
(only in Japanese) 

1-1. Status of Onsite Work Related to Contaminated Water Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141027 03-j .pdf 

1-2. Response to Issues Raised at the Coordination Meeting 
http://www. tepco .co .jp/nu/fukushima-np/roadmap/images/1141027 04-j .pdf 

2. Fukushima Fishermen's Association Meeting (10/29/2014) 
(only in Japanese) 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2014/images/handouts 141029 07-Lpdf 

3. "FORMER U.S. NUCLEAR CHIEF DALE KLEIN CITES FUKUSHIMA PROGRESS.CHALLENGES TEPCO TO 
DEEPEN SAFETY CULTURE, ESTABLISH KPl'S" (10/29/2014) 
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Speech at the American Chamber of Commerce in Japan 
http://www.tepco.co.jp/en/press/corp-com/release/2014/1243683 5892.html 

3-1. Overview of the Seven Water Treatment Facilities at 1 F 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2014/images/handouts 141016 04-e.pdf 

3-2. Activities of TEPCO's Nuclear Reform Monitoring Committee Members 
http://www.nrmc.jp/en/news/detail/index-e. html#date 20141029-103000 

4. "On the Brink: The Inside Story of Fukushima Daiichi" (10/7/2014) 
Long-awaited English translation of the book that vividly describes the human element of the accident. 
http://www.amazon.com/dp/4902075547 /?taq=kurodahanpres-20 

5. "Fukushima Update" (Sept.-Oct. 2014) 
Attached file is a pdf copy of the Nuclear Plant Journal article reprinted and distributed with permission. 

All the best, 
Kenji 

-----Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Thursday, October 09, 2014 8:27 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Oct. 10 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Oct. 10, 2014 at 3 pm Eastern Daylight Time 
(No call next 2 weeks. Next call will be on Thu, Oct. 30 at 3 pm.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (10/3/2014) 
(only in Japanese} 
1-1. New Postulated Earthquake and Tsunami at Fukushima Daiichi and Risk Mitigation Measures 
http://www. tepco. co. j p/n u/f u ku shi ma-n p/ha ndo uts/2014/i mages/ha ndouts 141 003 04-L pdf 

(page 3/42) Risk mitigation measures 
(page 10/42) New postulated earthquake and tsunami results 
(page 13/42) Various earthquakes that were considered 
(page 25/42) Probability of exceedance for postulated earthquake 
(page 28/42) Various tsunamis that were considered 
(page 34/42) Probability of exceedance for postulated tsunami 
(page 35/42) Risk evaluation and mitigation measures 

1-2. Status of Isolating Units 2/3 Seawater Piping Trenches from Turbine Buildings 
http://www. tepco. co. j p/n u/f u ku shi ma-n p/ha ndo uts/2014/i mages/ha ndouts 141 003 03-L pdf 

(page 4/38) Temperature reduction effect of ice injection into the trench 
(page 5/38) Assumed water flow preventing formation of ice barrier 
(page 18/38) Injection of grout and concrete to fi II gap 
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(page 21/38) Transferring and processing accumulated water in the trench 
(page 23/38) Backfilling the trench with anti-washout cement 
(page 28/38) Schedule 

" If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/suoport/downloads/detail .jsp?ftpl 0=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street. NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 (ext.)116 
mobile: I (b)(6J I 

-----Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Thursday, October 02, 2014 8:53 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri. Oct. 3 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Oct. 3, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri. Oct. 10 at 3 pm.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (9/22/2014) 
(only in Japanese) 

1-1. Status of Onsite Work Related to Contaminated Water Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1140922 03-j.pdf 

1-2. Response to Issues Raised at the Coordination Meeting 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/114 0922 04-Lpdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (9125/2014) 
(only in Japanese) 
2-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140925 04-Lpdf 

2-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140925 05-j.pdf 

2-3. Contaminated Water Issues 
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http://www.tepce.ce.jp/nu/fukushima-np/roadmap/images/d 140925 07-j.pdf 

2-4. Environmental Radiation 
http://www. tepco .co. j p/n u/f ukushima-np/road ma p/images/d 140925 08-j. pdf 

2-5. Fuel Removal from Sf Ps 
http://www. tepee. co. jp/nu/f ukushima-np/roadmap/images/d 140925 10-Lpdf 

2-6. Unit 2 SIC Lower Outer Surface Investigation 
http: //www.tepce.co .jp/nu/fukushima-np/roadmap/images/d 140925 11-j.pdf 
(video clip) 
http://www. tepee. co. jp/tepconews/li brary/archive-j. html ?video uuid =x04s084o&catid =61699 

2-7. Radioactive Waste Management 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/imaqes/d 140925 12-j.pdf 

3. Investigation Status of ALPS Train B (9/29/2014) 
(only in Japanese) 
http://www.tepco.eo.jp/nu/fukushima-np/handouts/2014/images/handouts 140929 04-j.pdf 

4. Start Operation of Mobile Sr Removal System (10/2/2014) 
(only in Japanese) 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2014/imaqes/handouts 141002 06-j.pdf 

5. Technical Cooperation Agreement with UK Sellafield Ltd. (9/30/2014) 
http://www.tepco.eo.jp/en/nu/fukushima-np/handouts/2014/images/handouts 140930 04-e.pdf 

6. "False Report on Fukushima: The Company Responds" (9/22/2014) 
TEPCO President's Letter to the Editor of the NY Times 
http ://mobile. nvti mes. com/2014/09/2 3/ opinion/false-re port-on-fu ku shim a-the-company-res ponds. htm I? r=O 

All the best, 
Kenji 
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= ~ -r,:·' HiP~ 7K (.::. 0' 1Jl .[) t ~ i/ J,, ~~~ oA~ li :{( [\;'t ld- Q 0 1 t::., 1i- ~ii: IJ: ~ii: if) mf}J! ~t tJ 

t,r Tit ~B <J-~ 1::. .>/) o) ~xt:N ~ t~ IFx -c-~ 0 ~9:{iiil c <J-~ , 
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2. 3. 2 ~/.fs:tttm 

2. fi. 2. 1 *~fl:t~ 

2.s.2. i.1 rry~;Jd~r~~irm. ~'ftnJtftrn (->' /::/~) &Ur,!;JJill~.1t1rm <8J.ti!!icY, 8i:t)t/7~) 
(1) 1 S·t~ 7' - t'·/~filHiPt¥77)<.f~i!*> ::t (';t1J.IU1111) 
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.L' ?;' p . x. 

w 11. 
!+!. 

1-Hs f n T: 

.L,, 
1-J ~ 

~ft. er. 
.!TI. 

tu· m t¥. 
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:~ 

l2m:1/h (1 ti ;bt.:. ~)) 

:mm 

3 
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!+!. 
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~ff. er. 
.!TI. 

tu· m t¥. 
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ft 
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'.~8. 1'---6~m 

ll 2 5 17 



( -
1
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,:-:, !llll.J.Jt;.'•I °H '~ n'. 7$ w /J' 1"7 lt> i l' / 7 7(;11,x. DD 
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CJ 

.t-. 
1-1 

:ft, 

t'·l. m 

.L, 
CJ 

.t-. 
1-1 

:tr. 
tu· .m 

.L\ 
CJ 

~ 

f,j; 

.L, 
CJ 

~ 

f,j; 

1ix 
.... 
LI! 

f]i 

1ix 
.... 
LI! 

f]i 

Wx: 
11 . 

J.i.!. 

.f n 

" 

Wx: 
11. 

~ 

.f n 

" 

2 

50m:1/h ( l fJ ~) f::. VJ ) 

'.s8. i)m 

2 

i)Om.i/h ( 1 ~ 'iJ:rJ f ::_ V)) 
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2 
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2 
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2 
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2 
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2 
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w 11. 
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'.fl: .m: ( Ffi-l!!i) 

3 .-¥; 

3 1J!i 
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H ;f'j. * 1) =r:. 7- l.-</' /~ /' I' 7-..{ I' 
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~ 7rJ ix 2 

lixM'l·1-tt~ :/ 7 J. ... : 10 1...,,_,10' t'iUt 
• Cs/Sr lrrJ ~;f IJ& .fi· j&'.f8 
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(53) i~;J<.fl::.$iii (j~i~)~~~t!tiJi) (7C/JX:6"'o) 

(IW-!1\) 711 fj! _T: 270 ml/ U 

i~;J<. fl::.$ *1 40% 

(IW-1 H) 711 fj! ""· .!TI. :mo ml/ u 
i~;J<.fl::.$ 

(IW-2) 711 fj! ""· .!TI. 

i~;J<.fl::.$ 

(IW-'.~) 711 fj! ""· .!TI. 1 , 200 m:; / IJ 

i~;J<.fl::.$ 

(54) i~1J<. fl::.$iii (?# ~f~Mif!tiii) (7Cl!X:6"'o) 

c ~i'.de llHfn- 1 A) m fj! .m: 
N~;J< fl::.$ 

m fj! .m: 
N~;J<fl::.$ 

m fj! .m: 
N~;J< fl::.$ 

m fj! .m: 
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*~I/~ 2 
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!.¥.. 20 1113/h/* J:J I: 
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f1 f.!J; 11 ~ 
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i i+mm-*t~JL!:Fill~ffi ;J; -c: t-1K ;f- lJ ::L. ·'f v / 
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3 ~t.£~1-- t' /~l:ytf.p ~_) flif (f{! 80A tll :.:1, lOOAtll:.:l 
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4 ~~~?7- t'' /~ffi7J' ~ rl¥ZJ1~ 8oi\ .m~. 1 00!\ .j:tl ~ 
4 ~-:w.::z.~=-:'/ r- 1--:: H·~ ;f- !J .x -=f- v / 
(# lJ x-=f- v /*) * i*i f ii! Jt:l JI)) l. O\!Pa * ~ fii! Jt:j '·El p'1: 1 .. r. Inn ... ><. 1lO'C 

4 iJ"Jf-,:L ~:. '/ I- f.p i:-:i ~f'Uff lOOA tR~ 
7" o -~ ./... J:.rnw.. 1:--:J tlii~ri±:11~J1 rnw. i -c ~w~- :;-Fl)x~rv/ 

( ;f- !J :r: 7- v /tr) ~ rEi1.~ m J+. tJ I. OMPa 
~ rEi1.~ m rlal.J:t 4o=c 

-I}- -{ I- F' /;? ~J¥t.J> () ~f'Uff 80A tR~ 
7" o -~ ./... J:.rnw. i -c H'a:'. * ~ .:.r..~rv/ 

(;f-' lJ x7- v /y) ~ rEi1.~ m J+ tJ 1. OMPa 
~ rSi 1.~ m ilaU:t 4o=c 

7" o -~A J:.rnw. 3 !il'Jlfx ~J 8-v 'n\ ~~ flif (f{!/JEt ~ lOOA/Sch.80 
irtl'.J)''.J)'1iiff~!ITJd.j ~ '/ Y-- i -c:, Hfl STPG370,STPT370 

(Jll!i]i!f) ff:>l1Hif~J+JJ±}J 1. 37\!Pa 
ff:>l 1Hd~ J+l TJ;;\.)]! 66'C 

tf!i 5151 mre }~ ~:.J\ n /"-. :.'/ '/' - /j \ ;) ~f'Uff/~/.s 200A/Sch.80 
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,,.,,. 
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~ rEi 1.~ m 11u:t 66°C 

-t" / t) .L• O)_k .£: ~ itt )\. LJ fp C:.> rifUH~/!$~ 50A,80A/Sch.40 
t / •./ J,.P)iZ~~~/:f:l lJ .~ -c- H'ff SUS316L 

(}ll!i]1!f) ff'.>l I :-;'Ji~ J+l J±)) 0. 97\!Pa 
~ ri=h 1Y! JU iliil.ffl: 66°c 

t / •./ J,.P)iZ~~~/:f:l lJ 7)•G rJl¥cJ1¥:/!1i ~ 100!\/Sch.80 
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ll#;~}~itt.A u i -c H'ff STPG370,STPT370 
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li:f-~~ii:A n 1j ... ~) flif (f{! 50A, 80A, 1001\, 1501\, 200A 
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(}iif.ViZ.) H'ff SUS316L 
ff'.>l I :-;'Ji~ J+l J±)) 0. 3\!Pa 
~ ri=h 1Y! JU iliil.ffl: 50°(~ 

Ii#;~ 1~ itt l±l u i~ ' ~~ ~ lJfi~/ J!:;( f::. 100,:\/Sch. 80 

Ii#;~ 1~ itt ~ Jftl 1f< 'J / -7 i -c- ~w~- STPG:no, STPT:no 

(}ll!i]1!f) ~rSi1~mJ+:tJ 1. :nMPa 

t& r8i 1~ ffl HiiUi'. 66'C 

t ~ ~/ 1.-..IY.~$-~f~7)< ~ / (/ /j> ~-:> ~f LJ{f:/ ~ ts IOOA/Sch.80 
S P T @~~X ~) -0-v ';:K -z; t;tK STPG370,STPT370 

<i11tJ1f) ~rSi1~ffiJ+'.1J I. :nMPa 

ff:ol 1:-:d~ J+l Ti;;\.)]! 66'C 

li#;~~amFm1k ~:,.; '17J•G rJl¥cJ1¥:/J1i ~ 100!\/Sch.80 

s PT ~m~x VJ f\'1; ... :t-C' H'a:'. STPG370,STPT370 

(}iif.ViZ.) t& rBi 1~ m JI :tJ l. 37\!Pa 
~ rEi1.~ m rlal.J:t 66°C 

s I'T®J~lTx~J G-v'"/P~:i ~lJfi~ Hm:\ ~=s ~ 

SPT ( I3) 5:-c H'ff ;K ~ :r:7- v:.,; 
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SPT ( I3) 1H:> ~lJfi~ 50A tEl~, I OOA 1:EI ~ 
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R 0 mfj!7f< -U#tfr +® /J \ ~:) ~f LJff 75A rn~, !OOA tR ~ 
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#r>¥t:= ~1+:-r Q t::..*),;z;._m:cr)~·1~1illi~ Jtnlli Lt::.." ~HiIIW>*t-W:, ~-EJ·J~utt:::r.,,~~~ts:~ \:. c 
~rim~~- Lt.:. <N- 6) 0 

ll 2 5 i~ 3 16 



-W1~~~- ~¥frllitriHll: ~f{rlfiJ_!i 13 ;j( .ljZ. ~ l!t jf tl:Ht« ~!f ~ft« llifll: 
hn .L' Oftttp) 11::1'/: 0. 60 1/290 1/120 11:: {1°1: .m: 

1JUJI¥+ J·.:)/1'li~~a 
?!<: p 

~·~ -tt lvf11T 0.60 27 118 MP a 
(l>AF) 

1F1v r- ':!I'* 0. 60 fi lfi'.~ MP a 

0. 36 49 

I 
-\:t /vl£JT ll8 MP a 

#.;~ 0. 50 68 
.~J:tt\!V 

I *iv I, 0. :~ti 17 I:~;) 

91* MPa 
0. 50 76 105 

..{>: {.¢: (!Vj.;: * 1v) ill'f'. •!>(. I/. 0. 60 1/515 1/1'.W ?.! 11/. :!ff 

0.36 71 
ltli~ iJt~Z'Jt tQ 

I 
-\i-fv l~·I: I '.~:i MP a 

1!~ 0. 60 119 
(-nv-:f 7 ri -) 

I *iv I, 0.36 <O -

01* MP a 
0. 60 7 !)fi 

~~ti ( f.fij!:[l) ~13L 0.6 1/936 I/ 120 ~1lz:W: 
ltv *' ~:t iwL~l.i; ":!J· :m: .. ·1 ,,;;<,:to.:; I . 

~~ -tl- Iv 1~·1: 0. 60 :~8 118 MP a 
( 7 7 ·'f 7 ("/ - ) 

*iv I, 81 ~N 0. 60 51 133 MP a 

hn .L' Oftttp) 11::1'/: 0. fi l/fi27 1/120 11:: 1'/: .m: 
7~' {.A. -7 

?!<: p 

1!~ -1± !vl1lf 0. 60 44 118 Ml'a 
7 { Jv~ 

,i, I- ij I #f 0. 60 19 l ·13 MPa 

ll25i~317 



1. 2. n. ribt<fr:~;: 

(l) t~i~~~t!.t~Hrtti 

~;;t;j;;}~1Ell,.Fl~1~\ts: <, ~'J:at • fi!~mt,g.(.::.;f3tt 0 ~ 7 7, 3 ,j:t~.$rn~::.Ki:-¥~Yr:-.J-0 ti rn-c 
ltf>l\..}," ,',!-,.\ 0 1 -·l'·lf~~7'·~·t\ -f-;"...:.t:.f.,£J'jj''J,~',1-,.!' I\ ·~;j;-,J-1:."'"'l•w.~-}·'t.i - t-7'· r-:: ,i: v /J' , l41'1 ;{_ v ' u'\ ~?'! .,,, <!:.' iT" , 'H .ti. ,i: -~ ·~ -;. ?~·1·1 ;{_ v , l.T: ·1~ ·11\. JIB , ~ / ~ 1n 7J\ . .i: v ' ~ '-- <!:.' 

(2) ifii·tiH-1-:~Hilli 

a. ffrfr1J ~l {rtti 
tt!! it : ::: ,t .[> ili.t~ffrJ .:c - ; / !-- c B "$.: : ::: ,t .[> 'ti: It .:c - ; / !-- i' W W L , :Ch t) 1r tl: ~ •> 

0 :::. ~ t.:. .J: ~> ~,r.f:f1J ~Hrtti ~ ~Jftff Lt~, ~ffrlfio)*~ ~t .J:ili;;q t.:. J:: 0 ili~f:f1J .:c-- /- / 1- (-;:t tJ !ti.: t.:. 

,t 0 'ti:Jt .:c-; / ,, J~ •) + ~ 1; \::. e: n, ~), ili1-~ff11 L ts: l; \:. ~ i-titi:e. Lt:: c~ 1)" 

L 
( ) 

m ~~'ff.W: 

m[kg] 
g : "$.: tJ f.Jll lfil !?i 
H J'mH rtri i~' c-> 0) !ti.: ,L,. i -c <l) ~P:/f.i~ 

L $.c.dfrJ x .~!'.)\ ~:)-+t~$ifi:·C.' 1--::0-> lfl ~ii!lt 

CH : ;J<,2JZ.7JlltJ~.li:H~J.t 

H 

:t!f!.~~.:. .J:: 0 ~Rf:f1J .:c--} / I, : M1 [N • m] =m x g x C11 x II 
Bifi:(.::.J~.[>'ti:Jt~c--) /I-: MJN • ml=mXgXI. 

ll 2 5 it: 3 18 



b. ~~;.f-;v I- O)~ITtf.ttlffrtti 

irit~aHHl-HJiWif)•JmJ.t~·j~filli)Jr;&:::: ~f:\1!1 L -oHilli~'JtJifu L f::_" ~Hilliif)*;!L*, ~~# 

Jv I- O)~ITtf.tnqi'Wf*~*'L0-:: c ~tt'W~~ L f::_ Ck- 7 ), 

m[kg] 

H 

L 

c. m·iPMlfrtti 

L ~iim1J~Jv I- F~90)7f< 'l~)jrPJ~u~ffi 

L1 ~A .. '(: ~~;f-;v I- r~*'>;J-(lJI}ifpJJf.!~li\W. 

n f : iJ 19.& 1J (!)ft m-~· Q ~~ 7J~ JI.- ,, (f) ~¥filli ,{>:~X: 

n : #.;~#iv J ... ({):;$::~ 

Ah : ~iim1J~Jv I- <f)~rfJl~Jfifil.W 

CH : ;f<lJIHIPJ~~;}l-'.~J.i 

Cv : f!i}l.t)frPJ~~~t~Ji 

tt!! it U# 0) 71' 'V· ffl 1$.:: = ,t ~) 'J /' V) fJ (: 1?Z tlli rm if.)~ j~ 1J ~ .tt lX-r Q = (: t = J~ V) , y{t gl)J ~·1~ 

frtti t,r ~Jilli L 1::, tlffrtfio>*~*· tt!!mtt:fo> 11<.IJZ.Wi' i: 1-: .J:: 0 <J-.r< IJ J 1 (7-ttUlJ! rm o>f't~J 1 J:: ~J 'J' 

~ i.,' = c 1j' ~), mmJJ L t.tv, = ~ ~M~~,g Lt::_ <~ 7)., 

tt!!;tU#if.)Jk'fwifi:t.::.J.:0<}/'~J 1J: F1.=C11XmXg 

f.i;Jf!!rtrjU>Yt~)J: ri! = 11 XmXg 

ll 25 i~319 

m 

g 

t~@K~ 

Ifi:.1J.1m1*J.t 
CH ;f<lJIHIPJ~)t;}l-~J.!t 

,U .~~f,'f~X 



~~!6~\ WfrlliZ-IH!L t~frlfiJ.fi ~ ;.k.lJZ~flr l!t:l::lft« ~!f~ft« .l;jif:l£: 

SPT ':ZJ\lkf:t*IF/::I ,-1-:{4; ¢kdf1/ o. :rn 0. 21 0. 77 m 

1#.iiV. RO ttUri* /·.1' ¥f* +r.f3!1J 0.36 0.21 0. 92 rn 

l?O 71H~7f<1JH~~ / 7· ,-1-:{4; ¢kdf1/ o. '.{o 0. 21 0. 77 m 

RO ~.fFf:lkft** /f 4:f* +r.f3!1J 0. 36 0.47 0. 77 rn 

RO H,iiffi'i it< f.JUg-~ / -:/ *f* •f\l:if:il 0. 36 0.21 0. 77 rn 

1w iAHfH71<.~:J'r\!\"f"t~7F /?' ,1-.:{4; ~~{¥.lj 0. :{ti 0. ;{() 0. 77 rn 

RO H,iiffi'i1t<nill~ /-:/ *f* •f\l:if:IJ 0.36 0.35 0. 71 rn 

itHfH 71<. ftU(t Jj; / ·f ,1-.:{4; ~~{¥.1/ o. :m 0.20 0. 78 rn 

·;'#.fl]!)< ~J.t * / 7· *f* iffrlr1J 0.36 0.21 0.86 Ill 

i~ ~fH m 1~ * f :!t *;; 1J~ / -f ,1-.:{4; ~~{¥.lj 0. :~ti 0.20 0. 78 m 

7~ ¥1~ ~ JJ1;J< ~ J.t * / 7" *f* iffrlr1J 0.36 0.35 0. 71 m 

i£'Hffi 7f< f$ i! IF> ::t ,-1-:{4; ¢kdf1/ o. :rn 0.20 0. 77 m 

~C.1t . 1~..:C / .-:L -- ;t..- *f* iffrlr1J 0.36 0. 19 0.28 m 

i2'.!a:!!~~~~ ~~ -1.:t lvl~fr 0. '.{6 I, 1-18 2~. ,119 \ 

(RO-IA) *'v I, i31~' 0. 36 <O - \ 

i2'.!a:!!~~~~ ~~ -1.:t /vl~fr 0. '.{6 I, 060 2~. ,119 \ 

(RO-IB) *'v I, ij I ~N 0. :~6 <O - \ 

j~t~!~n~~ia: if"~iflj 0. 36 19. 1 20.8 k\ • m 

(IW-2) 
~(,$: 

rff !f.JJ 0. :~6 o.:m 0.40 -

j~j~i~~~$irt 
*f* •f\l:iflj 0.36 1. 70 1. 80 k\ • m 

(IW-3) 

ll 2 5 it: 3 20 



~~16f4i\ Wfrttitr·IH!L ~~frlfiJ~ 13 11' .ljZ. ~ rn: jf tl:Ht« if~ii« fj;j.{ll: 

r!i 3€ tC~fn~ ~ ~~ -l:t /vl~fr o. :rn :rn l~l \1Pa 

(#~ 7Ci~f.f~-1A) ,~·1v I, i31~N 0.36 <o - \1Pa 

r!i 3€ tC~fn~ ~ ~~ -l:t /vl~fr o. :rn :~g l~l \1Pa 

(~~?EiAUfil- IB) *iv I, i31~N 0. 36 <o - \1Pa 

#~~ti~~l~~~ #.;~ -t!: /vl*Jr 0. 36 36 131 \1Pa 

(~:Jei§H@-lC) 1.1; Jv f-- ij 19u 0. :~ti <o - \1Pa 

~?Ei~HfH~~ *f* if"~iflj 0. 36 <O kl\ 

(!#.~~~~f.16 2A, B) ~iim ·tt /vl~fr 0. :~ti 88 108 \1Pa 

UAHfH~~) ,~·1v I, g19ft 0.36 <O - \1Pa 

?#.7Cr~Mi:l~ttt ~{4: td3i1J 0. :~ti <o - kl\ 

(~JtW'H@-:~A, H, C) ¥.ti!f -tt lvfilT 0.36 98 108 \1Pa 

U1*Mi:l~ifi) 1F1v r- 115ft o. :rn <O - \1Pa 

ll 2 5 it: 3 21 



(l) t~i~~~t!.t~Hrtti 

~;;t;j;;}~1Ell,.Fl~1~\ts: <, ~'J:at · fi!~mt,g.(.::.;f3tt 0 ~ 7 7, 3 ,j:t~.$rn~::.Ki:-¥~Yr:-.J-0 ti rn-c 

(7-tftv ,~\, AW~.r\~~7,r1i~ '· iw ;.{. ~ 1 iJ\t,c~ '-:. c ~ffW~{': LJ:." 

'* t.:., ~at · tr~'J:~!H~ := ~ro L, t~iir:~·nilfii':J.:J't!i L, ~''1rrr.::.ibc.J)h.[<:. ~ ~~~~, 

Lt.:. CC<- s ), 

PDi 
t=----

2S n - l.2P 

t nl•10)H$ l:&'.·'£1:~~ ~ 

Di ,qi~ O)IJ,Jt¥: 

P ff>< ri:if~JH J± J J 

s M:rBi1.~fal'hlffi.Jtt:;J:Jtt Q 

t.H.lO)~'f-~g I iJMr.t)J 

r1 ***I~~ .=i=cr) ~7Fr 

t:J:_' l, t O)f@:l::l:!~*jl~], f~fj--$.ffiliilO)~~fl' it t =3 [mmJkJ 1-., 7c:" O){tf!.0)-$.},~ O)!~fl- it 

L = 1. fl ~mm H,:,.!._..I:. C: -.) Q" 

m~~1ef1' ~!!!frttililHll: £,~~)$[nun] ~]$[mm] 

rSiir€JtlriH¥i':7f«~ 7' '/ 'J 
1 OOm:" :({. _T: 

7' '/ 'J t~J!j:( 5.4 9.0 
rlmi~ ( H~'.tct 2-) 

~ J?f< 7' / 'J ! J: JI!! rp \.:. t!J!. t;J: ~ i'L, ljl / 'J l1'J $ (.:. rSj Y~ Ji T~j'j!i¥{ 7j'( i' f~ *-·). 7,) i) (!) -c Jr, VJ , 

~)(fiilJ.i:f*:C: L-CIJ:ifiH~7 7 .7-- B t:t11~-t"o = C:1H:), .tililfJt~mllo/.l<l>ifiH~ B 7 7 7-.t=~ 

::.K ~~T9 7Jc1r:Jlh~:h Kl1-o. :~ t.:.~t-·t· 9 ~p·l'.J~J~¥fff(= . ..t ~J, {.-(!)rfJjf~'t:"f:·l·4:i-~ffilfi LJ:,, -1: 

O>~:i1;'*, B 7 7 7-- t:~;!~ ~ h 0~HlJi~1'J-J- ~ t.i 0) .!::: i·nrJti Lt.:. (ii: 9)" ~+tllHJ:~ljf.'f;i 

1 (.:.~-;J·o 

~~~f/F iiJLfillirn i:::i ftffliMt ~l:±Hl ff$fl !iiN~ 

K.?7.A. 21. 9 21 () 
l oom:l ?ff .w.: fl.hf l\/mm~ 

i*i ti~ Ji Hli Wl A< S ;J 7 A 60. 0 2,15 

·~7' /'J 
~j';j~ 

K.?7.A. o. om 120 
(t'l1itrt ~) -tt!v~ l\/mm~ 

S'l'77, 0. 31 l 141 

ll 2 5 it: 3 22 



l. 2. 8. ctJ1lt{QJ.t ~ / 1,1 

(l) t~i~~~t!.trlHrtti 

it 5X J;J.ll;i:~~~,)(,J-J.~;f'.l{J :::: ~'.Z ~Lt~ ti 0) :::: <) l '-c Lt¥1Nj1f'.fl}l ~~'ft< , 
: . .:..t:;; J" 0 7 7 .A 3 ~*M:o) ~~R ~1i:tl ~ <J-~ 1b orC:'it f.t 1.; 't\, ;J<~JlJ± t.:. .J:: 0 iw ;.{.!,'~rt~~ 
rn \ 10~·:1.t~~m~jiMi x_ 1; '~'t.tl,.:. ~ ~titj,g Lt~., 1 t, 7/1,111 fc-c:7d~U~Ji~o)t~ 

.>/>, ;f<~fi'.J±~:l l·.O)i7'JJ±iJ'WJ:'J+l<J- ~.:. ~ Ct~!llit. '" 

J;J.J:.(n.:. ~ 1'.)\ ~:), ctJ{ll{QJ.t ~ / 1,1 tt~,~td~lfii!·J~J.t ~H L -n, .[> :!-: ~Hilli-c ~ o" 
it.:.., rif'WiJ.!;!l~ /7 :.:.--_)1.;,-c,'.=t, J.:~tt+*j~\t>.f'.'.,~itie~tl"HrttiL. +'.l!t.t~e~::tr 

L -c, ' 7 - t- ,-.,.... i:-tz";J;.J L _,__ 
V .~ - ~- c lffl=-1.t1[.' f'-u 

ft .t:;, -it 7 v ::; / :3 :<i' --1v ;)'<-it -- / ?1 / 7 ('.=t, I~ al-i®~B ~ f l:fl ~~ ~ ( 57 'ti JJ 'W, 297 4 

8· BB flJ fl7 {f 11 J-j 20 ~Htfil]") : = ;tJ l \ -oti:e, ~ '_k n't!i L -n \ Q 0 

a. f-Y f~i ~ ~ / !.I rf) Rln] <!))ti~ ~Hilli 

~9:H. m~~mm~.:.~f~ L, ~:bietlHrtti~~Jiill Lt.:..,, rlHrfliU)~i5*, ;J<~fiJ±t.:.iiif.t;.t_ ~>llZ:> 

·- J... ;h· 1."1<:.,,;.i L _,__ (.::E: 1 (l ) ~ ·-- (( ·~·IE~·C.' I~ ::ix; o 

DiHr.J 
t==---

0.204S n 

t ffl~]O)ai-$ l· .. £.~tte~ 

Di ~l•Jrn1J,1f~ 

H 

fJ 

s 

;f<~jj 

i~ (,$:if.) !t ~ 

ff:< I ~if~ J+l ifu\. ffi'. ( .:_ .t;) ( J 0 

+;tf}o) af ZJ: iJ I 5:RJ.~; n 
7J : :ft:-f*it-fO)t,c°}J~ 

t.:.. f:_' L, t O)fu!li!~*jl~l. flt: ff <fi:ffil~JO)~~fl' it t =3 [mmHJ 1-., 7c:" O){tf!. 0) <f;:},~ O).r~fj' it 

t=l. 5 ~mm H:J.J: (: -.) Q" ;t t~, ~''lf~O) [[ ';)'(.::_),~; C: t~f'.'..~/lj;l: ~ i" ~J.~:-;J- .[>., 

ll 2 5 it: 3 23 



~~~~ ii!Lfiffi$N~ ~,~ l~J J~ [mm] ;kJ!t [mm] 

:{OOm . if. !fl: ljl / /,! t~J!:(: 4.5 9.0 
1m ~f.117kttH~ 

450m' if. !fl: ljl / /,! t~J!:(: 4.5 9. o* 

RO r~Hmlk~:-HW soom:~ 'if. -IR l/ / .7 HZ~ 4. 5 9. o'I< 

JW ~Jlt 7)< t\'J' t'/li 
1m iCMtllkttH~ lOOOm 1 ~ff. .T: 

ljl / /,! t~J!:(: 6. :~ 12.0 
·;'#. ·'5E r~ M§ 9l!: lfil;J-:: ~JM' (7 7 / :/) 

$ ·~~ ftf( Xl1 J'f: *~:+fl!/ 

RO r~U@?)<~:+fl!i l 000m 1 if. !.¥, ljl / /,! t~J!:(: 9. 6 12.0 

$t~fifi~J1t7)<H'l't'lli Utf~) l/ / .7 HZ~ 9. 8 12.0 

f1*M§J5~ if~~l't! 
1 OOm . if. !fl: 

l//7~N~ 3.0 9.0 
P-Ji';j~ (flit~~) 

RO ·'!"• ~··, 1 ~,._~ ~i:<:M1V< .T o 
12 Om:~ 'if. -IR 

P-Jf.'.ii ~ HiTi~~) 
'7 / 7 t>..<J¥ 3.0 9.0 



(2) iiif.t;;q·l".t~Mrtti 

-ij· 7 v :'/ ~ :J / 7'-1v7f<-!J·--:/ '7 / IJ Lt, T4;:atfilii;IB TiJ q:i ;t~r:F (fi7 ~ ITm 29711 ~- OB 

.fn 57 fF 4 n 20 FHg ~n :-~.t:>v '-cftfr~g~~J;ill: L -n' 0, -{--o)ftJ!o)lfJfE:r~r:r 1,1 / :7 :~~ 

-.r Q itiH+:~·l~filli ~ J.;;, Tr.::.~·>" 

a. iJiJ..~ffi/~·HiIIi 

tt!!~: ~ J: ~ f?-ifrJ .:c-- .I / 1- c 8 i:: ~ J: ~ :b:.' '.rj:'. .:c-- .I / 1- ~ $ t±l L , 7c:- tL ~:.i ~ lt!li'X:<J­

Q :::. (: t: J.: V) $.1.dfl/~·1~filli ~ '_k;%i L f::_,, ~·J~filliif.)~:6' *· tlli~ t: J.: Q $..'..;f:f1J~c- - I / I- Lt 8 iR (:: 

J: ~ ii:'.rj:'. .:c-- .I / 1- J:: ~J 1J' ~ v':::. C. tJ~ t=_;, f2-f:f:1J L t.i: v'.: l: ~T«E~B L 1::. U<- 1 1 L 
L E ) 

m[kg] 

g i;)J)JO~r! 

H l.t.Mi Ifil /.i ' ~:) if) Ifi>l., ;t -c-(!) ~EP-lfil 

L ili~ifrJ 3Z -~jp ~-> t.&~ i; 1L' i -co> lffi/f.i~ 
H 

ttl!;~·~:: .J: 0 ¥i.ff1J .:i: -- ;< / 1- : MI [l\ . 111] =111 x g x C11 x H 

8 iR:: J.: !J 1,(;:t~c-- / / I- : MJf\ •ml =mX g XI. 

ll 2 5 it: 3 25 



mw.t-1'.f* ~HilliifB{ll: 
~f1illi Jk'f 

~H-lfiit ~t-8100: ~{ll 
J_!il§I ±tB~i!J 

SPT ·.~Alf< ?1 / 'J ---t~f~ !ji.L~~IJ 0. :{6 i). 8 x 102 2. 9X 10; kN·m 

35m:<~~ *f~ f8(f1J 0.36 l. 8X !ff~ /1. 2 x 1 o:'. kN·m 

J~i~IW 40m 1 it= :!ff ---t~f~ !ji.L~~IJ 0. :{6 2. :~ x 102 5. 4X 102 kN·m 

f-JUg-:57 / 7 42m:i~W.: *f* ~~f:f:IJ 0.36 2. ox 10~ 5. 5X 10~ kN·m 

1 I om:~ ii= !t ---t~f~ !ji.L~~IJ 0. :{6 i). 8 x 102 2. 9X 10; kN·m 

RO 9l!:J!TI;)< ~~I / 7 *f* ~~f:f:IJ 0.36 3. 8X 10~ 2. 9X 10:; kN·m 

:mom·i :f{. .m +:f~ $..tdf1J 0.36 1'. 9 x lOl 1.2X10 1 kN·m 
RO ~Jill;)-<. 

~~f:f:IJ 450m:i ~ .W.: *f* 0.36 7. 7 x lo:i 2. 3X 10 1 kN·m 
H'l't\!V 

lOOOmi '.ff__m +:f~ 2.5Xl0 1 7.7X10 1 $..tdf1J 0.36 kN·m 

RO 1l~7)<~i: ?' / ,Y 4,f* ¥i-ff1J 0.36 3. 8 x 102 2. 9X 10:' kN·m 

l 20m·1 :f{. _m: +:f~ $..tdf1J 0.36 l.·1XW< :{. 2X 10:' kN·m 

500m'1 '.tf. ~, 4,f* ¥i-ff1J 0.36 1.1Xl0 1 2. 6X 10 1 kN·m 
RO 7~ *:1~ ;J< 1 ooom:l it=-¥: 

---t~f~ !ji.L~if!J 2. 4X 10 1 7. 6X 10 1 0. 36 kN·m 
H'H\!V (77/-:/) 

1 ooom:i ~ W.: ---t~f~ !ji.L~if!J 0. 36 2. 4x10 1 7. 4X 10 1 kN·m 

OSttJ *f~ f81frj 0. 36 2.sx10 1 7.6Xl0 1 kN·m 
lOOOm:;~~ 

*f* ~~ifrj 0. 36 2. 4 x 10 1 7.6Xl0 1 kN·m 
j. ¥?< fifi; 1l1 Jff: * (7 7 //) 

tfr+® lOOOmi '.ff__m *f* ~~ifrj 0. 36 2.4Xl0 1 7.4Xl0 1 kN·m 

(i$;.1.~) ---t~f~ !ji.L~if!J 0. 36 2. ;)X 10 1 7. 6X 10 1 kN·m 

11* M§ ;J<. ~ 9 / -7 *f* ~~f:f:IJ 0.36 2.1x10~ 5.4Xl0~ kN·m 

~W?7t< )/ / IJ +:f~ $..tdf1J 0.36 2. 1x10:~ 5_,1x10:'. kN·m 

i~U& xlH'f:lk. IJ / 7 4,f* ¥i-ff1J 0.36 2. 1x102 5. 4X 10~ kN·m 

~ 3€ .in 9"'=' m-P:M 1' !t', ~:iffi {!f; r.<:~~n · 7 J 1=1 +:f~ $..tdf1J 0.36 2 .. 1x10 1 7.6X10 1 kN·m 

i~HfH* ?1 / 'J ---t~f~ !ji.L~~IJ 0. :{6 2. 1x102 5. 4x102 kN·m 

'i''l ''''} .. ·~~-'-M" ~i:<: Mn ~ ~f:~ .r "' *f~ f8(f1J 0.36 l. 1x10:; 2. 3X 10:' kN·m 

ll 2 5 it: 3 26 



:Wft ~ LtirX:-:J- 0 .: ~ :~ ,J: ~) • !/ / -7 U)~:-r ;f(~~Eff.!H-¥ t-:--_) v '-( ~Hrtti ~~Jilli l t~" ~·fqrlfiO) 

~,t_w:. ~~t~iB!JJ:= ,t .[) tt!!ittH=~·J- L -c 3e1+_-.r 01.~~tJ'1Htatrwn~ct VJ t) + 2' <. t~n§ 

i0~*1EN'~tt0.: ~ ~fifrr~~- lt~ (}.<- l 2 )o 

mtff~~ ~·1~ftffi #lHll: 
~-¥1rlli 

Jit:l:Hi ~tWfi fi1.1ll: 
tfUJ 

.~~r.t }) 246 360 )fPa 

I 
WMU 

l¥J11\ 0. fifi 1 -
1mmf*171<.~H\!\i 

t~ik*1J; r~ 
RO i'~'iff ;k~,...t,u; 91* 1,·..:"rl .To 335 525 )fPa 

~7CiCUfttmf*17J<.~i't\!\i 
(7f< 'I~ )JrPJ) 

t~ifi: ;J~ I J; [~ 
91* 306 525 )fPa 

(f.li ill h" liiJ) 
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b) .flifiifjffl~ ~ft ( 8 wJJ~fflifi:i' ~"l~: L t~tJJ; -n' f&: l*Jr -J- Q 11J ~E: tt. ;0> ;b Q 

·ci') 0)~:+7.K1'iH(n~!aBt ~fm~p.-~- -I" 
;)\, .::. (J) ~-- I, Ii: r,J,j 71< rf.f: J\ 
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(2)-1. 2. H~~fti: 
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(4) tll! fl!T;J< f! ~.NiIT<J- ~.tfu~O)tlf(rfli 
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1. 2. 10. *' ./ 7" 
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l. 2. 11. ~2~~ 

( 1 > flttm·J~Jt~Hilli 

a. ~2~ (illtWD 
1:+·1,:1,. ~nm-:t!;: -~" .,., < 
1"J '1'·f ulf. ;rJ II /J \ I J: > 

·~ t:.., ~c~O)_l~f±f.~dPG~~H . ~~.li:J$lm(-:;l.i!i-'"5~,j;).~~rl'Jifi1ii i,r~ Jjf[ li::o rlHrffiO)~;i5 

W:. M:r9iii!fflJI1Jl~iiiiJX.. ~)*l.[>.:::. t: ~M~j,e, Lt: (~ 1 6 ) " 

PDo 
t=---

2S 17+ 0.8P 

t 1!fO:>at'WJ:.£,!t,gf.tJ1i ~ 
Do ~O)?-'H~ 
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~·1~{jffi~$ Q~ t-tW 
~rai~m :lft~f~Jt::I &:.~~)$ ~)$ 

Sch. 
ITfJ [~Pa] tlii.J,t [°CJ [mm] [mm] 

i!!ic1fCi) lOOA 
STPG370 

80 l. 37 66 0.84 8.6 
STPT370 

i!!ic1r@ 200A 
STPG370 

80 l. 37 66 l. 6 12. 7 
STPT370 

i!!ic~C-l) 50A 40 SCS316L l. 37 66 0. 39 3.9 

~c1r® 80A /10 SCS316L 1. 37 66 0. 57 5. 5 

l!i~'F.'G?) 50A 20S SlS{l6L 0. :{ 50 0. 14 :~. 5 

~c1r® 80A 20S SCS316L 0. 3 50 0. 21 /1. 0 

l!i~ 'F,'('?) IOOA 20S SLS:{J6L 0. :{ 50 0.26 4.0 

i!!ic1r@ 150A 20S Sl'S316L 0. 3 50 0. 38 5.0 

l!i~'F.'@ 200A 20S SlS{l6L 0. :{ 50 0. 50 6. 5 

~c1r® 50A 80 
STPG370 

1. 37 66 0. ,15 - r.:: t>. ,) 
STPB70 

~c1r® 80A 
STPG370 

80 1. 37 66 0.66 7.6 
STPB70 

~c1r@ 150!\ 
STPG370 

80 1. 37 66 l. 3 11. 0 
STPB70 

~c1r@ 25A 80 STPG370 0. 5 66 0. 10 /1. 5 

~~*@ 50i\ 80 STPG370 0. 5 66 0. 17 5. 5 

~~*@ 80i\ 80 STPG370 0. 5 66 o. z,1 7.6 

~~*@ 100;\ 80 STPG370 0. 5 66 0. 31 8. 6 

l!i~'F.'@ 50A 40 SLS:{J6L 0.97 66 0.28 :{. 9 

l!i~'F.'@ 80A 40 SLS:{J6L 0.97 66 0.40 5. 5 

l!i~'F.'@ 50A 40 SLS:{J6L 1.:n 66 0.64 :{. 9 

i!!ic~® 80A 40 SCS316L l. 37 66 0.94 5. 5 

ll25i~331 
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2. 1~.m ?i'.r-t ~ '/ 1,, 1J& ~mf~H!f tt!i~'L& tJ"!il :,i, 7 ;/ ::1rl'.ii:nlli~1 
2. l. :¥;;;$::/J~t 

2. 1. 1. tfi\:il!•J:9tJi~·1~filliif)~~)JJil· 
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2. 1. 2. ii-tmtHlfrflio);¥;;;$:./J~t 
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(2) mHiHl-:~·l~{illi 

a. ffrlf:1j tll {rtti 
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< L ) 
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H 

g 

H 
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C11 : ?J<. 'l.i.)jf1:ilt.2'.~t~Ji'. 

.tili iH= ,t Q i!iJ..~ffil~E - ) / I- : MI r f\ • ml =m x g x C11 x II 

tJ !Ji( . .:. J:: 0 :b::':<l:: .:c~- /. / 1- : MJ.t\ • m] =m x g x L 

b. m·iPMlfrtti 

tt!! it U# 0) 71' 'V· ffl 1$:: = ,t .[) 'J /' VJ fJ C: t?Hlli rm if.)~ j~ 1J ~ .tt ~ -r Q = C: t = J~ VJ , y{t gl)J ~·1~ 

frtti t,r ~Jilli Lt:, tlffrlfio)*~*· tt!!mtt:'fu) 1J<.IJZ.Wi' !li 1.:. .:1: 0 ,i-"' IJ J 1 ('.=tMJlJ! rm o)f't~J 1 J:: ~> ,1, 

~ i,, \:. c 1j\~), mmJJ Lt.i:v \:::. ~ ~M~~,g Lt.:. <~ 1 n" 
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~$4;~ ~f {iffj ff~fll tHilliirt i:::i 
if-~'/ -7 .:A fif:f1J 

.11 Jv/\- r-
;$:{1i: 

HHIJJ 
-~ y t) j., 9& ,$f )~ ffit +frfjlj 

IY.k.ifJ~ *f* mmJJ 

fifflj 
~.:n= t / '71\ 

IJ& ff~~ ffit IJ& ~ j;~ 
~{4= 

iH~JJ 

-'t·/\1 Jv:i:\:jl!J~~ 
td~J 

!IT .~~{¥ 

c1Qk$-1~ 11m rff~1 

.:c- /'1 ;vJ.!;!l.A 1- o 

/~rr; 1.,r4<L~~: +r.M 

(7 1 Jv~I 1 f:R 
"'' ¥f4: 

IQk~J* I J~&U'~ rff~1 
ti) 

2. 2. 2. f<,!! J+l /jf-t' / r) .L-.. O)_k ;,;: !J'J - tt:j:(,* 1;t }jfff g;t 

c 1 ) tflt irr·J:9t1t~·1~filli 

7k-¥•lt $tl:Hl if~il fli1!l 
0.30 l. 4 x 10" 2. 9X 10~ kl\·m 

0.30 o.:m 0. ,10 -

0.36 8. 2 x 101 I. 2 x 102 kl\· m 

0.36 o. :rn 0.52 -

0. :~6 I. 9 XI o:! 
4. 2 x 10~ kl\·m 

0.60 3. 1x10'° 

0. :~6 o.~o 
0. 52 -

0.52 0.52 

0. :{6 i). 1x10 I. 0 XI 02 k\·m 

0. :{6 o.:m 0.40 -

0.36 8. 8X 10 I. 9 x 102 k\·m 

0. :{6 o.:m 0.40 -

HN~iEllJ1~t\f.i:<, g;tal- • ~~Jtm.t~1.:..t:;iJ-0 .'l 7 .A 3 t.&~o)~:R~i~JE<J-0 t)orc 

rim~~ LJ:_, it.:., IY.k.tif%O)l::~tttmiJ'~:.i&'.,~~~~tl·Mrlfi L+:J}/.i:itl~~i'.r L,-(l;\0-:: 

C: i: ~ttr:e, L t., 

~:;, I·. 0)-= c iJ \ ~_)' O)_k ;,;:!YJ ! t ~f::'.· ~ t.i: t;t;)~~!!L[(r ~ i:f <J-~ ~ tl'Hrtti Lt.:., 

t_i: ;t.:> r6i·~1-H't~ff W ( 7 1-/ 1) :<J ,t lf rSi·~1-tli§W~ ( '7 1 7 2) n '-;fh t> 11H~~f4>:1t ~) 

:.:.~·:J-0tlffrttil~.t -11 2.16 n~tl'·t·l1i1~d*J5~-WAo/.J1l!:JllUiW:~Jk&U~jillJiill~JtJ :.:.~·L'.·:J-" 

(2) iiif.t;;q·l1:~Mrtti 

a. iJiJ..~ffil ~·Hilli 

tt!!~:.::. J: 0 f?-ffrJ .:c- -- .I / 1- c 8 i::.::. J: 0 :b:.' '.rj:'. .:c- -- .I / 1- ~ $ t±l L , -7C tL (J t,r lt!li'X:<J-

6:. :!-: t: J~ •) $.1.dfl/~·l~filli~n ~) t::_" ts::J:J, t ~ i/ J..l!&~~ii:l!&~f'f\=IJ::C~'li:f.~*~rt .[>IF 

:;; 7 .7,.-JJ;i,,/<-- r- ~8-b-tt-ci:i>.k;gf% 32 t%~~¥.'H-b~'./ 'l ::1-fJJv/'--1- 16 .,ij;-co)~·lifrtti, 

~ = -t ~ r7 J,, I!&~~ i': I!&~ f'~ Jk lf rBi ·~H't ~t~ fEa 1~1U...: ~'.Zf!lij I!&~ rrHJ:-t hi' +.~#:~1-.r Q %!:& 

~ 8-b-tt-ci:i>.k.tit% lo t%c*t' 2 t' (-*~u -c~·lifrftit,r~Jiill Lt::., it.:., .:c/'11V:i:\:9l!:l!TI 

11 2 5 it: 3 36 
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il!c.{ 2' it-cl;\ .[if~~)' 1-\:W:if.)~'l~{iffi~i;!i,W: ~~-} (~ 1 8) c 

ft .t:; 1:-:rl".t~W*M: c->' 17' i ) .;.:> J: U:1:-:,tt1ft?ff ## c ?' 172) <~''ti.vb im5rrdifi:H~) 

::::oo-r.o~·j~{illilJ: -II 2. Hi M:tt-M4.i~(4:1~*~~Jl!:f}i!n't!i~hZZJOO~nfli~J ::::~c:-ro 

< L ) 

m[kg] 
er 
e 

H 

Ifi:tJJJnj~Ji 

tliFiH rtri t;' ~) (}> ~A .. '.~ -r: rJ) hll i~W. 

L !li:Ld11JX:.i,';t/.i' ~J#&~~Ifi:,L' ;t -c(!)~EP-lfil 

C11 : 7)<. 'f)f~~1atil!i 

H 

tlli ~:::: J: Q iJiJ..;{flj ~c-- ) / }- : MI r f\ • ml =m x g x cl I x II 

tJ j.:( . .:.J:: 0:b;:':<l::.:c~- /-/I- : MJ.t\ • m]=mXgXL 
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b. m·iPMlfrtti 

t ~ r,, J,, 1J& ~ :Jk ii: 11& ~ m, .:c /" 1 1v r.t Jl!JM! :Jk ii: 11& ~ t~, -1J · 7, r:- v /ft!! rtr fr: :Jk ii: 1J& ~ 

t%, rii'1·l1:~~t.~~llfti~~)tfiiiJ,f~~iE~.r\m~~fttP)ki;:t%, .:cr'--11vJ.W.A r- o /-f· ~71~1lfti~~ttt 

7 11v~ • IJ&~:r.n::=/")l'-CU:, If, ;,1//:,i,j;1v/'- I-~ i'hb-ttt(B:;tU#0)7t<. 'lrffl'$.::: J~ .o 
i- ,--.:: ~> J J c t~.tili rm o) J'f.~ J J ~ LtirY:<J- 0 :. l: t-::. .J:: ~ , ~-H~JJ tlffrtti ~ ~ Jifff l t~" ~Hrtti o) *~ *. 
ttBA LI# o) * 'f m iR (::: ,t .o -.r /' VJ tnH?Ztt!! rm if.) ~P,-'~ 1J J~ VJ + 2' "':. e: 1j' ~), 1-it JJJ L ts: i.. ' 

:. l: t,r T«E ~B l 1::. U< - 1 8 L f.t ~:;, 1!<.-¥ ~Dr ~ o. 60 5: -c tJ:t * l t~ tlff rtti-c I ~.t. tfu ~ tt:f 
if) 7)<. 'f filf1pJ::. J~ o -.) '' ~') 1J ~~~'J: (i:iifi O)@P,-°~fLt ~) ::k ~ < ft V) , ritw)J-;) o ~:;1;'.W: C: ts: /-d~ 
:. l: n\ ~~, '.ijl/j~<J--< ~) .W:O)tlffrlfi ~ ~Jjfff l f~" 

ffi = -t ~ r'.7 J,, iJ& ~ ~ i': iJ& ~ t{I: Jk ZJ rBi ·~4. ~~ ~ tH!G: I~ L: ~ {Rij iJ& ~ t{I::::: /") l '-c Lt , ~ ~ If, 

J v I- : ~ -c li'.II :d:: l -c l; \ 0 ::. c n \ t~ :¥; ~ IG Iv I- (-'.'..fl=' }fi <J- 0 -tt Iv ltJT w Ii ~ ~r ~it Iv filT w Ii ~ 
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rim~~. l t~ <N.- I 8) o 
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g : iR 1J 1JI I JfilJt 

u t.&#M:~J,f;f~O)Yf~f!f,~ 

n t~W(bf~ VJ crn~ / 1J-;f, iv 1-- ~W.i 

<tJ s1 : ~JJtJJw i;(-::.xt'J- 01.~ii•xf!f,~ 

~: 7~~-;f-4}--~~~~~~mi~ 
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c. cJ- r< ~ lJ.j·f;{rtti 

-r,-uJ.m:1<t, l!&.?R'rn:e:~~:;~ A.1J1v/'- ~(n~'J:ii:1*:=~-J-•rQ~fJ!t1£f1'r:.m:c L-c, tlli 
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t ~ 7 _L,1~~:}!;'.~: '.L~ff1J 
o. :rn 
0.60 

7. 9X 10:1 

l.8Xl01 k\l·m 
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(IJ& .fi'tfi 32 :1-?f & (f 

*' 171~111~1,' -~ 16 ~) 
o. :rn 0. 36 

~~!a!J 0.40 -
0.60 0.60 

0.36 5. l x 10 
ili1.~ff1J I. 0 x 10~ k\I • m 

~-/"-11vrt:mf!t=L}~~= 0.60 8. i)X 10 

(~&.fi'f:fr 1 t:p;) 0.36 0.36 
mi!J 0. ,10 
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.:C-/<-{ ;[,J_t;!.! A. 1- o /-f· r/ 0.36 8. 8 x 10 
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1 l{!i])Z U~i~) 
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0. 60 0. 60 

0.36 9. 6 x 10 
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mg1JJ o. :rn <O 

h) 77 k\I ( ,~-,l-- 1- ·tt lvl!IT) 0.60 8 
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rSi ·1·4: ff~·~ t~ fifi [;;]'< .b i121Jtli '.L~ff1J 4. :~x 10 1 k\l·m 
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~~~ft ff{jffiJ'.f! i:::i 7k-¥it1t ~1±\fl tf~il !¥f1'.r: 
• -t" / r) .L-.. O)_k i;: ~ft[ 

• ~E/'11t.-r.\~P:J!~~l!&.~rn 
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2. 2. 3. I~ 7- 7 ~'/ -::/-U#fi*nfli~!,1: 

(l) t~i~~~t!.t~Hrtti 

7..7 :1-/ttH~::::----;i,,,-c, ~'J:at·tt~1J:.mt!t=~r1l1l, t~1'j:l:~·1~1illii<knfult.: <~ 2 o)" 
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0.204S 11 
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.f-.1~4rnH'fi. ~I ~/.L~ fJfMPal 
17 : ft:-f.t~-f:O)~j]$ 

t.: t:_ L , t <I> fiR. IJ hn # ~111.], f!lft1Erliiilif) t:: ft Lt t. =:Hmm Hi J:., -t (f)fi!! rn1Em\ <I> :1:Jii ft Lt 

t=l. 5 ~mm] 0 I-.~ <J- 0o if:..., Nf-fO)k{j}~-'.'..J;t C 1::&:'.·~!$ ~ 7,r~.@:<J- 0, 

1lff~~ iif fiffi $1'i: ~,~fJ:JJ~[mm] ~J~[mm] 

,/, 7 ::; /~.TM' I fl1 fnj IJ;!l ct;ttt ~) !/ / 7 ~NJ$ 3.0 25.0 
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(2) mHiHl-:~·l~{illi 

a. ;ij;~ 1K Jv I- O) ~!itf.t ~ffrtti 

itit~aHHIHJif!jH~ ~f:\1!1 L -c~·1~1illi ~n ;_d:.k:t.W:, Kli~* IV I- rf)·J~!i'.n>~f!k 2' :#'l .[>:. 

~ f,rfif!l~B Li:: (}.<- 2 1 L 

m t~w~.m: 

g iti.:)JJm~!.t 
m[kg] H 

L -¥;~/Jf ;v 1- rn~U);j<lfl.J71l1J~P.MW 

L1 ~A.-C: ~~*Jv I- n11if)7f< 'lr)JfP1Ji!ll/1iW. 
H n 1 gli)#)JO)fJ:'J+l<J-~-¥;~,~-;v 1-0)~'Hrtti*~ 

n Kli~* iv I-(!),+:~ 
Ah -¥;~/Jf ;v 1- 0)4!t!J1£1Trtrifti 

C11 7)<. 'f)jrPJ~1at~!?i 

Cv f.GfD.J71l1J~\tal-~JJr 

L 

;ij;~;K1v I- O)ij[ i]ftr,t }J : uh= Fh 
nf' x Ah 

tt ·t1:-I-" I J-} r·t.i.: r7" -h . _ m x g x CH ;;<;>;~ 1J'/J; 'CJ)-t!: vl'f;i111L'/J . ~ h =----
n x A" 

m~~1ef1' ~!¥ frttililHll: ~!J!frfliJJi ~ 1.klfl.~fl[ iJt:l:Ht« ~lf?gii.« fj;j.fll: 

0. ~6 l l 
51~N 439 \1Pa 

A 7 '/ /~:-J=~ ~~*Jv ,, 
0. 94 131 

0. ~6 ,12 
1:!-/vl~:IT 337 \1Pa 

0.94 122 
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2. 2. 4. i!!icY¥ 

c 1 ) tt4irr•J:~vt~·1~filli 

a. i!!icY (il:tJi11V 

~;;t;j;;}~1Ell.R~1~\ts: <, ~'J:at • fi!~mt.g.(.::.;f3tt 0 ~ 7 7, 3 ,j:t~.$rn~::.Ki:-¥~Yr:-.J-6 ti rn-c 
ltf>l\..}, .. ,•,1-,.1' 1 --l'·lf~~7'·~·t\ -fo"...:.t:.f.,£r11·'J,~·,1-,.!' I\ ·~;j;-,J..1:.-""'l-w.~-}·'t.i - 1.-7'' r-:: ,i: v /J' , l41'1 ;{_ v ' u'\ ~?'! .,,, <!:.' iT" , 'H .ti. ,i: .~ ·~ -;. ?~·1·1 ;{_ v , LT: ·1~ -11\. JIB , ~ / ~ 1n 7J\ . .i: v ' ~ '-- <!:.' 

M~jftn_. t~" 1;£: '.> -c, ~~* u:~~·~ts:tt4fil~~Jt i' .fr-;J-o t: ~Hilli L. t~" 

it~. i!!ic Yo) J.: ~tt tm tJ\ ~~ ~\:.'. ai- • m ~Jt mm r.:. ~..-J ~ .f:J.:D~ tl·Hfti t,r ~Jilli: L 1::" tlHrtti o) ~i5 

W:, t&r9i1±:.ffiJI1J::::iiJ*- t)~'l.[> .:-. :!-: ~M~j,g Lt~ <~ 2 2)" 

~·ll{iffi~ff 

~cYCD 

~~*@ 

j!!i2y@ 

~~*@) 

j!!i2y@ 

~~*@ 

i!!ic~v) 

~~*(§) 

i!!ic~GD 

l!i~'F.'@ 

PDo 
t=----

2S n +O.SP 

Q~ Sch. HW 

50A 20S Sl.1S316L 

80i\ 20S SUS:{ 161. 

50A 20S SUS316L 

80i\ 20S SUS:{ 161. 

50A 40 SUS316L 

80i\ ·10 S!LS3161. 

80A 40 SUS329J41. 

100;\ ·10 SUS:{29.J:11. 

125A 40 SUS329J41. 

IOOA 40 SUS3161. 

b. rrritJ+'.11'-- 7- C#.rnE~) 

t yU)H~ f-_.z.~t.~~~ 

Do 1fO)J1-f$ 
p ffl( 1\iJ f~JH J±) J l M Pa J 

~rS'if±:Jfltlffi.Jt(:::;tJtt Q 

t;tl;j.O)~l~i:JI gftf.t}JLMPaJ 

I/ : :F.t~*l~~*rf)~7J+ 

•J'alf~Jfl :@:J'alf~Jfl ~.~~~ 

[EjJ [MPa] ~lffi.J.t [°C] [mm] 

0. 3 50 0.09 

0. '.{ fiO 0. 1 :{ 

0.98 50 0. 27 

0.98 fiO 0. ·10 

0.98 50 0. 27 

0.98 fiO 0. ·10 

0. 98 50 0.40 

0.98 fiO 0. fl 1 

0.98 50 0.63 

0.98 50 0. 51 

~)!t [nun] 

3. 5 

:1, 0 

3. 3 

:1, 0 

3. 9 

n. n 

- -0. ;) 

6. 0 

6. 6 

6. 0 

KQ: d J· • ~ ~)t m. t?r 1 ·_ o) 7 7 .A 3 mt.~:= ~-hi 0 tJtd~:.1r-11:~1 ~ -J-~ t-t n-c r:u ,t v \ ~~ >, * ~u1> 
ilia&, J+: tJ ~ ~@: L -c 11~ ~~Ii: Lt·. J.:. -c i~1bt v 'til\~~ ~ ~ 1 J' v '. lAiri :Z. v \ i.'T tiW~~] 

:= ~1;tt.i>t,t v' = <1~ {i:'ft!IT~B..,J- 6" i/t'? -c, iffi.JIT.*- ;.q:.t, ~Q'..~l.dt'Ji€~!'.P.Ji ~if L -c v \ 9 

J:J I·_ 
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7?f;;Hf'if'I- - 3 l.l1J7?f;; - 1 

'
1! ~~ ?' / :7 ('.=ttt!!Lf-l t-=.J:U;t ~ tl, !/ / 7 Ntl~ :-=-r~1¥~£.tH1H'.ll ;J< ~f.*:if ·:J- 0 ti u)-c Ji) IJ , g;i: 

{@fcW (: L -c Ltitit B I/ 7 7, ::::+ti~<)~>:. (: !'.)\ ~), tt!!cf:J:fl'lfii!~O) itit B !,! 7 ?- ::::~>K 2' 

tt0;J<lfl..tili~)J Kh=O. 3 :_:_~ti-0i'i¥A1W(~i·:_:_J: ~), ~cO)iiif.t;;qic':~J:'.ti,rtl'Vfrtti<J-0, 

1 t-_, ~ii¥< 7 /I/ IJ rSii i~!trfiJW?7f< i'Uf!1=-t 6 t> rn-c &:> ~>:. :!-: /J\ ~), Ji-, 7': ~ ts:tt!!A 
i6\Jt:t t_,,-c ti!// :7 i6\ftH~ L-tn '.:. c ~ft!TI~~,J- 0 t~'c/), ~~~lfrtti ~ L -c ~~t1J!.;;qjJJ Ss 

(Ss-1 >t< 'l~~::kt.rllJfilJt :1fl0Ga I, fR1~(i&*JJllJfil!t 300Ca I], Ss-2 [71' 'f~*JJllJfilJt 600Ga 1, 

j'jfoJikJJa~[.(t 400GaL, Ss-3 L;J<lfl-Af J)JD~[.(t 450Ga 1, f.GiO:Af J.-)JD~[.(t 300Ga lJ 0) 3 

i!Ji) t= ,t Q tt!!ifJ.~;~~I?ttr:= /) l \-c ti HH.t-c.ktt!i L' -:c· (f)ffij.fif'tz-f>~4: {r~·l~filii-;j ~).:. (: C: -.,... 

2. l,J / .7 U)mf ~ 

'7/IJ<!)IJ.,Jt¥:U: 1>:~,200mm, 71--JT~'fri.:IJ ¢3,222rnmXW13,fi08rnrn ('.ff._T:lOOml), ~;;t~U: 

SS400, ~~1'.=t 9mm -ch IJ, l*JY'l-rtri c ti:-=- FRP ~~t-=-J: 0 -o.t~rr~lfil~ i.l. -n '0 (l*Jrtri 1. Omm, 

:91--rm 2. Omm) u -11 / IJ ,-1>.: fi rntfj);g:L [gj ~ [gj 1 (.::_, -11 / IJ 0) ~~ [;:[g] i' [gj 2 : ::: ;;'f--} " t.d"J, 

l,J / .7 /~.t}(jitf!!~~P.if\HIJ t_,,-c ~ti!iHitf::W u-=.~;tltt L' ~±t-=.J: 0 -c 2. 3m O)±fB( I) ~f,rfifllf* 
•)6, 
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3. iiif.t~ B -7 7 .7, 1.::. kt'J- Z> iiiTt~ii ~ttrl'Hrtti 

~- I. ~·J~{illi ~JrlTI 

iiiJf;;q B -7 7 .7, 1.::. kt<J- Z> !/ / '7 O) ii-t~?i' ~-11 ~Mrtti-f JI~~ [>.;(I - 3 : .::. ,1 ~·:J-o 

1lt ~;!f fi1f ~~ 

,. 
r;'t-~+-1\·--Mtr rfl >i'•L'·Pi- -··I 

= !~ JL; ij~A~.ti" r~ ~* 1!~~:1'-f.ir 

,. 
1:11!~ ut r.G * ~4+JT 

·_ r.?( !Cn~ o~ 1'i" 11~~* 1~~r-1:JI-

•• 
iiif.t~:b:.'~·11~·1ifrtti 

tl.Y.frtti~~iul!: 
~ 

?1 ::..-- // (/)Mif",H~:ITITii cf)~ w ill l~'iH~ 7F- J J ilf t;: J: 9 ~q: '.if r.G 1J !~ 

fili (f -1:--- .J / 1- & 0'$!ll) J 1.::. kt'J- Z> 
JJg?I;;: 
""' j::::I_ 

. i!: !u l#Ji· J J (.::. ;t.j--<) 6 !~ft 

ll25i~3H 



3. 2. tlffrtti~{l:j: 

~o=r::::,£'.;.~tdt!!~!lt!fd.;~ ~ / IJ rf);j~JtW.i, tv.u:::: ~[~<) .[) wiR/JJ;J, Trn@ V) ~ -.r Oc 

~. 2. 1. '7 / IJ (n~;;t:l44~·~Hiit 

'J '/-7 o)f~J.1Ht:f't&Uttif'l·~o/Jtt1L[~1<- l :~,1~·:J-o 

3. 2. 2. tl!!.~O)~o/JttU 

'7 / IJ ;tt Ii: i ') T -~ 0) Wt {f if) IF - 1J / I/~:;:· - -7 r.::. l!l/:5 l , -cr.k: Jt l t.:.Mtfr JfH~~ fi'4hX. i" 

.}<- 2 :~/Jd-o i f.:.;K~- ~ / :7'.fl[ftt~[·;<I- 4 :~,J~·:J-o ' 11 ~~~~itt11Litt-C:'OH1!!~+~JJX:/~.t. J< 
~ t=~~li:tffif~~ ~~flt.f.~ L, -t· if) T{1'r:U:'~[fiTJ~ n #f>~ (ii::J;-¥'f, iJt.'.~#f>. lI.~#[)), ·@·[lit)~ 

T2t1Sji, mfiW·J~Tl tf~jil:f.t~. Wf.1i~:¥;~rtri CtmlitiJ~ (b~)) :~-r~0, 

ffii·t ~ H IJ 7 A (.::. :M-;J- .[) JiinJT-C' ffl !,. \ Q t~ ~Yii~·~4. fiR: i" W: a t= ~-.) c 

tl!!. ]'';1<111:17-t, U'c*~- ~ / :7'·7~'~-'J 0)fLP'J;J<.fli:~$~:~ 0. P. +6. 77m (mfiW·J~ T3 tlSN!l/P9) 

C ~!,l:Jt l -c JJ V) , ),!' /I/,,{>: 14::::: ftJ! T7KJI/J {"µffl l f_h !,. \u 

~. 2. :t wiR 

a) R;~:tw!ti.: 

b) ~1'.H ffl tlliitfJ 

~1tal·J-Htlli~}J(7-t1J<.ljZ.tlJ!.~)J Kh=O. 3 U)J:f.~~J,i:-:J-0" 

Hfl· 
iii111:{.'{i:f.li Ii: .W: -\" / 1J· 1,r; ~x 

(k\/m') (kN/mm~) 

),!'/I/ 

SS400 77 200 

t=9mm 
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fl ii: !1H« iji 35. 77 

'@[iii]~ T:{ ltfi~ {Ji];*t 2fl. ~2 

'@liiil~ n ltfi~ rJ~~ifr> 7. 09 

',.;•;[iii] Id T:~ J:ffiJe:i li.Jdtm 2. ;{;{ 

',.;•;[iii] Id T:~ J:ffiJe:i rJeRtm -7. 38 

',.;•;[iii] Id T:~ J:ffiJe:i :WV.~- -1 l. 06 

~ llUJN!l/ r3 rm~ ~Jtrtrm -13. 21 

~ liiiJN!l/ r2 rm~ -37. 13 

~ llUJ~ r l rm~ -143.08 

',\::~llUJ~ (b N!ll) -185. 23 

ll 2 5 i~ 3 ·19 
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3. 3. rr¥fi1 FEM frWtJi· 

3. 3. i. ~Of .=f.¥1: 

Wf.VT-+7t(7-t, ·.v( Jl;{:f~!f~~Mtfl!Hfr ~ J+/v \0,, fl!Hfr-cl:.J:J)<lJZ.tfu~)J Kh=O. 3 ~f'FJ-H ~it 

3. 3. 2 .. ~nrr~c--r iv 
'J /7 o)Wf.Vi·.:c-7~'1v~l:xl- 5 r-:,J~'i-, Wf.Vi·.:c-7"·;i,,-c1:.i:, l//-7 ~k7iJlH~o)MRH'£~ (~ 

!Jl:L$)' ttM!'iii- 'lrffii!).g;t-:::~c--r 1Vft. Lt--_, '7 /I,! U: 2 ~t.hl \ L Lt:~ ~{rt~'/ ~ (: L -c~~ii: 

'J- 0 t:.. Y:i , .:c- 7~· / vc I :.J: 3 ~ ~ .tt -< -oiC. ttt L -c v \ 0 o 

~c-7·1vO)l\JiJ!ixLt, JI\:Afl~Jii~Ji.i~f,!\trm (O.P.-196m) "1-ccL, ~w;~ 180m ~Lt::." 7/ 

7 ~)tftt v-'<Jv J:: ~J I :{lz:l:.J:l-'.J.i ± l: L, ~)tfttHi!!ii O)~f!:f:t-: ff *)-tt-c, ±f.BUJ ~ ~ 2. Sm ~ L 

I 180111 

l~f-tf1-1tf..,1u!•m•~1::1::~,-'""-l-, 

I 

I 
I 

I 

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

,.,~~n~r.i•••a111tlt1111111111t111t11•••------• 
,..._.,"' .-.;;;;:. .. Jt IUJ I Il••UllflllllllllHHIHl•••·------­

JllUUl1 I I HI t 

JA ili1 : Lal 11: r,'l W-
WJJrtri : f.G fO. o -- 7 -- ( m- H:]: r.t ~ f/f 1'-tH) 

7J<. 'li-1.:i -7- (llli~Dtr.t*Hiftfff) 

ll25i~351 



3. 3. 3. iiilt~'.ii~tU.Y.frtti+r.t 

ffii·til-iz-+·-:J4:~·1~1i1li-c1J:, rttnr .& tJ"-11 lvltJr:= ---)1, ,-G·J~filli-i'fr -) t> rn ~ L, * 'l':tt!!;t:tJ Kh=O. 3 

~ J+/ I; '1::.iW·l¥J rE\I flJHfr t.:.-¥;--J!, 't.:.r.tsiu!!:n>. ~Mrtti~$ful[~j~JE<J-0:: l: ~ftiHg<J-0,, 
J~~JflJ.~~~fifi:Lt, rth :f:: ,t 6 ~·1~1i1li-c-1J:, -7 / IJ rn#f>+tt= ~1+-t 6 rth tf .:c-- /- / I-&.. cJ 

tlli}] t.:. J: 0 r,t)) rt c L' -tt /vltJT(.:. J: 0 tl·l~frtti-cl~.t. !/ / ::/ U) rrnt;t:.:. "5E~ ·:J- 0-tt lvl!ITr.t) J[.(t 

c -;) ~L, :: (/) ~ ~ :;!?j)~:-;J-Q lfJrrnifJ Lt, = 'f!x7C FEM fil~tfrf;. t) * iJ) ~:) t1t.:.1~·1:rni 1J (fitU#l~frrni 

} J + tlJ!.~Hi:!~)JitJTrtri) J) -c J.1) 0 o 

~-1~filli~~f11UJ, rtJJflri.:A. w 4:iMWi31t.lJ~~ (2002) : iMWi3t~~)j1'f. IJTJfil~tJl I -#.@~.ii, IV 

1-·rrn+~j:g~>QJ 1.:.~...-5 < ~r?ffr.tJ 1£.t l: ,J- 0, 

3. 3. 4. iiilt~'.ii~tttl·Vfrtti*~* 

rth :f:=~-i--.r Q !!~1t*t*~~ 4 r.::., -11 lvltJr::)(.J--r Q l!~~*"i!i.-W:~* 5 1:::~-;J-,, :: h ~) 

<l)*~*J: ~J, tt-lHf, -tt /vl!IT !:: 1b (.::., !!CTkJ+/r.tsfi.[iJ\rl.Y.frtti-¥;~ft rnt?ffr.t }JJ1[) ~+))'(.::. 

-i::-f'jJT /) -r ~, 7.., ~ .J.- .,i.~,;.a.,;.~i,-7'· :l: 7.., ~ .J.- .,.., C'- :>..I.!~~ i,, ::,..- .11 1 + ;,;,t~ R IJ =-7 .A. !;ti iU J..'' l:<f) .,;,t-m-.~11-1 · l-1 - "' ~ - __ ;J ~~·C: "'c ~ - __ ;J _J, ==lu?</ / cd.lllJ' ~ . 1 =I ',,,A lllJ' ~Ii: 

~ 
J!CT.1:!:J-H r.t~U rl.Y.frtti~~ft !Kl.1:l:J+/Etsft 

(\l/mm2) (N/mm~) /~·j~fillj~~fiR. 

1r/I /-'/ 2 l. 9 210 0. 10 

q:r ')-!: -7 / IJ 21. 7 210 0. 10 

ti?'/ :7 20. 7 210 0. 10 

~ 
~ ~ m r.t t-t int i.ffilli~1111fii'r '* ?Jtm r.t *Hit 

(>J/mm:) (N/mm:~) /iMrtti#.;~f~ 

J..i.?t/I/ 0.018 120 0. 000 I;) 

Lf-JJ}c.7'/7 0.019 120 0. 00016 

,fj ?t /I/ 0. 019 120 0. 000 1 ti 
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4. ~~tlli.~~JJ Ss (-'.'..kt<J-~ iliTt~'.ii~tttlffrtti 

'1. 1. ~·1~fiffi~Jr1n 

~~.tili~~JJ Ss 1-::. kt<J-,;;, I// 7 O)iii/.t~:b:.'~·11~·1ifrtti-fJll~ ~[>.;(I- 6 :.~,J~,J-" 

~~illi~!PJJ Ss 
n-~#WT~ 

( 7f< 'V· tlliiUJJ · fR1HJt!!iti!J) 

1• • 
tli!.~/.t~~~lf.tfr 

,~ U:'f r.t 1J Pi+VT 
=~n!JJi'.JZJ-ffl;.R*#il.~MVf -_ <X 7C ~~· ll1::R"fl~~*11=: ~~th 

(;J-<lJI • f,~itJ:[iiJ~#.1JU~) 

--
• 

rmt~?,'.z-fJ4:~¥filli ~Hilli!!i~iWl 
~ 

~1f.ij\ '.19:\[.(t !/ / 7 O)rrnttl!ITrffiO)j~Jk - . 
ff y 

ctiHf~--) / I, & tf~rh.f.l (:.~t-i· 9 
• -tJ-J !!fr'. ~ ,..-) ~ \ _,. 1 I / l - V I~ - '-..I. <J y -..j_ 

J!CT:k 

·tt Iv 11Jf .f.l t:. ~t-J. 9 !* 1lt 
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4. 2. 1. 'J / :7 0)1..tf-.l#.J·11:iu!( 

'7 / /J o->1.~ffl ~;;tt.t& rJ~·rtN~·~1·Hifi:U:~ 1 ::::;;'f- Lt~.® VJ -::· tVJ ~J , irit H 1J 7 :,i, := )(.J--r 

4. 2. 2. tlli,~O)~o/Jttfu!( 

~ntr m tlli~tfiFhx Lt~ 2 : = ;;'f- Lt~.® VJ -:" tVJ ~) , irit H 1J 7 7, : = M-r Q ~·1~1il!i-:" m ~ \ t~ ti 
0) (: ml c -c J;) 0 0 

~ ~ tlli :;t mJJ s s t .::. :M•J- .[> Jii~t.!T T ffl v ' o tlli ~!'ii ~·~4: fifl i: ~ 6 : ::: ;;'f--.r" 
tlli, 1-· ;J< {11: (7-t, u·c * ~- 9 / :7'. 7~-~- 'J 0) fl P9 ;J<. {lL ~ $ ~: ~ 0. P. +6. 77m ( m [iW·J ~ T3 tlSN!l/ P9) 

c ~1 ft L -c ;tJ VJ , ),!' / IJ ,,{>: 14: :::: tt!rf 7KJI IJ ft ffl L t_i: t. 'u 

'1. 2. :t wiR 

a) m-H:'fmfi; 

#iU#fi/fiRc L,,-c, ),l/lj 81$.:, l"-17t<JI, l:tI*VJfi/f1$.:, ~~11: l:JI~~L~<}o, 

b) tlli,~H:'fmf j; 

tlli~U#filflR ~ L -c, ~ ~tlli:;tmJJ Ss (Ss-1 "'Ss-:~ rn :~ i!Ji) t::: ,t Q t~itJ,~;~~nff :::: ,t VJ;;!< 

i 0w!ti.:~~.~·:J-0" 

ll25i~35'1 
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4. 3. t1J!~r.t~frWtH 

,1. 3. 1. .~Of .=f. ¥1: 

tl!!.~r.t ~f,WtH +i~I :.t, t.W}§~o/J l: tt!!~ u) iliJJ 11~tR 11~ w J+J ~ ~ @:-c ~ 0 ·. (j( Jt; iliJJ fi11r ~!f~* 

ii:~I?tff ~ Jfl l \ Q :: c ~ L, Jii~·t.!T-c'Lt7t< 'l~tlli'.;twJJ C: 1R1HJlli~J)J ~ frrJU# A1J•} .[>, 

'1. 3. 2 .. ~ntr~c--r iv 
'J /7 o).J:fu~r.tsflJHJi·.:c7~-,v~1x1- 1 t-=-/1~-:J-,, .tfu~r.tsflfHJi·.:c-::/1vC:-,7-t, ~1 /7 t,rr#i!: 

Jf~o)¥Mt~# (i#~#), ttMl'i~i- 'lrrm~#-C'~c--r 1Vft. L, '1Hillikt~m1ut=~::: J~ /_)-cttMl\~rn:1~ 

~;,EjlJr~·l-t~~@:LJ:." 'J /~/~.t 2 .¥;/.n'l(7-t 3 ¥.t,r-t:'.;; I-!:: l-ci!!icirt'J-0i::Y), .:c7~·1vc 

Lt :{ ~ .a.-tv. '~ -c~~~ L -n \ 6" 

.:c7~-1vO)i!fiJ-~(7-t, lfrl'.rn~Wf.1&¥.~rtri (0. P. -l96m) i-c c l. 1Jii;i ~ l80m C: l t:_,, l.J / 

.;; ~It~ v /< 1t.- J: •J J:.f 1'r: 1J:t~R l: ~ L, ~It ~at iilii o) ~f'I: ~:::ft b-1.:t-c, I: t& VJ Ji:r: ~ 2. firn e: L 

-n \ 0, .:c7°·1vo)WJJ7Jl:.t:r: .:t-1v ;\'~--11-~]!J;JiW, ~rtri (7-t~,1~'1-'.tJJiW !:: L, ¥.$t1J!~iji)J Ss- l, 

Ss-2, Ss-:{ <!) 3 ir.Ji ~ J,tJ-} 0" 

H!I/ 
jJ 
.:r: 

* Jv 

I 

180m 

lti'*;. "~ 
· ?PF-1+?9i·11rP1 im 
.--,---r--:~- ,.--,.......,.---~-~·r-·~~. 

.. . . .. - - - - - .. ---·-·--···--····-······-. - . - - ..... 

.............................. 
. . . ,. . . 

[[t #f>.fM'-Effl: ~ 
1::<1- 7 Wf.fJj-.:c7°·1v (¥.$tlJ!.~~JJ Ss tlffrtti) 

ll 2 5 i~ 3 56 



4. 3. 3. iiilt~'.ii~tU.Y.frtti+r.t 

ffii·til'tz-f':J4:~Hilli-c1J:, rttnf & ZJ·tt /vlll'Jr:::: /)v \-c~·l~fillii:-11 -) t) <f) ~ L, ~~tlliiOJJ Ss i" 

J+l i; \i::tlli~r.t~flJHfr t.:.~--31; \t.:.r.t~ftn>. tlHrtti:¥;$U~1~ ~,J- ~.: l: f,rfffjjg<J- ~" 

J~~JflJ.L~~fifi:Lt, rth :f:::: ,t 6 ~·l~filli-c-IJ:, -7 / IJ rn#f>+tt::: ~1+-t 6 rth tf .:c-- /- / 1- & 'CJ 

tll!}J t.:.J: ~r.t)JJ.t c L. -tt lvltlf(.:. J: 0 tlffrtti-C'l~.t. !/ / ::/ U);'.Jlltt:.:.~~-:J-0-tt lvl!ITJ:t)J[.(t 

c -;J- ~L, .: <J) ~ ~ ~'1~:-;J-o tlliitU# 3€ 1+: ltJr ilii 1J < '/tU#fl;Ji ilii 1J 1 tlli au#t.1;9~!l*,Jrilii1J) 1J:, ~·1~ 

frtti~~ft:.:.x.t·:J-Z:>JK!kJ+lr.t~ftoHt (J!CTkJ-Hr.t~U/tlffrtti~~fu!) tJ'ff:d.iA~ < l;r.Z:>tt:f 
~I/<!) lf)r ffii 1J -~ dl> Q u 

tlffrtti.¥;~fwU'.=t, AA :·n.:. J: ~ tl·lifrfti-C:·it 'J / -7 o)rr1st.to)r.:tt.:ksmrn: !:: L, -tt 1v~1.:. J: ~ !ITTk 

-cr:H.$f:k5ffiJ.!tO) 1/ J3 ~ -r '°" 
,1. 3. ·1 iiiiUt'tz-·f::·~+:~·UiIIi~:t.W: 

AA:f:.:..tti-Z:>!Klk*~*~N- 71.:., -tt/vl!IT:.:.x.t·:J-Z:>JK!k*~*~d<- 8 t.:./i~<J-, .::ht~ 

if.)*t.W: ,t ~J , rth tf, -tt /vltJr t: td·::., J!~~Jfl 1.L~~fiR:~~~·l~filli~ ~fiR.~ TfUl --.i -n \ ~>.: t: ;i~\~t 
~B-c~ ~.: ~ n- t~. ' 1Hb: ?1/7 ('.=t;ij;~tlli.~~JJ ss 1.:.kt L.-o:-J=1J<t~~Et,rf~H-1rc~ ~ 1b o) l: tl'l~ 

~ 
! ITT k J+l r.t %'=it tlHrtti:¥;$U !!CT kJ+l r.t ~U 

(t\/mm~) (\/mm~) /~·Hilli~i~fifl 

·fr/I /7 56.3 245 0.23 

Ss-1 q:r ')-!: ?' / IJ 59. 3 2115 0. 2:1 

ti?'/ :7 59.5 245 0.24 

l::i.-7/IJ 60. 0 2115 0. 2:1 

Ss-2 rtr~?'/~ 59.8 245 0. 24 

-;b"-7/7 57.2 2:15 0. 23 

LL. 'I/ ~l 42.2 245 0. 17 

Ss-:{ +1*!/ / ::/ 43.6 245 0. 18 

.. fj 'I/ ~l 41. 1 245 0. 17 

ll 2 5 i~ 3 57 



~ 
!~ ~ffl J,~;¥,:fjit ~·UiIIi hli t~fiit J~~ffl /,~;~fiit 

(!\/mm~) (\/nun") /~lfrfli-¥;~1t.[ 

l::i.7 /I/ o. :rn1 Hl 0. 0021 

Ss-1 ijr*~/.7 0.293 141 0.0021 

ti~/7 0. 300 Hl 0.0021 

fl:.~'./ .7 0. 31 l 141 0. 0022 

Ss-2 LfJ4':~ /7 0. 30-1 Hl 0. 0022 

-b"?'/~ 0. :rnH 141 0. 0022 

tr.~/7 0. 228 Hl 0.0016 

Ss 3 rtr.~?' './ ~ 0. 222 141 0. 0016 

fj-$1/7 0. 226 141 0.0016 

ll 2 5 i~ 3 58 



~/ 7 .A 7- '/ '7 111~ tt!! 1-· ~T ;J< M' ( k'A 1-· ' r ~:-r ;J< M' J ~ l \ 0 ) u) iiilt~ iX ~J11i: ·_ (X .JG rrt A~ rEM fljfi'. 

tfd::: !l/5~ \-nHilli L, 11:j:JktbE;i)\f!-fH!f ~~'l~>:. t: ~~w;;&,•> 0, 

(I) ~,J-~ C: -.J !J Jti:7t<r~ 

kt~c'J-~ff1'1J<.ti!it, 7"7::1-7·:;1:7~~0)~:-rwtt (J,:J, 1--. r~:-rwttJ l'.v'0) ti!,\t;J</--1-

-ct#FU!; ~ h~>u Jtl:7t<f@O)fllf~i'BI 1 ::::~<)" Jti:ll<~~IJJ~li.ttt:f:N~ ~W\FilJ L -c~li: L, .:7£ 

±t-: ,J:: ~:>-( 0. 7m 0) ±f.8< ~ ~~Tifrrf*-:J-0, 

(2) iiiJf;;qp; ~·~1tl"Vfrtti 

a_ ~'Ui1Ii5F/llf1 

0. , , 

~J;J<t!o)iiiJf;;qie~·~1tl"Vfrtti-c:1~.t . .tili~J1 t-=- .J: 0-c ~ c 0 illl;;J< /~- r- u)g1 *°''t.J;- m1 
~JfHL~¥.=1Wf) ~-i~* :/- I- O)M:*iJI 5ft:1'.J\<f J;. (~Hilli~~fii'f) i:;, T-:" th Q = ~ 1dW~!t-.J 
~" tl·lifrtti7o~-~l:XI-21-:,Jd-, 

ll 2 5 i~ 3 59 



·ffi· UtWHff 
=11-:n.n:~u<JHIW;&!:;ttt:Mtfr 

" 
.tili~tt:fflJHfl 

-_ ?x .7G ifli·l¥J1J"~~ ~ * r~Wf.fJj-

' 

rfii1~12 ·f-::·1·4: if filli +---
;wfilfi~~fiR. 

!IB; 7)< -/- I, cf) iJ I~~ 0'--f ;;., : = J: 9 ~ i!t ~lk-/- 1-- (f)~::k11'*V--f J;1-

l:;(J- 2 ~l' ;J<M' o) ifiH~tl'Hrtti 7 C! ~-

b. ~Hrtti~Ht 

JiJ~1JTt.::.fflv '.[> ttM!'ii0)~·~1-Hifi:, wtY:= ~l~-r QWiRIJ:J;J. T if)~ :t3 VJ ~ -;J-o., 
i . tfu~0)4o/.l·l".tf@: 

Jtl'7f<r~IJ:, f.ltliiff.f.~F.!:i 1J'l :=~ii: 2' ~i,.[>, f.ltliiff.f.~F.!:i O).J:ili~l'ii!tfr.!·~1-HiR. ~~ 1 :~~-r" 

td:), 'Ml:±:~ J: ~w !li1~.t 1-.il&w !Ji c L.-ct&v '· wr~i--c1::t~.~~}) c L. -c-:c--7~·1v1.:.wm 
~ -tt--n ' .[> , 

f&frft:ftf~ 

~ f}i! 4fH1+: f.l l (g/cmi) 1. :;9 

rrP-i'.l~~m~:.ttt 
£,, (>J/mm~) 23. 3 

v 0.21 

9iJJ 11~~ H~ ~tt 
(~; (>J/mm~) 158 

vd 0. :18 

ii . ~ia 1-J+Jtlli.~J; 

~'J:atffl tt!!it 1J(J7)'( 'l':tt!!~1JO)c7;.~l~-.J-6:. :!-: ~ L, 8 I/ 7 ;.q~ ~ ~ L -C7t< 'V-itJt 
K 11 =0. 3 & US .'J 7 A.tR''I ~ L.-c ;p:µ:~[(t K 11 =0. 6 ~ ,J- ~" 

ll 2 5 i~ 3 60 



(3) ~ffrtti*~·* 
a. ~·l~{illi)ji:h 

iliTf~W~tt~ffrtti-cl~.t. ;f<lJZ.tlJ!;;q)J <Ki1=0. 3 &U'K11=0. 6) ~J-H~ 1 t.:.ii¥fl1 rE\I MtJi·t.: 
1Jl/5l \t.:.J.~;~1Wtn>. ~Hilli ~ t~1Wt i' TfUl 6 :. ~ i-tittr:e,";t-6., 

J!CTil:J+/ Et%':iul!:!t, jffi;;J< /-- I- ~Jttrt111:16'. t-=-:t:> t J- 0 Wi.~:1,tflz:(.~ J: ~ g I %tG,<t 1-J- c ·:J- 0 o 

~·UiIIi~t~fWfU:, U 4:~7k T.[tf,~~ ~~:=~_,...; < i&*~l SN:u-.r J;. ~ -r '°" 
h. J%~~:t.W: 

J!CTi!:t~*~ .}<- 2 :-=-,1~·:J-o !ITTil:J-Hr.tsiul!:l~.t. ~lfrtti~~ful!: 360%~ 1-·@l 0::. !:: ~Mrr~~, L. 

~~i!tmr.t~fii'l ~¥1illi1!~1ii'l ~ i!t 

f.t1 ('}{,) f.u (%) (r.,1/r.u) 

/{H-0.3 (f)J,:;·Ff 0.148 560 0.00026 

/(H=().6 0)~2;- 0.206 560 0.00037 

c. ~Hrtti*s* 
~7)<. -:/- I- 0) J!~~fflJ.~;:fi:fij!UJ, ~·l~{illi~ ~1Wl i' TfUl 0 ~ C: t> :::: J -~J- f,d.&Ji i' H L -n' 

~:::. ~ -JJ' t~, ~'f 1J<t.&li~i0~f-*N' ~ n,;;, l> o) ~ tl'Vfrtti L. t.:., 

~:;, [-_ 

ll 2 5 i~ 3 61 



( 1) tlffrtti +Jr[~ 
7'7 :,i, "-r ;,1 IJ ~Jti'7t<t#:HO)ffiiJit~·l~1i!liif.)7 ri-~~ 1 (:::,'f:-;),, 

No 

(2) iiif.t;;q~lfrtti (B 7 7 .A) 

a. ·ftfflffl~rnW;:t 

Yes 

OK 

OU m;J<.lll'Wt~i~HHrta~o)tJd+r--< .::. .-.L 7 iv(.:. l.J.:.n~ ~")-e, ±-1!!.N~Wftr Ji lOk\l/m~ 

~ ~"!~: L' !1:i'7f<t~~;;j°if)~ T tfP :::::J:J tt .[) }.'ri1~UJ~ ffl~ ~ * ~) Q 0 .f; I: .a.-tmhX.-r Q ~;;t:~i3}if) 

iji{il:f{;:f.J'l li W: (-~J3tfoD t,r J<-1 :.:., !KHt,}t~ ~ 1'FJ-Htr Ji ~['XI- 2 :~,1~·:J-o 

ts:;J:J, .f; U.t:/4Lt-W;~ l:C:{Ji];ji~O)fEftH--::&:>6~', 1,(~~(:'_>-ciR.m:O)*~v'·W;Ji~ 

o)ijiflz:f*f.nliW:~f~J-Hi-0-=. c c'i-~, 

tt:fl~ rp. {if: 1*=l~ if( !il: (kN/m3
) 

~± ( V.l; ».. (f~'.!;/i~) 20.0 

~I: (fiiJ;14: I:) 19.0 
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ii!!~ ~ f.ij f.ij. 10 kN/m2 

y y 

* * * 
i 

m± 20 kN/m3 

ft? 7.1< ~ t.1 ~ _;_ 
1. 9kN/m2 

~:ei' 20 kN/m3 

y 

* 
y y 

0 
0 ,_ 

8 

~:-r 1J< -rt tt ~ !Jl-"Mit :tk 1-: f.t'Pf- 1 : : ft::. ~ ~ , .i« 1-· ;:rn rnx: :i-~ ttth rm) o) 1-. rm t-: 1 't=' J+J <J- 0 jr.na: 
) j rP1 w iR Li , ·ff;U±t tt!! *mi ,t ~ J J: Mi 0) tlli ~ *x w w 1$: • ~ I : iR .m: • !fr 7k r!f f ;11$: .m: rn fr--at w 
!Ji Vl ~ft 0, 

* t~t& Twfi(nMJmi :::: ftm-r o 7t< 'l~JjfP1fi/fl$:,J, v1 c ftz:f~tlli*rnLt "J TAf\o)~lf111$:.m: 

V2 (,: tlJ!;;qtt:j: ;J< .IJZ. ±J± ~ iP tJ 1::. ft~ ft. 0" 

Vl =10 · 20XO. 7 I l. 9=2fi. 9 (kN/m~) 

V2=20Xl.1=22.0 (k\/m~) 

b. ~~H;J<.IJZ.~f([U)~~:<l:: ~ tlli~tt:f ;f(.IJZ.±J±O)~'.d:'. 

Ii!,! 7 ;.q·j~{il!i(J)J~f)-t.::.U:, ~'.Zatlk 'l':itJ:t Kh ~ 0. :~ e:-.r0" tlliitU# l:JI{,r;~x Kea Lt, 

ji:ilmt1. l:' O)~\t §1--c-~J3tl¥Jl-:J+l 1; \ ~:.i tL -c v \ 0 r j~ll:MMif.~i'fL1~:1J-:: • fnlfrW~~ ( v iliTf~~9:§1-

if,ng) J ( tl:nl it= A U 4>: )iRt ltf,~) t::: L t~ :0 \ l \ o. :18 c -;J- .[i,, 

c. tlli~U#ffll$: (Jk 'l~)jrPJ) (/)Wit 
~:-r !)< ~tH ffl( 1-· rm O)·fjtl] rm(,: ff J+l <J- 0;J<.IJZ.jJ1 l1j tif. Ph I ::l:' 

Ph=Kea x (Vl I V2) =O. 118 x (2fl. 9 l 22. 0) =2'.~. 0 (k\l/m2) 
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d. ffii·t~~-1~1illi 

/~@li~J+/<J-0~1'1KH'4.to) ;) ·tJ, ff>< l>Jl<-¥1711•J<l)4ifli:rtrifti;bt::. IJ O)~'f-~w .i; Ol~r.t 

;J<lJZ :/7ilrj U) 411.il:rtriftidl) t.:. ~) U)~'f-~W .i; rn'f-~.i;t)J) u ha : 30. OkN/m~ 

0.±.1) tfr7J<.t'.f1;trnatwfiiJ'iRIJ, ,r;t;f4rn't(·f::+ 1. 3 ~ ;;!J-i~ L t.:at~rfl.L~ 1J ~ L, 

.;co)f@:(7-t OU m;J<~.TWi~i~H:Wrta~o)fJdM--< ~=- .:1. 7 iv:= J: 0o 
,t '> -c, 

u ha=30. O>Ph=23. 0 

e: tt VJ, tfrlkf'.f-tt(n~~Jt Lt J -~'rr: iVJ 6 ~ ~·l~filli-c ~ 6., 

a. f'pJ-H1fij'j;O)$'.rj:'. 

(t.i:) m7kJrl'fR7~JafHf.rl~0rn~21*f-<:=.::z. Y 1t.-t.::. Lt.:n~'_)-c, tlli*iliX:fflffliR lOk\J/m~ 

~~@: L' ~T ;J<H'410)ff,{ 1-·nr~:=:t>tJ 0¥iliD:171l1jt.J .. ~ ,;}( lj-) 0, ~± ~tfil:JJX:·:J- 01.tl;j-O) 

Ffi.f\'r:f4::f:Nl$:.m: (-ij~fiR.) i:W: 2 t:, J~~:M~U: ftfflffliR~BI ::! t:::~-t., 

f.i:j,:), ~±t.1:f'H7-tf1'.YH± ~ (iiJ;p~O)f!~fft.1-c &) 0 iJ\, ii:~~!:: 0 -c .. W:U) A tc v 'f1'.YiJ! 

0) Ffi.1,/:(4::f:NiR.m:~f±:Jfl-.J Q = c ,!:-;) Q., 

Hr'rt W.fli: fif;:.fq .. W: (kN/m:i) 

~ l: ( .fi;l'Jk., Kt(/· ~;!Ji~) .Y U /.>I<" 20.0 

lt.1\'.f: (friJ>'ef' f:) 19.0 

~.T ;J<.flfM ~ ~M'it:l*t=.f1f Jr- !·.if t.: ~~ ~, la I" ~:11 (f,lxJttttl!~ rfri) rJ) 1-. nii :: ftJt:l""J- 6 f.liitr: 

J j rP1 1-df 11'.U J:, 15 ~Ji!!* ITiL.t ~J J:. ~ (7) llli ~ ~.!UW f\lf Ill • :M I : Ill:* • H' I' 7)< ~ H Ill :!ff if.> {'!-fit 1\!i 
!fl: Vl <1~ fJ. 6,, 

;:IJ:.l[i{ T~fi(7)i~JJiW := wm-1· 9 7!< ,1z JjfiJJ1Wm,1, v 1 e: f&J.~uin*oo ~ ~) TMi<!).fi'iL,fiifi::!ff 

V2 ~~tli!~~;f ;k.If ±JI ~;6 '~J f.: f@: <1~ it. 6" 

- - -~ ._ ......... "-..' 

v1-10-2oxo. 7+L 9-25. 9 (kN/m2) 

V2-20X 1. 1-22. 0 (k\/m:'.) 
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ii!!~ ~ f.ij f.ij~ 10 kN/m2 

y y 

* * * 
i 

m± 20 kN/m3 

ftr 1.1< *~ *~ :1: .m 
1. 9kN/m2 

~:ei' 20 kN/m3 

y 

* 
y y 

0 
0 ,.._ 

8 

h. ~'.Zatlk 'l':itJ:t • ~'.ZaHR1R:itJt(7)~\Z/t (: tt!ritU#lk 'V· l:JIO)'W/t 

S .'J 7 .::1- ~MrttiO)J~fl't-:l::t, ~i~l-;J<.lJZ~r! Kh ~ 0. 6, ~9'.§l·j'jjO.~ffi'. Kv ~ 0. 3 ~ L -c, 
* 'f)j[P] • }.'ri1R:Jj[P]t(g:;t(J)%,[J;1- ftb·U: ~ 1}-l~-r Q u t~~U# I :JI1:;f;~x Kea Lt, )iRtt.t ~· 

o)~Jt~1--C:·-ta~A1t-:J-H1;\~>:J"i,-n\0 fji:iJmt~-t~r1L1~7J~ • fnlf'W~~ (v iiilt~~JtH~.Q)J (ll: 

flHbJdJ 4:iiH3bihi)) :~ Lt~i)~l \ o. n C:-.J Q" 

c. t~:;tU#ffll$: OF11~CJj[P]) rn Wit 
~J;J<H'41ffl( 1-·rrno) l:rffi(,:,fl='J+l<J- Z:>f.Gf0.J71l1Jtif .i: Pv l::t, 

Pv= (I · Kv) XVI= (I · 0. :~) X2fl. 9=33. 7 (kN/m~) 

d. t~:;tU#ffll$: (Jk 'l~)j[P]) (/)Wit 
~J ;J< ~tH ffl( l'' rm O)·fjtl] rm(,::, fl=' J+l <J- 0 ;J<-¥ JJ I l1J tif .i: Ph I ::l:' 

Ph=KeaX (l+Kv) x (VI IV2) =0.75X(J+o.:nx (2:i.9122.0) ='16.8 (kN/m~) 

e. ffiH:;t~Hilli 

S .'J 7 .::1- tl·f;{rfti ('.=t!t{frj~J(W.f.t} J (, i: ~) t-:.-¥;--.5~ '-c tl'f{rfli ~ '.%Jifil<J- 0 o /f@J{~J+l <J-~ ffT ;J<. ~t 
¥1 o) ·) t:), ~ t) .tt w1rnu WJ.L; tJ i) ~ + ~ ~ \ t) o) ,x11( (7) _@ VJ -c:· tVJ Q" 

!)< lJZ JJ llrj O)Lt {?1j ~!HY..ht )J o- he : 32. 5k>l/m~ 

fR1R)jrPJO)ltW1ll;RWJ.L;tJ a vc: 102. lkN/m~ 

IT -2-5-f,!:~ 3-65 



( rt.2) s .'J 7 .A ~·fi{rfti<l)~~-8- :~('.LR 'c/) t:d't Z>·l".l:li~tq:'~~EMH#-c ih ~:::. ~ -/)\ t~, 

tfr7)<-f'-i!:1;trnHwwiR/J.rt~i3frn1,(·f::+.a.- 1. o t: Lt~!tW1J1;a~1.L~:tr1r:- ffl 

I; \ Z> =- c c l, .;c u) iul!: I ::l: ( t I:) m ;)< ~:-r tlfr~ i~ tHIH~ ~ u) tHl~r--< ,::. _:l. 

1. '> -c, 
a hc=52. 5>Ph=46. 8 

o· vc=I02. I >Pv=~~. 7 

l: t.c ~J , ~:-r ;J<tNto)5!itm'.f.tll~o)ff.!HJf ,'.=t PrnE >-: ~'Hrtti-c ~ 0 0 

c 11) ;Jnilf filf ilu ~ ,-) i.. \ -c 
l:l!_BU)jrrtIT£!ITT11:~.:..J:: ~' ~:-f;J<tNi°0)5ITtm'.!tt1!! H:-f;J<fi§ [-_(,:, lOk\l/m~O)t.Jj;~;iiXwLf,:)~2;-

-ct) f-~1-:::iVJo:. ~i)~;W{il!i-:::·~ 0" 

t~ t!. L. .tfu H:-T 1kfi§ r-_ :~~&.rr.r ~f~rtA. i-~ ~M-ff r.:. ('.=t. ~iH L!liltw .i: l: u) ~t:u,i ~11ui1J:~ ~,1~1rtti 

-r0" 
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o u m 11< ~:-rffi t~ifitHMta ~ u) tH+r-.,,. ~=- _-.L 7 ,i., -C:- (7-t. ~:-r 1J<-tt.t..t o) I± r.1~5illnn-=- r;;i -:J- 0 ~.r\.~ 

)jt;h~ l-Tf 0) J: ? (.::_ft ~)-n \ 6" 

t#~fmf;tO)J±~~~/J~ (Arsi t A-1 :2008) 

J±~~~~.r\~~1~.t. Jll'IrH-t-t..to)f.GfO:J71l1J & U1J<lJIJ711·11 o)i/u:t )J ~ ;.J< t;b 0 ~~tdlt~-c ;h 0, 

.J rs if)';jJ\~~UJri.:/J, +tf.:}il*!J'~~ B U~J ~ L t:.il*!J'~-:::. Pd+. ~H:, ~Jf~:j}~if.)f~il*14: (: L -n' 
0 i6\, ~:-J=;J<tN-t l: l -c &:'.·~f.dillffi'.,7-tf~~f* c l -c o)tUE-crh 0:::. !:: :~rnlt'J-'"'~ -c<Y) 0o 

1) ~1.mm+~ 

7'7 ."A'f··;; '7-J±M~~"f·l".i:O)~.r\~)J{t JIS K 7181, JIS Z 0212 

2) f~il*W 

rrnt-tt-=-1~.tn J7ttn' 1b ~ , i~J-H :1*ftf;-C:·j[jfO:J71111 !:: 1J<lJZ. J711,1 (2 J71111) o)51tffi:n> n1.1. 0 l: ~ ;z. 
~)~1-~>:!:Jitf'r::::(J, :~)j~th~>~\/J2)j~-c-ii*%9<~fr-) ([g] 4 (a)L id.:., [gj 4 (b)rn,t 

0 1-:NJ7·11u);:rnt.tt,rt.1V,i.fl'*)-tt-c%-J711·11u)5mm:o)~J~fr:~1Y<f 0 -c i,, 0 !~ff it, Af +tA.riXW. 
f1'1: ( [g] 4 (b) if) t~ft U: :1 fi]) rn Ffi-{1'1: AflH :!-: c7;. fJ: L -c;Pt%9< ~ff -) :. ~ ~~:IT 1 L ~ \, L f; • L, 

~rt~iJ~ )\ Ul·t.J' ~) (,:ft 0 ~~ff Ii, r~IJX:~*U) J7 ll115:llJ59:\J]'£ ~ ljI.tSJ-:J- 0 ft.~-U) ffflW{Ht ~ L -c {i.[~ 
!, 'o 

j'j(Q}7[1'1JO)ijjl(t.J~lt~-c1i, Af'H~JJX:W.flz: (l f&) iJ>f:A,{lcf)-c, 2 f&, 3 f& ••. !::f.tPf- [-_ 

tf Qf~~~i'~.l.(J L-c, 1).i~ldilfPt:~~n:o)1a:*J-L~1Jf[i!j))\~X.7J.£-;j Q = ~ ~WtrB-;J- '°" * 'l':)j~O) 
il«t.J~.r\~~-c Ii, j[j(Q }7 [1'11-c ;.J< ti) t.:.1toRJVffi: c rnJl&O)ftf .1,i. I·. If f&W: 0).1,i.U)~.r\.~ -(:· .Q v 1 , iJl{~.r\ 

fi 1r iliX:w~ ii:~::: ~'J: ii:-.r o 1~~.l\J*xfflPt:!r~u#t=, 1~Pt:14:1~q·~'ti:1t r.::. t.i: Q t.t ~-o)f.IJ!m -('7~f'~ th~) 

v '!tf:tt;tko)ttri·-C:·:ii:'.rj:'. ~ -tt 0 ~M-~(7-t, ~lt~*~*:~.'!l:;~~f!\~ &:J ~ t.n 'J:: 0 t-:~C.@:<J- 0,, 

\' 

~ .-:::::;::::::? 

LDJ]<~ 
¥ 
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;Qfilj'/J, 1 1;)"~ ~) !Omrn f~Jiif.)-JtjfilJi-c'fl?, 

fJl{~Jtfif\:l~.t. ~.r\~nii1.:.~tir:/711'11o)jJt~t,r 2r@r,J]):f-1-.-c:m1J:d::l-c:t><, ~.r\~~H:'i=('.=t, o.1mmk'A r-_ 

rn*riJt ~4:-1-/")iWJJt.~-c, f~di\f4:if) ~Qffl )JrPJ </)ft~ ~ft.1i:"?WJJt-;J-6., 

4) r:.m: 
di\!t~IJ, 2:{ + 2°C-Jt 0) .$f'j: -(':J.::H't!i•} .[> .: (: ~ J,IJ{!!IJ ~ <} .[>, .: 0) *f'I: -c'if.)d:t\%9<1~>~lf; L v ,t,g, 

8-!t, fJl{~.r\ft: ~ 24 tt:f fn~~:J- 1-. 23= 2'Co) ~ftf:t.:. iii v 'i:: f~, ~-l\-'n>t.:.~A:.~ ~ ~J;fff-:J- 0" 

5) di\%9<*1LW:if)~f~ 

~Jt,~-c1~ ~Alf.:. fJl<~Afij\:U)ti(WJ':/7111) UY(),-<)'' J:f. !:: f.t) J r,!;Jfif- (SS tJ ~- -;l) O)(f1J ~, l:XI- 5 (-'.'../J~ 

-}" 

O<t }j.fj>-12· an> t~ ~ l i -(:'O)'l;J~C. 0)!/ \ ~ l \ [2SJn~ it, fJl{~.r\:fij\:O) mwi1~'tl~-l\-'i:: *).lj.i;i: ~ .. iJ)Jf,t[l'q 

-c1+_ c:. o., :c if.)1&, r1'-.r };1. ~ J,~; tJ if) 001~n' LJ:. L=t-Jt-::::liHi·r Q iz:.r.,,~ ,~, i'h VJ , ~ ~) :=1.L; tJ <}) 
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2. ~'.Z1Ril t~ <n iiiHiH+::t·l~filli 
2. 1 ~)tffriJt~ 0) iiif.tm 8 .'J 7 ::1- (-'.'.. kt<J- 0 ~lfrfli 

2. 1. 1. ;t·J~ filii )j j1 I· 
~9:11fiHmit, .±ili L l ~g~-c lJZrtri t> 12. om x 65. omu)f~·f:b:go)~¥.1,1-c &) 0, ~~lftrtri i~ \ 

~) rf) r8i ~Li 7. ,1 m ·c th VJ , tt!!J:.rei ~ U: 6. 6m ·c th 6" 

¥.~A 7 -:--//~.t~ ~ 1. OmO),<f.:.¥.~-cJ;) ~" ¥.~.A 7 /lt, ~ ~ 3. 3mU)c~DJ!f!.~f,r 

fr L -c, \ 1wr 20 i:.i_ J:. o) ttf!f,l\t r.::. Jd-T ~ -tt o" ~'J:fmHm if.) 'I~ rm [g] & rJll;Ji rm~~ [g] i :3 ""~ 

- 1 6 (-'.'../]~<)-, 

t!ffiif.)rllimU#0)7k, 'lrtJ (::::ML -c, \S )jrPJLH~n 7-) /'fPf)rr, EW )jfP] !d:~f v- 7..-ffli:iIT 

~ ·:J-Z:>o 

irm -~1+: if.) J'Hilli I J ' tt!! J:. I 11~ if.)~ ·Ii Iv ltsr 1J 1,r; ~5U: L ·c 0. :~ ~ti ffl L t:. t,J}ff if) iit< ~ #fl {l'r: 

ontJ; t-=..kt l -ch ->, f1:1_ l, itJTrm~:<l:: t-=.J+J v' 0 .±ili~w i.:tt:J:r.t J 11~.t. :T:;f[; t,r ~ -c ~;t H J+J 
tt!!m tJ (::: :M-;J-o 1.~~ tJ rn 1. 010. ~fire: -.r Q" (~-u.- /vltJrtJf,r;~x 1. o (:::~;~ ~) 

g~{ii\Hmo)~'Hrtti+Jr[~i,rlXI- l 7 :~/id-o 
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NO 

tl!!J.:. I WfV1)~-ttlv~)Jf.*~~ L-c o. 30-/,? 

tf J 1J L 1:: Wi {f o > ,.Fe-tt /v 1*.IT J J O) 'W :<l: 

~'.:l:RHll-Jit!~{i<f) /:: ?h 1. 010. :~ 

~ * t -c t#Ji· nn~ ~ m 1.i'..~; 1 {i: ~ t±I 
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2. 1. 2. tlffrtti ~f.tj: ( t~~,n:. J+l v \ Z> ~ -tt lvl!IT) J <7) ~!i :<l::) 

r.5-lt/vlll'JrtJ{;;f:~~ 0. '.{ ~ Lt~t,Jiif\'O->r.5-li-Jvl~-1:1Jf;;f:W.i-~~W: 1 a t:~-t" ~·l~fiffi(::: 

J+lv\0.t..tr'J-U)~l?ffr.t)J,f.(t-fi:N.- l 4 (.~,J~·:J-" 

tt!ritr.5-lt lvlll'JrtJf;;f:~ ;;'J; at J=IH~ ~ tJ ( S1) 
0. P. W; 

(m) (k\I) 
1. 5. c i ( K) ( x l 02 kl\) 

\S I cw \S I EW 

4L0......_34.6 2,560 0. ;{() 7.68 

~ t~J!rf ¥1N 
~~5illJJr 

~'¥?ff J.L ~) J J_(t 
F 

t ~40 mm SS400 235 r f:l~tl;J:g~)H I· J:!t~J (,:. ih'.: 

tlirn~mfrrniM· SM490A r:) ·( .lL ire F if.> iii'H.:. J:. ~J 
t ~40 mm 325 

:Rtt>~, SN490Il 
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2. 1. 3. rlffrtti*~* 

\JS )JrPl(.::. ~-)1; ,-c IJ, .A./~/ )JrPJO)::k~& ZJ~+ i'¥M.ti':~ L, ~:.t.ijtpitfit:/J-:C if)l~J;;tJt 

~~.~ L i::@lrri/7-0.:i.t,rH L 1:: .:c-::/ Jv:.= J:: ~> rrnttEtJ; t,rtl·lifrfti-:J-0, 

EW JirPlt.=.~-)1; ,-c IJ, #iTIJirPJO)::k:~. H:,& ZJ7' v-7, ~ktM;tii:~ L, HJtp~ t'/ ~ 

L t:_ .:c 7~-1v ~-:. J:: ~J lff$tt Et J J t,r tlHrtti<J- 0, f.t .t:;, 7' v -- .A (7-t 9 I i3M) J: = .M L -c O) .77-1'.T ~)J c 

-.r Q" 

+~~,J:= J: ~ :/dt> t:..dLt:_fJd:J·nMtontJ; ~, ~1M~'f?fff.i'.::J1m'. l: !t!ltx L-c1<- i s t=/1~ 

~=[$ t-t Jir~J 
Jt)J ~M~l?ffft)Jm'. 

J,t;J J /~f ~1.L~ J JJ.ilt 
(N/mm~) (t\/mm~) 

55.5 230 
k~ NS 0.22 

( rth ~J) ( rth ~J) 

69.8 214 
0. 3,1 

( rth ~J) ( rth ~J) 
( ~rh 1J C: db ~ j" <7) ~,fi NS 

3.85 292 
;/F~b-tt) 

cir.rn :tJ (Jikfn)) (~t!JtJ (JI~fn)) 
ti: 

105.2 323 
0.36 

( rth ~J) ( rth ~J) 
( ~rh 1J C: db ~ j" <7) ~,fi EW 

11. 7 292 
]j.·2rbit) 

cir.rn :tJ (Jikfn)) (~t!JtJ (JI~fn)) 

149 2:~;) 
7' i....-·--.7, cw 0.64 

(r)I iJM) (rj[i)ft) 

= :h .J: Y) , JJd;f lfl~f.t : : '.±:: L: 9 J,t; ) J I ;t, j:g jt.)J ~f ?ff J.t;) J J.\t );J t-· J.::: I J. --J -e:H VJ , iJ ~ft:::£: 
·1·4:,ttitf~~ ;t1--c~ \oc 



2. 2 ~)tffrjJt~O)~~t1!!.~~}J Ss (-'.'..kt<J- 0 ~Mrtti 

2. 2. I. ~!Hff~·Hilli)jillJ· 

~9:ffrrrtlli :~ ..-_) v \-e, ~~tlli~iji)J Ss (-'.'.. J:: 0 tlli~)J t~ kt L, .imm L f.t v \-= l: ~flW~g-:J-0" 

MtJT.:c-7'·1v/J, hlinllk tJ"t~l:ll\!1::: ---;i,, '-Ct:\l~~ ft'trxtffi·f:::11iX ~ \JS .)j~, r:w )j~ c t) 
l 'llifl.~~* .:c~/ ;v ~ -:J- 0" 
~ ... ~ ,'•r! r+<J "'•jiliffi'+ 141'1 -J ~ -k'<'b.77fi:;.1 ~ t '·J 'Ir ·' ..i, _,__ .. ~ill ill?{'· 'f J ~ · -h 1 ~ -'-J- L -- ~"'~ ~11 :iiAHn1)·l"1 ),;··11 ,i.., J·l!:l~•L'·fi-J'J't'471•~' '1>f"..)41.i~~~::::lnlllf_l),L'/J1~k (.., :VAHnll 

;t,tO)H(~J0iiiTt )J l: lt~<J- 0-= l: (-'.'.. J:: 0 -ch 0 0 ¥t-J0iliTVJl::l:, tt!!~r.t~~Hfr (-'.'.. J:: ~) 1~ ~~n 

t~ ~ r~1 ~ Jf~ 1fJ ti ;;!} },~ L -c w ;;t-} Q -= ~ ~ <} Q c {b!. L , Mi ~;;t J,L; tJ 1r• Jilli] +.t (f) t\-1- !tJJ -aq: ~ff J.L; tJ 

[(UJ, 1-·-ch0~~-8'17-t, *~10iiiTVJ !:: oHt'-'~t,r~~-~15<J-0, 

;;1J:fii!Hm<1)t~~1.L;~Mtfrif.)~·1~filli¥J1ff.i~, Bl 1 8 ::::~-.J" 

YES 

YES 

"Ff" tfu J·111 '*"*"'J s 1 s 2· s·· ·3 + /J'-;!..p l!!~;l!J · .. s- ' ... s- ' ... s-, ... ~ 
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~:tt!!~~)J Ss-1, Ss-2 lJt.. f.J Ss-3 ~ J-H !, '0,:. c c <J- 0,, 

tt!! it J.L ~ ~ JiiI?tfr '.::. ffl l \ Q )\ 1J Ni!. !WJ 0) W,!t ~ [g] i' IBI 1 9 t = ~ -r" = 0) ;;'.Z fRiHm tr fil 0) f!J~ 

fJj·.:c-7~·/t..- !t~W-:tlli~tR I:/: fpJ+j ~~@: L f:...:A r) :c.-1 · 0 :/ ;\='- / .'f .:C~/ /v-C:df) 0" .:c-7~·/t..­

\:::}\JJ-;) .[) tt!!AmMJ:, -/J(JT.t&mJJ~illi t=lll/:5 ~, Jii~Ji~l!li~Yii~ffii v /<1vt=f!tJt-r o ~~tlli 

~ !PJJ ss t.:. ,tt i- 0 :t1!! ~ u) r.t ~ l: L -c ~·nrfli ·:J- 0, .:. u) ) ·1::i, Wf.1ti:-¥;~ J< rtri {lz: trt < o. P. 

-196. Om) :::::tJ:t 6 ~;~tlliitwJJ Ss-1, Ss-2 &U Ss-:~ rf)1Jlllill'Jii&:Jf~l:::~-)t, \·c, [gj 2 0 
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' I 

--------. 
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I 
I 
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I __ 5J ____ Q._~·- _ ~'L 4_ _r]1__ _ (Q._~.) ____ _ 
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:¥; ~ [fr rtri 13'.L ttt 0) 

2E it~ A)J 

· f.x ~ i~ !E!J t11lH= 
~ 7,:ir,t*~t'~: 

~IBI :::: IJ: NS )J~ 0) ~m.:c--r·1v 

~ [Z]/1~-.,J- :(}., EW nfi'il :.:. ..-) l ,-ct 
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it!WJJ -cw It L t~AfJ tt!!AJJJ-i' Jfl v \t~!WJu~Jf!JHff t: ,t 6" 
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t~o fl!Ji'.tfrt-=.J+/v'i::.:ltB~i:E~~d<- 2 l "'}-i:.- 2 3 :.:.,Jd-o 

* 'l':)j~if)f!J~tJT.:c-T ;H::J:Jl; ,-c' Kli~J1Crmtllif,!\t(J~~:= <)l; ,-cr-:t, ffiiJA~'.ZaHHtr.m.f~ 
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..--; i.. '-c, :,i, r7 .r -1 & cJ r1 :1 ~~- / :'l .. 1J:td.;;t ~xi' j[(f.IJ u'-J: = ~Hi!li-r o, 
:tf!!~/7-fhl:.J:tJi!PJJl&: . .:.ft:fr L t~*1*rw!'l·l1 e: L-C1~· ~>h~ n~. 1::<1- 2 3 1-=.,J~,J- J:: ;5 t-=.i:r 

td./t~ (Kc) ~ L-cJUffiif.)~~U~JtifiR.~. 1t~. i~i;'i{,f)i.i (Cc) C: L-c~JTI tt!!~l\~.ii;}J~ 
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0. P. 110. 5 m 

0. P. 311. 6 m 

0. P. 3·1. l m 

0. P. 33. 6 m 

0. P. 40. 3 m 

0. P. 39. 3 m 

0. P. 36. 965 m 

0. P. 311. 6 m 

0. P. 311. 1 m 

0. P. 33. 6 m 

,-----------

,-----------

~lli~tll~I 

( l 7.. /.:C/0),7-;. 'J< ,J~) 
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I 
I 
I 
I 
I 

Kc .----~--=------t--------------- ----· 

o.::;....---'-------'----- w ,,,,: ;r,~-)\h.~ti'!\J:V,;f, 
WJ o) 1;klM (1 ~~filJ~ 

~~·J~Jt -\" / 1,l 1,r; ~x ·\t /vl*,Jd'-·~4.{,f:~ tiilXiiJt~ 
ttll F (\/mm~) E (\/mm") G (N/mm~) h (%) 

tr'f.li!mZlifrlH :{25 2. 05 X IO' 7. 90X 10 1 2 

~ m~ (k\J) Inf !l\L~'l·ct·l·4:1fi ~ ( X I 0 1 k N • m2) 

0. P. 40.5 m 2560 3.08 

0. P. 311. 1 m 25:rno :{.1. 8 

~ :if{ I I 
'¥-: (k\) lnl+frl·CJJ1:ifr 4t ( x 10 1 kN · m~) 

0. P. 110. 5 m 2170 76. 11 

0. P. :~9. :~ m :~I:~ 14. 5 

O.P. 36. 965 m 414 19. l 

0. P. '.H. I m 2fi02'.~ 903. 0 
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----------- ·tt 1v1~Jr1~Jr ili1 ti.r~ (XIO~m~) 

0. P. 40.5 m ....... O.P. 34.6 m 0.94 

------------- ·tt /vl~:ITl~:ITITiJ,f~*l ( X 10 2 rn~) 

0. P. 40.5 m ........, 0. P. 39.3 m 5.48 

0. P. 39. 3 m . ......., 0. P. 36.96!) m fi.29 

0. P. 36.965 rn ........ 0. P . :{4. 6 rn 5.29 
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r= 
I 

!:'..:> 
I 
~I 
I 

~ 

f-~ti.'J 

0. P. 

(m) 

:n.6 
30. 3 

24. I 

1. 9 

- to. 0 

80.0 

108.0 

196.0 

tt!!~ 

c~fUt!!~ 

i1tJI:Jt.fl'Mo/.J 

ll:9:6· 

tli:~i' :-

tJt::¥T 

t~:b-

tJt:f+ 

#.;Jil!k 
!"'7 nn. 

s i&:JfilJt Pi&:~!t 'lf;Jt 
Vs Vp y 

(m/s) (m/s) (g/ cm:~) 

315 1606 l. 59 

315 1606 l. 59 

:~80 1679 I. 82 

450 1736 l. 68 

fiOO 17·10 l. 7,1 

560 1794 l. 79 

600 1861 1. 82 

700 1895 1. 89 

#7~ -:! / 
1JJWJ-tt lvlilT 

f]Jjtjj 
ss-111 tt!!mtt:f 

~ljl.·11: 1*-1;.x 
J;t i!•x~1±:tz 

~IJ·l1: itlv~ ii•xa 
Gn 

ho (%) 1!tT+ ~if-·1·4-W ~.iC It~ v 
(N/mm~) G/G() G (N/mm:!) h (%) 

0.480 158 3 0. 33 87 7 

0.480 158 3 0. 33 87 7 

0. 473 262 :~ 0. ti:~ 165 8 

0.464 341 3 0. 77 263 3 

0. ,155 ,136 :~ 0. 77 :~:~6 3 

0.446 563 3 0 ...,..., 
• 11 434 3 

0.,1'12 653 3 0. 75 ·190 3 

0. ,121 92,1 92/1 



r= 
I 

!:'..:> 
I 
~I 
I 

~ 

f-~ti.'J 

0. P. 

(m) 

:n.6 
30. 3 

24. I 

1. 9 

- to. 0 

80.0 

108.0 

196.0 

tt!!~ 

c~fUt!!~ 

i1tJI:Jt.fl'Mo/.J 

ll:9:6· 

tli:~i' :-

tJt::¥T 

t~:b-

tJt:f+ 

#.;Jil!k 
!"'7 nn. 

s i&:JfilJt Pi&:~!t 'lf;Jt 
Vs Vp y 

(m/s) (m/s) (g/ cm:~) 

315 1606 1. 59 

315 1606 1. 59 

:~80 1679 I. 82 

450 1736 1. 68 

fiOO 17·10 l. 7:1 

560 1794 l. 79 

600 1861 1. 82 

700 1895 1. 89 

#7~ -:! / 
1JJWJ-tt lvlilT 

f]Jjtjj 
ss-211 tt!!mtt:f 

~ljl.·11: 1*-1;.x 
J;t i!•x~1±:tz 

~IJ·l1: itlv~ ii•xa 
Gn 

ho (%) 1!tT+ ~if-·1·4-W ~.iC It~ v 
(N/mm~) G/G() G (N/mm:!) h (%) 

0.480 158 3 0. 34 85 7 

0.480 158 3 0. 34 85 7 

0. 473 262 :~ 0. 64 168 8 

0.464 341 3 0. 79 269 3 

0. ,155 :136 :~ 0. 78 :~:10 3 

0.446 563 3 0. 81 436 3 

0.,1'12 653 3 0. 81 529 3 

0. ,121 92:1 92:1 



r::::: 
I 

I'-) 

I 
~1 

I 

~ 

f-~ti.'J 

0. P. 

(m) 

:n.6 
30. 3 

24. I 

1. 9 

- to. 0 

80.0 

108.0 

196.0 

tt!!~ 

c~fUt!!~ 

i1tJI:Jt.ftM&.l 

ll:9:6· 

tli:~i' :-

tJt::¥T 

t~:b-

tJt:f+ 

#.;Jil!k 
!"'7 nn. 

s i&:JfilJt p i&:Jfil!t 'lf;Jt 
Vs Vp y 

(m/s) (m/s) (g/ cm:~) 

315 1606 1. 59 

315 1606 1. 59 

:~80 1679 I. 82 

450 1736 1. 68 

fiOO 17·10 l. 7,1 

560 1794 l. 79 

600 1861 1. 82 

700 1895 1. 89 

#7~ -:! / 
1JJWJ-tt lvlilT 

f]Jjtjj 
ss-311 tt!!mtt:f 

~ljl.·11: 1*-1;.x 
J;t i!•x~1±:tz 

~IJ·l1: itlv~ ii•xa 
Gn 

ho (%) 1!tT+ ~if-·1·4-W ~.iC It~ v 
(N/mm~) G/G() G (N/mm:!) h (%) 

0.480 158 3 0. 36 88 7 

0.480 158 3 0. 36 88 7 

0. 473 262 :~ 0. 66 17:~ 7 

0.464 341 3 0. 79 269 3 

0. ,155 ,136 :~ 0. 77 :~:~6 3 

0.446 563 3 0. 73 411 3 

0.,1'12 653 3 0. 77 503 3 

0. ,121 92,1 92/1 



0. P. 110. 5 

0. P. 34. 6 
0. P. 34. l 
0. P. 33. 6 

0. P. 40. 5 

0. P. 39. 3 

0. P. :~6. 965 

0. P. 34.6 
0. P. 34. l 
0. P. :~3. 6 

LJOO 
em/:::;~ 

cm/s~ 

--- Ss-lll 
-----Ss-211 

--------- Ss-:rn 

~ Ss-111 

0. P. :10. 5 2'.~82 

0. P. 34.6 619 

0. P. 34. l 619 

0. P. 33. 6 619 

---Ss-111 
-----S.s-211 

--------- S.s-311 

-------- Ss-111 

0. P. :10. 5 1 '.~fH 

0. P. 39.3 l l 77 

0. P. 36.965 867 

0. P. 34.6 651 

0. P. 34. l 651 

0. P. 33. 6 651 
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Ss-2II Ss-311 

20;)2 1%0 

620 569 

620 569 

620 570 

Ss-2II Ss-311 

1'.H:1 1167 

1130 1035 

780 737 

629 595 

629 595 

629 595 



2. 2. 5. ifiiJil'ti:f':J!.f ~·1~1illi$6'.-* 

tt!!~r.t~~Hfr (-:. J: V) 1~ ~~ t1 t.:. tmHr.tJ; ~, J:1001t.to)JTI:ltlJ ~r~-tt 1,_,ltfTr.tJJ r:r c fJt:-tt-c -1< 

2 4 (::: ~-;J-., :. n ,t VJ , tt!!ifJ.L;~~I?ttr:= ,t Q J.L; tJ Lti'!:1:ttJfat~ff J.L;tJ Jt i' T[U] ,_) -n \ Q" 
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(1) 1+:t~ilJ~ 

rf'tll 1k.f~ili1~1tto)~i6:1~ :,,;:J'o)Jf;vk. u t-:.it, ;. :.'/ / _:L ~~!iu·-c.t:) ~>, J-.:~ t.1.~~n' 
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t::J::. L, "'It t.t. JfilJt-c-W. 1*:t~>i!§J1-iii k v 'n' 1+: t t~t~ft 1::: :tJl '-c, tW~'+:t~Jw. 1*:t~>J,iJU~ -c­
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1T:1i0-n '0 ;r;1r.~lt~~:i.~ c-c, /ff& 1A~iH l-ci;' <. 

(6) ~~11-~~ 

ffirf-~x~'J:IF.jpjfif);jf !) :L ~r v /*t:::/J, ~~7'1--¥H::. J~ Q 11'11:: ~IWll:-J- Qt~ ~)<l>UT!ii\.H, 
7 -11t- .t-..~-c~ ;5 ~IIT~~Jiill.<J- 0,, 

2. i~ J+/ ?kt" / ~7 .L~ O)k ;g !% f* 1t Jilli: g;i: Edf Jj~ A 7 '/ / Jll' )~~Jilli ~!i 

2. 1. Ji~!M·~1-l:!lo/.!~i~k ~ \IWll:".iH::.:M<t- -[> ~l~ 

(1) iM ;t v '~~flJJlL 
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c. it»1&71H~1+.JJHfri~~X.~ff-o} Q rSi·~1.J:n§:~WIJ, 7)<.'Ji~Uzf;•<r(::Jt]'~-.r Q ~~. iiiil@::f.tn. it 

/,J\'11, iliTtn~4H;li!J1, ii-t~ifb·l·1~1r<J-0 * 1J ::r.-f- v /'.~o)?ff$ c l. JM.£tt~J: ~:l&Q·H'.t 
~~(nrii .:Z v 'i' T·IW-t Q" 
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W~t.i:.o.: t:/Jtiv' 0 

it.:., J1(.A 7 :./ /-ttlf,*1;tJ;ill:g;tO).A 7 :;; /~Jfi§(7-t, .A 7 '/ /t~O)ffi:j;:\~~ftrn:.:.J: ~)I~ 

m 2-~'lo t:.~)(!R~,;1f-} Q:::. c /Jts:~ \c 

(1) '+:~~jg~ 

f<,!! J+l /jf ·t' / r) j_, O)_k ii: JJ-J f* *Jiff! ~)t-(' JlT J~°Q<J- 0 -t / r) j_, O)_k ii:~ !IT g}_k ~ f:%, ID -_ -t- / ~7 J~ 

l!&.?R'~ ~IJ& ~t~, ~t:Hil~1U...:~fiilJ rnJl1~7J 7 l>. Lt, 1J,J#flif> 7)<. ~t&: v 't.:.~Xft§-:::'U!ff-} !;J 
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t~ 'c/), j:_ 4&.l iFi ~ i0 ~I Mllm c f.t. z, :::. !:: 17-t l.t. v '" 

irr*1lli!ilft.f4:Jti'f@<n) 111J'l rm:= ;::J / 1,1 1J - H!k~tH" i"tttri L -ct.; VJ • iW.X'+~JWift 1J: 3£ 

d:lf.i.~'o 

.A 7 :/ ~!tH~ 1treiM~.m:rt~ifr:::'1J\.1e+_!tfr.Jif.) J;'~~(Jts: l \ ~ ~ ;{_ ~) *1, Q,, t::J:::. L' ~n- ft 

(5) ~~7'Hf~ 

1<,!!J-1.Jtkt' / r) .L-..O)_k i;::hY,HW-1~; JiW:~;t:~ -c Jll'J~f'J- Z, ri:d1~E~~!t, * 1J ::r_ -f· v / '.~ -c: Ji)~), 
~bl~l'.1/.- )·7~t..J''Jl,./..\~}{;P,-~.l., 7~ :.?·'')-1--w) /1,1_~f\t!,j;171-1177'~:fi';,+;::J'//J fl- f·,ll;ll('f).Jf:.: 
7l,/~11VJ<,f'-... ; ... ..v /J.IL/J .-u.. .. 11!...• - 4 v ..v:~ .._ V. J._OC., 1"1' JJl!!.rt..-... ,._J.tX..·-i r I~ :J.. ..,, / .'J ~ . ..cm. 

~:;, [-_ 
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HiPt¥7 7)<. if> mf:'J!:::: ff. v \ t ~ r7 J,_ iJ& ~ ~ ~ ~ ~ = t ~ r7 J,_ iJ& ?R'~ ~/; • ~) Ltf±: falhtrt ~ 

r) .L-.. O)_k i;:!Y,L ~+.~~I~~ ~)tffril 7J' ~> (7-t f<,!!J+J /Jr )f. 0) rii'i{'.t~EW ~R U~J~ )J 7 J~ i6\ JE 1:. <J-~" 

-=-. n ~:) 1J:f±:Jfl ?i'.r-t ~ r7 1,. IJ&~mf.tz:f~~f!fnlli~'.Z, & "CY:1±:m ¥trt ~ i/ 1,. 1J&?R't{\:-u#1i1!f tt!i~ 

:~ -H:1=A~:~f.*1t<J- ~ 7)\, 1ii'Jl~J1r U);lj~%·M'.Ho/.l'.ff~ l*J{~.! L -n' 0 = l: n> t~Jm;t~N~N-:. J: 0 iful. 

!iJ: 1ri1·1r~·J~filli L, +- if)'J& ?iS't~if.)fJ!inE ''-if) ft:;~(::: <l v '-c W~fc.{i- fl ? " 

*~;-.._if.) Jld~1~\ Jtmr.::. f.1>:~) l!?iW)IJ& ~r.n:c:p {.'Wfiilffi.JiLt, Pl~tff =i - F Fl.t:E\JT Ver. 12 :{( 

J-H v ,-c _:_ i'J( JL:'.<E~Wf.~T-t-:. J: ~> H~,i- 0" t.c .t:; ~Hrtti~f!f: it, '5eti.\ .w.: ~ :x ;\:- :./ vN rmk"iJt .w: 
:rcr)J:l~R-c-6h.;:> 1lrnSv/h O)l~W)t~i/J,_IJ&~ (2x10 1"Kci1tm r.::.J.:6~~~.m::=+~~-.10 

583W c L, illl;,·--.v'l<rmiful.J1r~ 4o'C~,J-0,, 

1d.:., -U#Uf!ftt!i~-('(J, =1 / ~ 1) - I-~*:/~ ?-..1J !Id'-- 1-1).,H:::f~~* ~ h~d.:.~h. 

:"J / .'J !J -- 1- :~ J: ~f~:rm-:. J: ~> IY.k;j§j'f%r:.r:rn\ 1-.~"i- 0 PrnE{tt\ N) 0 t.:.'c/), 1:~~ c rnih~ 
::::P!~tff=i- F Fl.LE\T Ver. 12 i'fflv,-c~i](nJtrit~nff'::::J.: VJ a+W-;J-.;=i,, 

J..:j;:(,·--.o);lj~r¥!\t\:<l::~:~t.c 01t.f-u)iy,,z;gt%+r 1L.-l'.mr:.r:r1::t, 360'C c ~lfrtti ~tit.:." H~(-:. J: 

oiffi!.Ji~J-1IT1r~ 1 t=~-r" * t.:., *:/:;.A 111v1'-- 1-r.::.J.: ~J Urlffi.~.ht.:.t~f'f-o)IJ&-*f 

!% 0) iful.lt ! t' )'~j;:(iful.£.t t,r 27'C l: -:J- 0 c ' t% J;) t.:. ~) U) '5E ti.\ .w.: ;0 ~ 583W <l)!~ff' o/.k ;,;:!YJ +r •L' 

iffi!.Jttt :n7'C, j~''v '{;.j;O)~rBjiffil.JtLtff{J 62'C ~ ~·l~filli ~ht.:." atW~:6'-*~~ 2 :~~-}" 

.:t 0) t.:. 'cf), IY.k ;gt%1*!-C:'<l) '5E r¥/,\/~.t-t!· :J' 7 1 I- U)fm:~:l1 (O)_k;j§j'f;Jli 600'Ct¥.ffi'. i -C:(7-t:k:<l:: 

-:::·t ~ i/ J,_/JIJ&~.f-,1/J' ~)iil1tn5l L f~v ') ~:.~Aif)j~''v ,.~H~::::J;l~~i-.Y:.X..;:> <f) o-r:::ttftv '" 
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:~~;,-(It (I~ 

~ :~·c~ [•? 

•, 1\m.(t:~· 

·1 '.1 ~.!C • t.~ ;: 

·1 .:.;ctC.:' 

4 :-i:·, •• Co/ 

4 .t(>t~· ();' 

I 
'~.1,,.,,,:;> 

... 1.:f:1 (1;i 

:: ((•~t(t? 

·:C:H- ·n I# 
iJIL 14' ;rm IX. 

31 c 

'.K; 

t. /j-71' 1-- Fe§;£ m 
max 360 C 

A.Jg GS 21}t 1 
A.N:>'fS rt lJf NI 1.< Ci 3c. di;. ~ns s:>P lilrn ·, 
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f±:ffl itf t ~ i/ .b. I!&. iHflF-~#f~~Ji~~\t-c-1~~ •) 6 lfiW) I!& 7R' rf!;: cp 'L' Hii!Jt rn ~ r*i lffil.J.t t::: /) 
v ,-c~.ffrtti~h ;) " 

w=t ~ r7 J,,fl.&;jS'~i';O)l!&.;jS'HtLtf±:ffl itft ~ i/ .b.l!&.iHtt-~#f~~~~\t-c,:tl§- a(;:. 

,,id- J:: '.? t-:~dJ.m;-'"' v 'f* ~ 2-ti,~x¥1*1W~P'I (-: f-*1t ~ t1 ~" 1/dl*IW~ r-_ 1-· t.:1::t~21t iJ) &) ~>, 

V'ltf[)~'Ailffi.J.ti?~J:.:11- L-c:Mr!rEi?~~4:·t-6:: e:-C")'j..)i;(;?>A.n~~~/J\~)tliEA L, JT&~ttt1WJ 

m;-C' I:~ t.iIT .!::: f,(. ~J , tl:l W ~c 1t iJ' G ?tL tl:l <,1- 0 o ::. ?.T t.: J:: ~ o& kif:% /:-.t ~A 0) tJ ?.~iffi J~il,-C ~ 
~{I~ tt o" ~ t:_, ~.x*f'JW.~:91--1( ilii IJ'.:E'At!) El f.~~,t¥TiE-C"l~'f-~ ~ho, 

'!& kit~cl)rJill.r!l:-.t, -~ / r) .L-.. 13.& ki (6 x l 0 1-"Bq/t~) }.: J:: 0 ]Et,~~ Q:, 71--2.ilill.[(t ~ 40"C .!::; {ti 

J:t L,,, STAIH~D Vf.'r-1. 08 ~ ffl l ,-c -=-/Xnfilnff J: J:: V) *ltd.:., 

" 2 '!'l'{ilfi'r.+. m ,), II - il•CI 71' 

.:t 0) t.:. Cf>, '!& kit*P'l-C:'O) )C ~!.~1:-.t·E· ;t 7 1 I, 0)1}£~-l'.'.t (o&,-Bf;tl::t 600'Cf.~[.(t i -c:,::tii:.''.rj:'. 

-c:·t ~ i/ J,, ~JI!& ~;f:,f /p ~) iil1tH5l Lflv \) ~-=>~1~(!)~;,t, \·~HtJ:);i~~_y:_ x_ ~> 'f) <TJ-C"(Jtt t- '" 

~-3 ~~~~~~g~-~~~~ 

® J11.t~ 'A<!) 1mn 

tlal.Ji (°C) 

460.0 
430.0 

400.0 

370.0 
340.0 

310.0 
280.0 
250.0 
220.0 
, 90.0 

160.0 
130.0 

100.0 
70 00 
40.00 

- .. 

13.& kif:% y..r ,(,-t]ill_[(t 

~r*i 450t 

I§ - 4 -=.1J( nMfJf (::. J:: o ~ = t / i/ .b. ri.& ~~ 

tlf OJ.k ,,£' f% 0) ifil.ffi: ~ J fti 
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J!f~ ;v7 :;; / ~J !~£Jilli g;i: ~-:. ~J 1~x ~ t1 0 7, 7 '/ / u) Jm ;t~N~M~ ,.. _) v \ -c ! t , -=. h i -cu) 11' ~ JJ1 ~;t f!ril 

~~~~•~m*~~. t~~A~~~~ ~•tt•~~~~~~~~~m~~~~L~ 

rl"Vfrtti ~ 1T 0 t:_" 

J.jr J m (.::. ;=r--.r-~·nil!i 7 r1 - : = ~ <) v \ -0·1~1illi L t.: *t.*' '~ A 7 ~',/ -/ (7) ~ 1.~W. !.t IJ: ~ 1 0),@ V) 

l: tl·Hfli ~ht:_" 

~·l~{il!iTIT B ~·j~{illi*'i!i* fffij~ 

l1t ;.i.. -- ---~,,..ll:ilthfir=•Lv-1 · • =•L '14' ~ ·i 7- ~""M' 1 !#. ,7.. 7 :/ :; !ii; 90 (m') . 7 '.'/ :/ -T ll fiX ~~ fiX (Etc. Z° :,:J -T o 

.¥; ;b t.:. ~) <l) ~ W: 
}j'JlMmi§{ J.t :t 4x108 (Hq/mL) 

1E1!\WJJt 3. 8 x 10" (W/mL) 

-='=- 2 !.'El~f.A F.1· .)..- h~:JiJ\. ,':HJ> W'flL·r· )- f,' 7-, R""T*tlli·1"s p'•' U").,;·l~'rlti·;1:+. LU (R-'-T-bil; 1 u· +-) .J-. v)) R nn.J:--t<., .. ..:a:: ....... X .• , .. .::e.1 1·1~-- ~.:v~ Tonn ... ~ .u ·11 l=l71' ~ TP' ;1f';6f.J._. 

tlffrlfiJJi H tlffrtti*~* fnj~ 

3e~AW.!.t '.t 8X 10" (W / rnL) 

~l'tW'.il ~, 90 (m:~) 

Hnt#~A.m: ~. 112 (kW) 

}j'Jl~AiliHw 100 (m2) 

' ~J;f-j .. -.:r: ,_ )• 7- :l'A.F' I·. c ,' / Jtti- t 7 J.Ji.{.;:. 
1.~~f~itfiHx 5.46 (W/ m~K) Id "";I.• /JIL ~'- , , '.,) .... -' J± . ...!)..., -., ' 1 - , .~ "" _, 

i~n' ~)WW 
m~mM~~~~L~~~~t~~~r~ 

~[#f 'A:UiiU.t 110 CC) ,,,, - .,., '-X- T · .•i:i.:JI.. llll-..>< .. 

: ~ x.t r.t ·:J- 0 -t , v.tJr. A. till!.t J:: ~J ~_l;t :<l:: 
nn.!dH~!fl: c fl;J'<?A!ii:I.!' 

46.3 CC) 
'l~~-U::: zt 9 Rl't'llHkU.t 

i:;.J:.rn~:'i!i W:l.l\ ~), hntwi{l.m: ~ li:f-1.A.m::IJ\ 'f~r ~ f.t. Q Jti'f@UiiU.t IJ: ~IJ+J'A Uffi.!.t J~ VJ *-:X°Cf~J,to) 

r .. ~ -c:l!!~u~t.t 0 l: ~Hrtti ~ t1, J5~ A 7 ·;; /tJ, t~Jt:i:<J- ~ ij'M1H~N'.=t t:i ~n~t!\ Oll'ti§J<rmtJ' ~~ 
'f)j·.l.:'):'Jl.11.~J·. <a.+•~ j· 7 l'°'J.A) ·""f'4'l· 1--7 - I <"-77..,l;.7- ~if) t.i:-kz~J.J;:'>:-l. .r. l. JX..: .. ;x.l '.>-,--. WH"-" .~ ;,J<',;., 1.."l-1< ,;<1 .~ ~ C.. /J' l.."c .;J tl . ~.11l!'.iJ.C.,c: 41;1.:." 

J:J r-. 
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2~1l ORIGEN Mmflt 
· f.JJMr~M~J.t : 3.8% 

· ~nll\.f.l : 2,381MWth 

· ~~ritf.t: 5,14,23,32,41GWd/t 

1.1' ~ ;:IU-l o :tP ,L,, C: L --c, 1!(.dJtJt (::-'") l '--c 5 :liI! v; Rt~~ L t:*fi .~ i' 'l'~J$:J 

Mt~tt'&itfiil::~L--ct¥?£ttf.J< io-6 *~O)tt4i~~* 

3fi$f.J<~1::jljl, 't:~*1.-l>~31::? l. '-c l;t, :ffr£J±O) 7'1N::M:f?i; '91t ~t=. 

• Ji~MfiEtCJt (::: tern kM.m:+1,r;~:x i' * t, 
Hltfil ;J< I mL lh t:.. ~) 0)~;,~ W:*-~ ~t±:l 

• N;Pi¥77)<. lmL thf:: ~) O)*f~.T:+ftatfi~t:: 

.tt l, 1f 1-$.n> 1%fJ l:O).f~f!~Xili~R. 

)JD l i::, 

• 1i?:M~Et~!.t t-:. Jtt!\Jt. ~ * t, HIH1l ;J< 1 mL 

~J /:._ V) (/)JC~~~ i' ~:/I I 

• ~f/.\W:(-'.'.. G iul!:~ J.1t t, 1 t~&.d: ~ O)J)< 

#fC'+-~i-'~:111 

G iul!: : y ~~.&. lJ ~MR G=0.45 

u ~~ G=l.4 

· HM·'il71f< ImL Jl)t:.. ~J<l);)<~li.W.o~l{.:.ktl, 

¥.flj.'f'ij\ lo/ol;JJ:if..tAfif\i~ 

8'>sr, 9oy, 95zr, 95Nb, 103Ru, 106Rh, 134Cs, 

1."Cs, 131,,,Ba, l44Pr 

. t / r) .L-..IJ&.fi·~at±:l w Ci')hj(Jft~E(J, :i:~t.i> A 7 '.'/ /t~.n1T 

· *~f~!t:= t / r/ 1-\ IY.,k ~~ ~:/11 n iftJi i' .* [., .A 7 :/ :}~·-Cll:JH_, /:.. 0 

• .7-. 7 '/ /C!)~~~*JiU:-1:, hj(Jft~Eti~J..(U~QiW:{r * t -c:.:t±:l 
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!#.A 7 -:; -/-U#f!k*H't!i~ :::: f~~* ~it 61~ 7, 7 :1 :; /; • ~) Jlz W ~ ~·v5 Ji:iMkt~ t= <) v ,-c ~fil7'~ 
J<rtr(C lmSv/h k'A 1-· l'. f.t. 0 J: ') ~?rf~:R~J$~~Hrtti-:J-0" 

1. ~ffrtti~f-tj: 

~·j~{illi t= cVV> -nJ, 3£ 1+:-;J-Q }~A 7 :'/ :; O))r: C: ts.: Q 1~7t< (:=, ~,J- L -c, oin GE\ at w fiR. ~ ti ~ (:=, 

;t-~:d:: ~ i.T ~ *-~JJ.lt ~ ~R .>/), Htf! :::.· l: :.:. r ~'*~~;M#i!: W:~ :~,tt<J- 0 !t$ ~ ~ l:f:l L, i!Y 7-~0) 1i:J v' 
tirn~~·l~filli~,J-1'<.tH!ti:C: L-c~;:tLJ~., !~Jt~ht~t~f!li'.&V~Jlz!MfiEiC!t, ¥MJJll'.·J~JttJ~ I 

1.:./1~<J-:i.m ~J , iill; ,., v 'f-*1 :.t :J" / '7 9 -- 1- -ch ~ , 7c:- O) *rt! t 2. lg/ cm:1 c Li::, 

~·J~fillj~c--r·1v(;t, 90m:1 (f)?. 7 '/ -/Jti'f~ 1i:' 1-Y H:--::t~~{ L, ¥MJJl( ~ts: 6 7.. 7 :1 :/JfrHY C: ~ill~~ 

O)~f1~W ~f*"YA11.:. 30cm c Lt:_ (IXI- 1 L 

1 t~ , A 7 ~',/ -:/ 11: j: f~ (/) LJ: /'.)\ t = /<, 7 :'/ -:/I~' 1J'.l ·fil, ~ iV5 .~t-\t w ~ L -c fj i! ~~ * b > ~ fil l"H.::: cVJ ,;:) 

t~ 'ci:J. .=c o)~c. Y ~ xt~ !:: Li:: ~·Hfti 1b 1i->, ~Wi7'1 o)~c :g; u) w f:f ('.=t ~, < --_)tJ 'o)~~nt> N) z, =-

f~~ 
"!1Sr, !l\lY, !l"I. )'' ~'''\b, Hi:if<u, j(lr;f<h' 1 ~'sb, J:'.: [, 1:"t:s, 
::i•cs, ::11mHa, tl{lHa, :1r'La, : 11l'r 

I ·.Hti1~:0J:%-t~7~IT£ (8-ai-) 5_,1x10 1 (Bq/ cnr1
) 

"A=j :1 / }jxMl~i~ Jt ({'!'fit) I. 1X10!1 (Hq/ cm:~) 

1-.¥!ti1~r#i!:t.!illsmm: C !i'H) L 2 X 10; (MeV/s0c) 

7,7 :1 :/¥MJJK1Jm!t (-f't-at) 7. 0 XI O" (MeV/sec) 
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2. ~·nil!i*;!;* 

., 

1- •·· '~~~-· "'~' ::~ .< , 

x 

' A I i ., 
., 

. .,,,·. 

f~ 
" > ., 

. : I ! ; 

~I 
/ ··\ ... _; 0. 5 t.1 l ~~~~J 31n 

!llOM~'iS' 

I ----------._ -____ ii -
~ : 

. i 
( 

( JO.!.• ) 

:., / /f 1; -·· f' 
(~t( : ;!. lh/(''J') 

-= ~-+---+----+-------~ 

• 

"u --- . -...._ -------
·1M,/:,.,,1 

u·Lu)~f.tj: ~lf.;ff i ;Z.-c ~l{rtti L f,:J~*· ~JM' 1 :¥;~.:.kt L -c ~1'~d<rm O)~;,Ejl W.:$.n> 1. OmSv /h ~:;, 

T i'1~JE-t 6~J1iLH~JjfP1 · ~llJ)jrPJ ~ t) t: 85cm -:::-lb Q ~'. '.kl~~::(:triH:xif.)tfrHY;~\;tfr.S::: ~ 

-/J\ ~'-.J, ~1~i ~~@: L -c &'.,~f.t~J$~ lOOcrn c ~Hrtti Lt.:." J!kr-..v \~ ~ l: ~Y'~l<rmo)~'* i.J;$.O) 

:J. t.:., ~21J :.:. kt-:J- 0 J!kr-..v \:.:. ---.>l \-cit, ~1'~d<rm o)~;,Ejl W.:$.n> L omsv /h ~:;, 1-· ~ii:t/ JE i-0 ~ 

J1i Lt 70cm -::- tb 6 ~'. U':J-u'-Jts.:~Hilli c L -c 11l~(nf-$ i~~~ 1f ~''l :: 7, 7 :/ :/i)'f1-& ~ h 6 :: ~ i' 
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: ... r.' ···--. +-·i· i : ·:.... __ ._....:._L . . .. 

:.r.<;~··· 

"' . ; • '\~: :- • ! : . = -~ - '-~;==~:;.-·J-. 
--+ .• ···--:-~~--~T_L__----: •. •· .1 . 

' ! .. :j\Tf" _, ·-··~ 

·r !:- -·' •.. ~---·-1·:_: __ :~:.c·+. 
··~d • ' iT-d; :--jti ! ~~ 

•• •·l 

.•• J 

. ·= ~. •,'; ~- .. 

II 2 5 i;f;;8 :3 



lJ.(•:! ··:·: ' • 

•. t: :::i '---------

l'J. [-_ 



1H1 v·--<;v{ry~;J<.~JJ1~.li:{!ril. ~l'W ~JkffriL i~J+/ 7/f-~ / r) t-.. g>,k,ij-t~f*:if Jilli:~~. &. UJ5(:A 7 '.'/ / 

Jrl'iiU't!i ~~N.t, rS-i v A::;v O) Jj~JM·~1+: ~~ ~ {& ? t.:. ~h ~1RiW> i df.JH1+: ~ J:.& r_;~:lf.Hlli.ift.Wkt~ _m:o)i!~ 

{!~~ H A1 ~ LJ.:.~:J, 1-· <l) I-$'.:~"->~ ,-ca 1-® l. ~JiW:i-0 o 

1 ~~f!ri]U)lJ~A:k& UI-$'.U)tll,{~ 

l. I i~7J<1l::~(;:fjj~71/if);f, 1) i-=J- v /*fl:: 

i~;J<fl::~W~lt7-1 /U)f~·t.iH1fl1J l-.U)f::OI), ~i!7-1 /7,rii-tl±*~-:Ai~'t~,tn1 =r:-f· 

v /f!f t=~xt1~n ·), fR.:U~, *~*®tif.)~~* := /')l; ,-c i.tirlI*- :,i, ii'~)* v i.:--r v / 
:g;-----.rrxfhJP;- -c:J;) IJ, /f 1&r~;J< fl::~W&. U* /7'~u)~~J~J IJ iliTfJ±;t-- ;q~--->v ,-c, 
lff v i .:--;- v / f!1=~1;4>f d~·~1+: if.) r6i 1;, ~1Ril ,, rn ~x t1 -a:- n ·) ., 

-.r Q cpi!~{.QJi-7 / IJ 0)~!,l:(;:{rff ·) 0 ~(~Lt~'~(: f~.[) w.m:~w~ L f,t,-/J\ ~),l~i?:JaH~~ 

w~~*~~w~~Ro••*~M&O~~tt~~~~. *~~~tt~~~~&U1~tl 

nE ~t~t.il~ L~fRijif) mf.11rtf 7f< ~ !tHW-;J- Q ~tH!R.mJM!lJ<!l:)'f~ :::: /') ~ ,-c ill1Jll~'J: (;:-.) .[) 0 11:1: 

1~xw W:1:ulJ! 1-· 1J<o)1fiE;,Jri1:tJ1Jm ~ rrx ~') 1:: c L. -c 'b-:<l::f¥.rV~ Jm<i-~ rFi~1J<. t,r+;n:~:-rJ~f 

-::: ~ o ,t ? (::, 'l~h.k: 26 "f.Ji4: :::: 80 JJ mi if)~<g'.h: .m: c!:-;J-o atjilij-c zh o, t~:J:J, t.1;g~'.Zatjilij 

1~.ulli 1-· 1!<. ¥.tLJ,:tkrJt ~ ~ :d:: otv_v_), 4:¥'x: ~ ~ iD. L. i~J-H l -n ' < " 
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1~:.:.~:9:trt L 1::f.ti!~21t ('.=t, i~ ;t v 1JJtJ\l)JJ ll.:±fR < ~ n~i1~y~) o) lfJ 1-=.~_1;ttrt L. ii\TI ;ti,,, 

ti;*fVi ll:l~ < PJ Jf~Jli!iJf!f~1n 1J:-:Z rt/'/ '-....f.t~®C-;J-o.::. e: r.::. ,t VJ , f1 )ti~~ f!f :=~.:a ,-crii 

;.{. v , tJ\~j:_ L 1:: ~~-8' :.:..t:; v 1 -c ti, iW ;.{. v , t,r +~7Ji w * 0 tAj~ l: -:i- 0, 

i~ X. v '~ kU~if> f"µJIJJ(.::.ff v ', f1~;tf/7Ltf411: L, ?Mi :t v '3€ 1+.Af)--C·if> 1J'JJILt1J:\:T 

<J- 0 t.:. ot>, iM ;t 1; \ t'*l1M.:-:J- 0 ~r~·111~.tf.!f 1.- 1 n', 75"-iW ;.{. 1; 'n'*lt~dt L 1:: ~M--8'-c: t) 7r:~i 1-· 

f!iUt T ch VJ , ?Mi :ti,,' .mu: t.'i cc/sec .ffiJt ~ T'f~ ~ t1 Q" .:. if>:l"~f't-, :~ .mo->11' ~ i,, 1 '3t it 
1~ / (~:~ O. I m3

) :.:..t:; l 1 -c ti, iM ;.{. v \ ;J<iJ\~ ( J /-': / ~ ~ ;.{. 0 i -ct-=.+ Fl tMffi'.~ ·:} 0 

.::. C: !J • ~), i~ x_ ~ 1~j2u1&, !f!.!tJ1 t:-:Z rt/'/ 1J..Jif.)i~ X. ~ '* ~ I- v >~f-~~, ..... 1JF7k-r Q.::. 

!:: -c:. ±[H'f-,·--.. o)i~ ;t v '~ 1.vJJl.: ·:i- 0 .:. e: n> ~rli~-c: &) 0" t.c .t:;, ~: r /' /l*J o)iW ;{.1.- 1 1!<. 

~m*~'°t:.~. mlklff/~cgM)~i'~~~ii:~o=~-c. !f!.M~~~i'~~ 

f. ~c-/-\ 1 /v~mfj!~(;:1J..J#f>(:::~''J·fil_-.J- Q rfi}fR7)<. c ~:~.m 
• IY.k 75' r~ :i ::. ::; 1- t > l*J 8. -:J- 0 t#f 'tll 1)< : ffi~ O. 7 m 3, o/.k ii: r~ .:i .::. :;; 1- t[R W f..fl : ¥J I. Om' 

• #;i~=-:/ l-n'~''Ifil-.J-01w1¥?7t<.: kf-JO.Iin:;, #..:i.=.:/ H~:~.f.ili: iff-J0.7nr') 
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'·tw~ILffrff X' , riX ITT ~~i(1ji/;j ( m) t; 111w < m) 1:-:1 ~(m) ~.fn(m3) filn~ 

.:C- / C{ ; v r.\, I!& ~t{I: ;:I..:=- ;/ ,, 3.25 2.04 0.19 0.996 * I ~Jfil$ttt 1r .:L ~: :.'/ ,, (2~JIJ) 3.82 1.24 0.14 0.663 

I * :::i :=- ~'/ ,, (:~ 8-ffl) 4.02 1.24 0.14 0.698 

-'-j ~~ILfll'll .:<· , rtX If! ~~;t1ji/ii(m) fllt1l1/ii(m) i*i ~ (m) ~f~(m_i) fll'l!~-

1, v /~r1w # _7.. q:- -;; F ( 1 ) 2.11 0.91 0.05 0.096 

ff? ;)'<{;;Qi~ # .7- :.\- ':/ j.;:· ( 2) 2.61 1.61 0.05 0.210 

~= # _7.. q:- -;; F ( ;~) 2.01 1.11 0.05 0.112 

1i'- :A q;- '.'/ F' (4) 1.79 1.34 0.04 0.096 

(3) jji4.J-MRiIB;,-,v' • tBll'.=f < f.!f1J~~_:_kt<J- Z> ~@: 

a. !--- v / ~hm:~t¥77)<.f1~~/;:(t, iiFi1?i~-m_1;;. 7 t= J~ V), ~/;:O)~Kft§.S.Zjl~$,'._;[,!K,J~t=~~­

~tu' 7 /- -- 'J O)ffW~{':~-:J-0" it:_, :ltdtH#i!:~;f~1Jt~#~~f.~jfrcJ- 0 ~f::'., ~t> &') 0 ffiir,J]­

( ~c- /" 1 1vr.tm1}J!~ ii:, =Jt. ;ITf'#) Lt, fR :f-<' :'/ r- '1;~: = ,t Q )tt /' v 'i' ~'.l: [;:-t Q" 

(·1) Hn*i{ll~L 

a. -=E- FC{ J V;r.\J~ J~ ~ ftt P)k ii: t% ~l ii f ;J ( ,:_ O)_k ii: L t:_ ;lji %-t ·i·jJ-~l.J 1ff o) Mt~ 1!H t , ~ J~;J< ~ idi 

71~-.1-7- ~ L :.- 1- ~J 1~~~-1-7- 1--1--- :..;7J~·"'\f" ,,1;·-jj·"=-"'* n"n'-klri~A.·- 1- 7 '·Cll-tt'J:.! i '+ 1 ' ~ .;) ~ c «-'' "''"" ., .;;Ju J:-4'J, .It!! '/) .J.: v 1 \ . .B '- 't) Jj('<,",l·--'' ,",) lrrn .• x rr- ,j.. 

H:l= ~n~ ''I t:... ~J 1 C * yiM)-C:' &) 0 , 

ts: ;tJ, l!&~:t{l:1J..J tffiO)ilffi.!i'. /J:, :/a- bfiitffil ~ t,i: .[> lK ~tkl 'f.:.:j}~ff.§-'C" tiv> -ct>. ;..::_ / I- =Jt. 
~ ~n:OJ: L- -01'!~£,i-0.: l: -c:,, ;ljit!\ !::-tJr.t.~\n'f;~1 ~J fl';) t:_ Y:i. 0J.k ii:.t.-t& utA}:g-t-HH,:.~ 

~ L t.i:v '~Lil#f-:"~x:*-r ?;:i" 

(!)) TiTi?!,;·~4:.1J .7-. (f)Hjflt¥11\Jill: 

a. -=E- /''-{ Jl--;r.\:~J~~ttt <l)O)_k ki:l-%rr::: ;J<. 0);0J: 4H~-))'Wf.t,:. J: ~) ~ ~t.<J- 0 PrnEtto) N) 0 i:if 

i?!,;·~4: jf .7-. Lt, .@7)<. U#Lt mf~7K ~ ~ t) : ::: lJ~ W ~ ~'l .[>, .@7)<. f-$11: J;J, [5~ ~) f4!.t .:C <!)I!& ~t{I: 

:~ J:: ~) ~Jfil ~ 1-f ') ~~8- ~,:_ (7-t, i:if ~-11 :Ji .A iJ\rf fll<J- 0 i:iT'fi~{tiJ\ Ji) 01:: ti), ~_k ;j!i}~O)--"< 

/ I- =Jt.i'~iJr:"OONMt L -c .@'At= ,t ~J lJ~w-r -Ou t~:J:J, 7J<.(nJi:irtt¥~~)'~I?:= ,t VJ ~1+_ 

<J- 0 i:iJ~tt# :;q~UY~"'n\-C:'&) ~J, ~/ r- 1~~ ri~t~f'f<J- 0 i -c:~_:_tt:frn~A1~1fit>&) 0.: 
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h. ~c- /' 1 Jvl'.\:mf}j!~ ti(:=, -c 3€1+-.r- .[>1~.ffl ~tf J;..0) IJ&~t{l:,·t, TiJi?!,';N: ;tJ A rf) 3€ 1+ttiJitilJ (7) 

t:_ .>/>, i~J-H ?k~ / ~7 .L, P)k;j!jf.%fJX:1-*1f J®:~lt~H:.;;.:>v \-c i7'lt-1~0) 1k.~ ~ ~~J®:-:J-0" td:>, 

l!&;,s:-:t{I: rn 1J,1Afl7KLt, lfiH¥i'7f< i' tfrsiW L -c v \ .[> rS'i rlffiJ~tPf'? fi!filO)t~Tl1"~'1;~ t:::1J~W-;J- .;:>, 

(fi) /X-:~f'µ~U#if.) ~-!~: 

a. IY.k ;g:t% o) xffi:tt:t:.:. 1~.t. f<,e:J+l IA 17-'Yl ;g:t% (7-t 1- v -- 7 -- : .:. $~~ ~ n t.:.;tkr,g-c~1i ~ti, 

f~ffl ?"frJ;..t ~ r7 J,,,IJ&~rn·f&1i1fnfu~'.i:~1;~:= IJ v- :..-- 1:::-cJM;, ~it!J" 
IY.k;j!jf.% (7-tffi!~E~ -c ih ~) , 1'f~O)f~fn~j]*;tjqtJJ1-;t-C:' ~- 0 j!,\t"'-v \~!ffi;I: !::-fif\:-clf.J'.Z.A . ~T 

• ~ *1. Qt::.. iJ)' jJ-rf)/.~TU#'1;~ (::, ti t.Kfpj L *1F.t, 'r.(i\:fil C: f,t. /.) -c v \ Q ;~\' l~ T".ij4) 3£ 

1:1~11: O)fi,!!..~~ -c' -7 v-- /t~f'fl::tfU~ ~ft;/,_, t.:t~f'p#t>fi ;) :: l: c <J- 0, 

h. H~)fhtfJ;..IJ&~:tf\=Lt, i~tf.l~U#t:::til:T-.J 6:: ~ i:'IVjll::-J-6 t::..~h, v /'\-7' r1-:; !! "'//; 

:.:. J: ~J 1- v-- 7-- :.:. ~:d::-:J-0, 

ts: :tJ, i~m~ :=th t::.. /.) -nJ, )'.)~~~~~ ~ #t.::. fJ.1:Jfil--::7En-.r o:. c -c't:+>~-1: i:'~tfi 
<J- 0o 

4. 2 r~Vi~f!f:~tm 

(l)JWift 

WJ;)< t.:. J: 0 J'.:n*f:fiLjO)frA ~J.~rn!l::t, r ttlH~JH; .+A~~J (frA.ft:l~itt~~t~. )L cr1*:r\: 
~~tU ,t VJ, 0. lmrn/tf-W!i'. ~~·l~1illi ~.h.[> 0 -)j, hn#~l1!.]0)~L.!_1frf),~,~l~JJ1:ff·t 0. 5mm 

0 1-·-c ;b 0 0 *Mt~ tAJJX:·:J- 0 j!!j[.y <m*ffil~J) 0) ;) ·tJ' ~t.iei6\i« ti /1,l;t1; \~CY (50A Sch40) 

IJ:, :t 9mm (:i~f;l~fifl) -Cd;>"°" mf7K~L!.1!f I- v /.:.rif.)f~st¥17)<.0)J~fr!lo/.! 1 ;:;i-/ i~!i'.(J, 700ppm 

......., 17, OOOpp111-c;b0o 2---4m/s f:M[.(tO)i.i\IJ.~t>J;) 0 !.$;}fj-o)J'.:n*il:t]O)/;Q;'.ft:(7-t, ff~)( l. 5111111/ 

"f.i:rr-cb) ~)' W.i1T-W!i'.O)f9;!J=l'H-::.)(.J-L-(IJ:, l·';)"ts:t:&Ji:r:{rf-f L-(l;\Q ~ ~;(_ ~:)*1-0 

tJ>, Hi!!iifl\J(.:.f*~~HU!IT · ~J®:<J- 0, 

~c- / '1' 1vl'.\:mP:M~ til!&;,s:-r.n:,-1, ifiHJWift. itJ.L~.1JftWi~·§1J*1. ~-n--.r !J srs:~ 161. ¥1 ~ ffl 

HIHXI 1)'<. t,r ~i! l -c v \ 0 it!!J fM-c I ::t, ;)'<. i0~1tct1 -c v \ 0 t.:. Y) '-* ~;~ O) :2'.~h /~.t f.t v \ o i{# W 1)'<. 

0) f-$ )~ 1r f-$11:: L t:. t,g,f)-, fil7'H::. ~~ ~ .h -c v '!J iJf 9 x "-r v / 1f ~~~ IJ:, (iU6':::: ,t .;:> Tt!/t 

ft::!i6\~&'f;.~ ~ ?.T 0, ~-co) t:_ Y), 1:-:J r~ rn: o)i* im 1k. t,r~i! L.. -c v \ 0 w.1~fz~1t o) * ~ :r: 7- v 
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(·1) '+:~jg~ 

r- v ::.,;-f·Hlf W ;J<f.tJ..6-* / 7'o) Jfvk. u :.:. 1~.t" 1- v ---;1-~-n> ~\t; J- -c J1) IJ , A~- t1. ;~~ 

n> lff // I"-!(.::. 7~ A L -ct~.$ i-:tH {~~-Ii 6 ,t 'J f.t :: c Lti.n \, 

it::.., rfW 1k. ~ f.t:i! t_,, -c v' 0 1:-c1:.t1'.J":tf t1.~tst~#.J!Mit~1~.t·'5E~ l t.t 1;' c ~ :t ~>ti 0" 

Cs) iiilt1i~M~tt 
ffiHJI *-.A O)fPf Ji]#[)~;;t-c- iVJ Q ~ !J JM {l:: t'· ~=-1v rn M:rtt¥~J~rtt (:: ,t Q );~~ U:, 1 o•,..,_, 

lO';Gy o)m.ftrk7~ W: :.:..t:; v ,-c, i~ftlftt:'f o)f~ uu)jJ•x'Y~iJ\flf!\~B ~ t1-cv'0 0 JM~o)f,~rJ:d::t_:_ 

:J:Jl \-c, 2 8-~~ - t'· /~filrnmHWll<~mi . ..l::.rnM~.m:~ _m::r1~\ 1sv/h -:::-th ,_>f:::. ~ !J• 

~~. iliTtJ±,t--.A<l)J!CT4H'*W:*-i,r lGy/h l:f}X:'.rj:'.<J-~ ~. mf.n~;,~W:n> lO"Gy :.:.¥.rJjf-:J-0 

u#n11Lt 10" u#r~1 (JJ.:1 "f) ~~·l~filli~itQ" f:<nt::..'rh, ffii.fJI*-7-U:W.i"ff!iUtrnH~m 

-c1~.tn~4H#i!:!KHHo)*;~~:.:. J: ~>A~< ~fr:<J-0:: l: itt.tv' ~ ~ ;t t:di0" 

lff!Jx.'°rv/Lt, 1f~JJ!t*f~..T:i)~ 2X10'Gy (::l~<J-oC:, iJl~·JmJt(J1f1~:TLf~l;'/~\, m: 
~tt:j:o)fftf U:t>t1u.X1Jl·:J- 0 {t;ti11'11 ~ /i~·:J-iJ~, u·c c lri1·tm :.:. ;.G' !J ::r:. -f· v· / *o) !KHtH'* W:*-~ 

I Cy /h ,_!-: {,&:;:t<} .[) ~' 2 x JO'Cy t= j;IJj~-.,J Q U#r~11J: 2 x Io" u#r~1 (22. 8 .\f) ,_!-: ~·l~{illi ~ 

tL 0" ~'f:O)f':.Jh, * 1J ::r:. 7- v /y(7-tt.tfFt¥.ffi'.o)f~J-H-c1:.t:OJJH~JITT%-to)~~.e\~~ tJ 0 

.:. C: IJ:ts.: v' ~ :;i<j- X. ~) .h 6" 

i;~:f>. 1- v /7·HIH1l ;f<.~:i!}~ftto) 0 ·t;), *Mt/~ ~7 / Y !J ~tt\JJ.lt<J- ~ ~o){tf!.o)tf~.fb 

t: U:, 1f A 7 ~'/ ~, Y 7 / 1.-·/' :1 ~-/1~>:-.f ~Y ~):hon>, ftl!rn¥17*'7KM:.f..\l!.~'J:1Ril~1;~--::1~ 

J-H~~tfO)Ji) ~t;Jt'J· (EPDM, !.t~f,G) ~f<,!!J-H L -c:t> ~), il'.fi.~~tf(-'.'.. J: ~), ~fFf¥.ffi'.o)f<,!! 

ffl IJ: F1-1~.~ f.t v' c :;i<j-x_ ~:) .h 6" 

(6) ~~ 51-kf~ 

w11-lz g~~ mo) ;K 1J ::r:. -f· v- / * . oo:t J± * ~-" (-'.'.. (7-t. ~711-~,,~ 1_:_ J: ~;;; 1r: ~ 11.t ll: ,i- 0 

t:.~~E~ft-~ni-H~oU~U~~~~m~~~~~Q" *t, ~fflMOO~. ~ 
TJ;;l.t;J~o)~ft~fit~g l 1::.~2;-(-'.'..!t, ~~·~:.:.r.t t -c I&ff ;t ~Hif!ii·:J-0" 

(7) ft:Wlf$ ll: lfJ <l)f8'ftt 

~c- ''11vr.\m1}J!~~ i-ffe:!tJH4ll: •> Q t~ff IJ:, ~,~:~1.L~ c -c~~ ~ 7 7 :1 ~ / ~l,J­

;;, ~ tt:.:., '79tr-ll<l);J<tt ~ ~~Jilli:<J- 0 ::. ~ -c. frA~R tN**~ ~l)JiJl: ·:J- 0" 

MJ£cr)@ V), 1J&~m1J:ffii-t1Wi:r.t·~1+A:·H<t-o·rt~4~J:t*. 1~ x. i.. 'IVill:ttr~ C7J<.tk ~ :u~fi! 

-co)f*1f), ?X~tlHtti Ciflt~t!.~ · RH~·lt.ff .x • j!,\t-'"'v't.:.fif;;t-)~Wf.Vl-tl'Htti) ~:.:.,J: ~>. 

ft ttJJ f !k * ~ :;i<j-1~: L t::.. ~'J: at C: L -C v ' 6 ,, * t:., J;J. T 0) f~ ffl: ~{'I::~ '') v ' -C Lt, ft !tJ1 U * 
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* l!&.;,s::t{\: r-:t, ffii·t mi: ft·~4. ~ H-r .o +.rrr (stis~ 161.) -c-th o ,~ >, w; :f.t 1J :,,<, ~ f!lilriX e: i,, ' ? 

fi.lth:-c, o/.k ;gf% I*! tlW) i#Hll 1k. t,r ~,~;Jee ttt~ L-, 1k. t!l: ~ L-1:: :jj\rg-c: ~.T J~f <J- 0" 
.J-,, +.• +.r.:1·+- f,, '"U u -~ > """";) ;:'l;: -h .-1-- :1:s .. /--.. i ~ !+ 
l..,.._..(J, .-191 /._,,,._I\. .'J"L/J ll~UIL" C 4 I...;/._ '-?.Ji It•-~·~, ..I:;!,;'?; '1\; (/)/I, iUiM· 1'..~ ~-)' · '-1 !,;'?; ::;,.-,+- 7-.. .l\,f!:k! ·.t .. -L ~l'i: ·- v '-1~n ~ ~c 

a. i{I:~ J~ Q 1;11:: 
IY.k ;g:t~ (7-t SUS3 l 6L tt ~ J-H v '-c:n ~ , iliiffi'. tl·Vfrtti <l) ~;~*~JM i ;{_ 0 c , 1!\: ~ J: 0 ~ 

~(;t ~ *- ~:: < l; \, 
b. ~!Hs 

ft-ttJl1i* $ IJ:, lk~:b: ~ ~ ht.:~Kft§-c1i1f ~ h~>.:. ~ !J• ~), '-1R*t~:::M-.J o~~!~:IJ: 

.Q'..~ftv '" 

c. 1+~111~ 

ft:Wlf-*tf +r /~.t. ;)<~ t:- ~ 2·11::.~p,g-(:'f-*tf ~ h 0.:. l: -/)\ C.>. :tto/.l{ryU!;<:.:.,tt<J- 0 ~c. 

!~tJ~.~t.n ', 

d. iJiTf ;Jf:dtH#i!:tt 
11.n =toJ. .... ,+ si ·s"' 1,,1 H--1• l=R, _,.... .... "J +,!;J· ~1:: § ,.,) 1. ·- _J,, ;·,_, ~ 1t1:1. ~ 1. -/ ,J...1r .... H· -i.-.. • • ~ 
7.X.-1=Pfi' ,i.., ' '"' I) • 1"1 '(( m \i' ..... .{'.) •. , ·r!J· .11[J /l ~ v. " -::> IJ; J.X.:t'J il'YJ< l·--" <"..)? J [.,~cl.·') ;(_ l·--

4. 3 ifu!.[.(ttl·Hrtti 
11. :t I ~-l~fillitf1~ 

i#H'.ll ;J< o) ~ FflH.::. '* \; , , .:c / ' 1 1 v :~\Jn::i=fil $ ttt n, c.) f ~ J-H r.ff P)k .£: :t~ t' ~ :t ,i- 0 0 .:. h ~~ 

IJ:, 7K~ ~ f& t= i9;!ffl ~R~ '/ r7 J,.~;,s::tf\={&f~~*"t!i~. & v~H~m ?tr~'/ r7 J,.~;,s::tf\=-U# 

1** Jifiig\t: . .:. -tt:J:fi1~.:.Jll'1~x<J-0 i6\, r~d~ffi'. U) b~Q-M:'.t~&.l'.ff ~ 1*!8. L -c v' 0 :: l: tJ> ~_) ij;jm 
~~:= ,t Q tlffi.JtJ:J·{-~~-1~filli L, -:C·<J:)~;,s::tf\=O)ft~nE/"-if));~~:= /")l ,-n•~~,~11 ') '> 

·1. :t 2 ~·l~filli)Jt:b 

-(J( }GO) '.<l::~iful.ffi'.~·l~frlfi (.'.'.. J: ~) , f~J-H /Jr-~'/ r) .L\ g.'_k~:t~-Hl'f*tf Jifiig\t-('~:-fJ~f<J- 0 F~ 

<n ~ ?R't{\: cp •L' iffil!t & tH~ /' l 'W <1> M: rSi tlffi.Jt (:: /") l '-c ~Nilii i" fl ? " 

ft .t:;, ~-l~frtti~1tf:t7-t, .:A I, o / 7- r) .L\ P)k i;::t~ ~ Lt!li'X: L~iW.k ;g W:~> At:- v' ~ ;t;fl,'.<l:: ~ti 

Qt'/ r7 J,.~~:tf\= C: -} ou ~~.m:,·t, ~rniM~.m:+o:U:l;R-c\b ort-J lmSv/h ::::~.:i :t 0 t 
/ ~1 .L~P)k~ W: (~:~ i. 3 x 10";nq1:t%) :.:.m ,,,,i- 0k:12. 3 x 1o"w >-: L. P)k~f%o)j!,\t---..\; ,~ 

.~ (1Wlrni) t~/!j;l:(;t, 6mrn (:tH,tfifl), j~;,~\-t--1 (}.R) MJrniJ1i~ i:rnmm (:L~f!F1ifl) ~-.Jo" 
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4. 3. 3 tl·Hfli~;~* 

f±: J=IHtr t ~ i/ J.. iJ& iH{I:- U#U*nlli~'.H::. :f3 l q:, 

ll 1::. ~~8-0)0)_k~f;!-J O)j/ii)]'[ (7-t, Y'j..-j:UfuliJ:!r ~ 40'C l: <J-,;;, c' f:% ;b t.:. ~) <l>Jtt!\ .W.:t'*1 2. 3 

x 10~w if.):!;Jiifr, IT& ;,s:t{\: cp ·L'Tlffi.Ji /J~t-J I fiO'C, ~ ,, v '(,$:if.)m: rS'i iffi!.!i LU( J fl!) 'C :!-: ~Hilli ~ 

tl1::., 
.:C <l>f::_'r;l), IJ&?R't{l:1J,n:<1>~~'Jt".;;i-71 1- ~~~if)f~~·~1.J: (t ~ r7 J,.l!&_;,s:,j:;tr-;t 2oo(C.ffi 

m:, .A r- o /-f· ~7 .L, P)k~tt1~.t 600'Cf:MJ]'[ i -cb:':<l::) J(->f~o)j/,\!>·v 'tt1f~t-=-*;~\~ 7-;.t.,;;, 

<f) <Ire' (Vt v '" 
1.i:.;.:>. OJ.kii:!J'Jit. 1rHiH1ii~o)f.:.O/), ~.k.tit%o)t~~.ttt'!-(sus316U t,rf~tc . ..immt.N_:_ 

ll 2 5 1& 11 20 



cf:J11U,OJ:t ~ /' IJ rn ? t), ~n't!iatjilij rn,fJJfUltrB TiT IJ ( 'l':hx 2fl 1f 8 J-J H IJ) l-:J,11~ :::: '.J.Sn't!i-} 0 

,f~:ftu)~tw!::t1.0rlmiJ..t;!.!)7 :_,,,~o)g\iH • ftm~go)J7~H-:..--)~,-c, J:J 1-·o)i!fl~J'.rj:'.tb0, 
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i . ~;t f!riH± tm 
a. • ~<J;J.11i~1~,:MJ,~;i'.J'-H= ~ i: x:r-t~~(::: ( 'l~/JX 2!) {f. 8 .J..J 1 ·1 IJ ,t V) Hin:::) ~'.Zat ::::;,s:-=F Lt~ 
l,J / .'J (C, G3, G4, GS, Jl .:r: iJ 7) 

(I) HO tC~fnlktfr~~ 

C. G4 .:r: 1) 7 ( 7 7 / / l,J / 7 ) 

'7 / ~ '.fl: .m: m:~ 1, 000 

.L~-tr~ 17'1 P· £ mm 12,000 

Rlnlt:&J1i ~ mm 12 

lJ.H!Z~~ mm 16 

r6i ~ mm 10,822 

~{!'~~ IOOA mm 4. 3 

200A mm 5. 8 

600.:\ mm 12. 7 

f;t~Sj- ijluj t>..< • J1£ ~j SS1100 

fF;fl' - STPY400, SGI' 

-------- i~J1iW (rfJjfJ+: ;j;- ."A ( /thX: 1fi1)) ~*1f* ( lt/Jbfi I) 

Wf- O' fl: 200A tR '11 200A tR '11 

H ~ # 1) .I.Th{[:: t''.:=. tt.- FC200 

-*:1ii'1f~J-HJ±}J 1. OMPa 0. 98)fPa 

~r6if±:.lfl iffiltJt 50'C :;o<c 

-------- .An~~* (If,' iJ i-=J- v/1!f) 

J!:(: ~ IOOA H:J ~ 

M "'"' -~ ~~x?-v/ 

lli:~-til!m1+ .t.i I. OMPa 

-*: 1ii'1 f~J-H ii\l[.(t 40'C 
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'J /~WW: tn:I l, 000 

*~-;-j"y;b 1I•J 1x. +. mm 12,000 

m·1~1x:e ~ mm 12 

utt~J!rf ~ mm 12 

Ti 
fi'il ~ mm 10,537 

*ii'Ji:r: ~ 1001\ mm 8.6 

200A mm 12. 7 

600!\ mm 9. 5 

¥1f~ .ffliilt&: • J11:t&: - SS400 

1brtr - STPY400, STPG370 

-------- ifil~;~* (iliTfJ±,J\-- :A (~JJXouo)) im*~f1'. (~DXouo) 

llf u 1:¥c 2001\ +~~ 200i\ .j:~ ~ 

t;J 1ff * rJ t~ft. e··.:=-1v rc200 

m: rBi f ±: ffl JI fJ l. OMPa 1. 0\1Pa 

~ r.-1 f ~ J I JiliiU1t 50'C 30''C 

----- .A. W~c'A° (;J~ 9 ::.s:~f- v /'A°) 

)~ ~ 100!\ tll~ 

¥1 f~- ;J~ IJ x~f- v / 

:la i% ff }tj JI) J 1. OMPa 

lli:~-t.il!m ~kl.J~ 40°C 
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.JJ.x.1)7' 

'J /~WW: tn:I l, 000 

*~-;-j"y;b 1I•J 1x. +. mm 12,000 

m·1~1x:e ~ mm 12 

utt~J!rf ~ mm 12 

Ti 
fi'il ~ mm l 0, 812 

*ii'Ji:r: ~ 1001\ mm ,1. 5 

200A mm 5.8 

600!\ mm 9. 5 

¥1f~ .ffliilt&: • J11:t&: - SS400 

1brtr - STPY400, SGP 

-------- ifil~;~* (iliTfJ.±,J\-- :A (~JJXouo)) im*~f1'. (~JJ.ltouo) 

llf u 1:¥c 2001\ +~~ 200i\ .j:~ ~ 

t;J 1ff * rJ t~ft. e .. .:=-1v rc200 

m: rBi f ±: ffl JI fJ 0. 98MPa 0.98MPa, 1. OMPa 

~ r.-1 f ~ J I JiliiU1t 50'C 30''C 

----- .A. W~c'A° (;J~ 9 ::.s:~f- v /'A°) 

)~ ~ 100!\ tll~ 

¥1 f~- ;J~ IJ x~f- v / 

:la i% ff }tj JI) J 1. OMPa 

lli:~-t.il!m ~kl.J~ 40°C 
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(2) ~t~-¥!R.711f~7f<!l:H® 

GS .:r: 1) 7" ( 7 7 / / l,J / 7 ) 

'7/~ZJ:.m: m:1 1, 000 

J.::~-tr~ P'J 1E mm 12,000 

RliTJ*!zJir: ~ mm 12 

JAH~a~ mm 16 

rSi ~ mm 10,822 

~{!'~~ lOOA mm 4. 5 

2001\ mm 5.8 

600A mm 12. 7 

t,t~;q. fflii/ .jjj • ,(fr t).>i SS,100 

{'r'lr. ..1.' 
Fo Ir - STPY400, SGP 

---------- i~J1iW (1f1itJ+ Jj;- .7.. ( /thX: 1fi1)) ~*1f* ( lthbfi I) 

n'f- U' f:f 200A tR '1r 200A tR '1r 
H ~ IF iJ J.Th {l:: e· .:=. 1t-- FC200 

i«1~M~J+JJ±}J l. OMPa 0. 98\1Pa 

m: rSi f ±: ffl iffil)t 50'C i10'C 

---------- .An~~* ( ;jf 1) :L -=J- I-</*) 
J!:(: ~ IOOA t§~ 

tt ,;:,;. 
.~ *~::r.1-v/ 

Jtt~-til!m1+ .t.i I. OMPa 

i« 1~M~J+J iful.[.(t 40'C 
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b. 4-1& ( 'l':hx 2:; "T- 8 J-J 111 W J;JJ~) ~'.i:H-t Q -7 /:; 

( 1) RO t~M§ 1)'<.~JM" 

G7 .x. 1) 7' 

'J /~~.W: tn:I 700 

=F~-;fy;b 1I•J f X +. mm 8, 100 

m·1~1x:e~ mm 16 

UH!ZJ1i ~ mm 25 

'' fi'il ~ mm 14. 730 

f!1=ii'Ji:r: ~ 1001\ mm 8. 0 

200A mm 12. 7 

5001\ mm 16.0 

¥1f~ .ffliilt&: • JAt&: - SS400 

yt;' - STPT4l0 

------ jill~;~y (iliTfJ.±,J\-- :A Cti: DX: ouo ) ) im*~f1'. (~DXouo) 

llf u {$ 2001\ H:l ~ 200i\ .j:~ ~ 

t;J 'ff EPDM ~JJ,lt d .L, 17CD450-l0 

~ rBi f ±: ffl JI fJ l. OMPa I. 0\1Pa 

~r..lf~J[Jiliil& 50o:C 30''C 

----- ."AW ~c''A- <irwJ~) 

J~ ~ 8. 6mm, ( lOOA) 

¥1 f~· STPT410 

:ta !Ai f~}tj JI) J 1. OMP~ 

Jtt~-t.il!m ~lol.J~ 50°C 
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l).xl) 7' 

'J /~WW: tn:I l, 000 

*~-;-j"y;b 1I•J 1x. +. mm 10,000 

m·1~1x:e ~ mm 13 

utt~J!rf ~ mm 2:i 

Ti 
fi'il ~ mm 14,365 

*ii'Ji:r: ~ 1001\ mm 8. fi 

200A mm 12. 7 

600!\ mm 16.0 

¥1f~ .ffliilt&: • J11:t&: - SS400 

1brtr - STPT4l0 

-------- ifil~;~* (iliTfJ.±,J\-- :A (~JJXouo)) im*~f1'. (~JJ.ltouo) 

llf u 1:¥c 2001\ +~~ 200i\ .j:~ ~ 

t;J 1ff EPDM ~JJ.ll d .L, 17CD450-10 

m: rBi f ±: ffl JI fJ l. OMPa 1. 0\1Pa 

~ r.-1 f ~ J I JiliiU1t 50'C 30''C 

----- .A. W~c'A° <ir-J~) 

J~ ~ 8. 6mm, (lOOA) 

¥1 f~· STPT410 

:lai%ff}tjJI )J AAJI 

lli:~-t.il!m ~kl.J~ 50°C 
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JS .:r: ') 7" 

'7/~ZJ:.m: m:1 1, 235 

J.::~-tr~ i7'I 1E mm 11, 000 

RliTJ*!zJir: ~ mm 12 

JAH~a~ mm 12 

rSi ~ mm 13, 000 

~·fl·a~ lOOA mm 6.0 

2001\ mm 8.2 

650A mm 12. 0 

t,t~;q. fflii/ .jjj • ,(fr t).>i S~MOOC 

{'r'lr. ..1.' 
Fo Ir - STPG:no, SM400C 

---------- i~J1iW (1f1itJ+ Jj;- .7.. ( /thX: 1fi1)) ~*1f* ( lthbfi I) 

n'f- U' f:f 200A tR '11 200A tR '1! 

H ~ EPDM f'r hx :;:::t J,. FCl).150-10 

i«r~M~J+JJ±}J 0.98MPa l. 4~1Pa 

m: rSi f ±: ffl iffil)t 50'C i10'C 

---------- .An~~* ( ;jf 1) :L -=J- I-</*) 
)!:(: ~ IOOA t§~ 

tt ,;:,;. 
.~ *~::r.1-v/ 

Jtt~-til!m1+ .t.i I. OMPa 

i« r~M~J+J ifu!.[.(t 40'C 
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.J2, .J'.~ i ') T 

'J /~WW: tn:I 2,400 

*~-;-j"y;b 1I•J 1x. +. mm lfi,200 

m·1~1x:e ~ mm 18.8 

utt~J!rf ~ mm 12 

7'.=:.:i7a~ mm 16 

'' fi'il ~ mm 13,200 

~-b'i¥~ 100!\ mm 8.6 

200A mm 12. 7 

6001\ mm 12. 0 

¥1f~ Hliilt& - SM400C 

lft~t..i - SS400 

y :=. =:r. 7t&: - SM400C 

1brtr - STPG370, SM400C 

--------- Jill~;~~ (iliTfJ.±,J\-- :A (~JJXouo)) Jll*~f1'- (~DXouo) 

llf u 1:¥c 2001\ +~~ 200i\ .j:~ ~ 

~~- la:'. EPDM 'ci'.h£ :-f .L\ FCD450-l0 

m: rBi f ±: ffl JI fJ l. OMPa 1. 0\1Pa 

Jtt~-t.il!m ~lol.1~ 60°C ;)O"'C 

--------- .J\n~~1iz. (;J; 9 x.~.r v/1iz.) 

e ~ lOOA tR ' 11 

¥1 f~- ;J~ IJ X ~T v / 

i«r~M~J+JJ±}J 1. OMPa 

m: rBi f ±: ffl iffil)t ·10'C 
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.)-1.x1) 7' 

'J /~WW: tn:I 2,900 

*~-;-j"y;b 1I•J 1x. +. mm I fi, 920 

m·1~1x:e ~ mm 15 

utt~J!rf ~ mm 12 

Ti 
fi'il ~ mm 12,900 

*ii'Ji:r: ~ 1001\ mm fi. 0 

200A mm 8.2 

650!\ mm 12. 0 

¥1f~ .ffliilt&: • J11:t&: - SM490C 

1brtr - STPG370, SM400C 

-------- ifil~;~* (iliTfJ.±,J\-- :A (~JJXouo)) im*~f1'. (~DXouo) 

llf u 1:¥c 2001\ +~~ 200i\ .j:~ ~ 

t;J 1ff EPDM ~JJ.ll d .L, 17CD450-10 

m: rBi f ±: .lfl JI fJ 0. 98MPa 1. :a!Pa 

~ r.-1 f ~ J[J iliiU.1t 50'C 30''C 

----- .A. W~c'A° (;J~ 9 ::.s:~f- v /'A°) 

J~ ~ 100!\ tll~ 

¥1 f~- ;J~ IJ x~f- v / 

:la i% ff }tj JI) J 1. OMPa 

lli:~-t.il!m ~kl.J~ 40°C 

n -2-tH~ 12- 17 



.J6 .x 1) 7' 

'J /~WW: tn:I l, 200 

*~-;-j"y;b 1I•J 1x. +. mm 12,000 

m·1~1x:e ~ mm 12 

utt~J!rf ~ mm 12 

Ti 
fi'il ~ mm 12, 012 

*ii'Ji:r: ~ 1001\ mm 6.0 

200A mm 8.2 

600!\ mm 9. 5 

¥1f~ .ffliilt&: • J11:t&: - SM400.:\, SS400 

1brtr - STPG370, STPY400 

-------- ifil~;~* (iliTfJ.±,J\-- :A (~JJXouo)) im*~f1'. (~DXouo) 

llf u 1:¥c 2001\ +~~ 200i\ .j:~ ~ 

t;J 1ff EPDM ~JJ.ll d .L, 17CD450-10 

m: rBi f ±: .lfl JI fJ l. OMPa 1. 0\1Pa 

~ r.-1 f ~ J I JiliiU.1t 50'C 30''C 

----- .A. W~c'A° (;J~ 9 ::.s:~f- v /'A°) 

llf tf tf 100!\ tll ~ 

¥1 f~· ;J~ IJ x.~f- v / 

:la i% ff }tj JI) J 1. OMPa 

lli:~-t.il!m ~kl.J~ 40°C 

n -2-tH~ 12- 18 



Kl -lti ') T 

'J /~WW: tn:I l, 200 

*~-;-j-y;b 1I•J 1x. +. mm 12,000 

m·1~1x:e ~ mm 12 

utt~J!rf ~ mm 12 

Ti 
fi'il ~ mm 12, 012 

*ii'Ji:r: ~ 1001\ mm 6.0 

200A mm 8.2 

600!\ mm 9. 5 

¥1f~ .ffliilt&: • J11:t&: - SM400A 

1brtr - STPG370, STPY400 

-------- ifil~;~* (iliTfJ.±,J\-- :A (~JJXouo)) im*~f1'. (~DXouo) 

llf u 1:¥c 2001\ +~~ 200i\ .j:~ ~ 

t;J 1ff EPDM ~JJ.ll d .L, 17CD450-10 

m: rBi f ±: .lfl JI fJ l. OMPa 1. 0\1Pa 

~r..lf~J[Jilia& 50'C 30''C 

----- .A. W~c'A° (;J~ 9 ::.s:~f- v /'A°) 

llf tf tf 100!\ tll ~ 

¥1 f~· ;J~ IJ x.~f- v / 

:la i% ff }tj JI) J 1. OMPa 

lli:~-t.il!m ~kl.J~ 40°C 

n -2-tH~ 12- 19 



K2 .x 1) 7' 

'J /~WW: tn:I l, 000 

*~-;-j"y;b 1I•J 1x. +. mm 10,000 

m·1~1x:e ~ mm 15 

utt~J!rf ~ mm 21) 

Ti 
fi'il ~ mm 14,563 

*ii'Ji:r: ~ 1001\ mm 8.6 

200A mm 12. 7 

600!\ mm 16. 0 

¥1f~ .ffliilt&: • J11:t&: - SS400 

1brtr - STPT410 

-------- ifil~;~* (iliTfJ±,J\-- :A (~JJXouo)) im*~f1'. (~DXouo) 

llf u 1:¥c 2001\ +~~ 200i\ .j:~ ~ 

t;J 1ff EPDM ~JJX: d .L, 17CD450-10 

m: rBi f ±: ffl JI fJ l. OMPa 1. 0\1Pa 

~ r.-1 f ~ J I JiliiU1t 50'C 30''C 

----- .A. W~c'A° <ir-J~) 

J~ ~ 8. 6mm, (lOOA) 

¥1 f~- STPT410 

:la i% ff }tj JI) J 1. OMPa 

lli:~-t.il!m ~kl.J~ 50°C 

~:;, [-_ 

n -2-tH~ 12- 20 



'7/1J :=""')!,,-cu:, ~;;t:i;;i-~1Eri;:i-~1~\ti <, ~a+. 1t;;1J:.m.t~1::::J:Jtt Q:; 7 A:~ r,~wo)~*i-

1iMl~,J-~ 'borC:'!tf.tv't'. l::~tt·tmn\t~&'.·~~~rlMrtti, nl•10)/\o)~m5illrllfrtti~ L, +:J!tt 
,r~J-tt' ,,.,_,, 1-.· L -Cr , 7 - t. ,,.,_,, 1:-lzz-£;J.J 1 -1--
J:tt x c. 'I J v .~ ~ ~- c. 'lll!'-••i:.' v l~o 

-¥DX:2sfFs n 14 AJ:J~?f.:~g1ta1-,J-z,?' /:7(-:...-)i,,-c1:.t, ~_l;tH · ~~_1;tm.t~:~¥...-Jtc, l:: 

~fl:trd)\~)~·~l~JJi:r:J'Hilli, ,~lii]0)'./(0) ffH~~J'l~filli~ L' f ·)Jf.dm!t~H L -n '.[>:. (: ~~-j,e, 

Lt:., 

.J 2, .J :~ x 1J 'Y <!) 7 './ l/ (::: <) l '-nJ, W ~ T $JtH~ (.J IS H 81'01) i" )@ffl L fi'4~IJ:·J~JtJ·I~ 

frtti~h-:d:" t~~5ITt!.trl"Hrftio)0 ·!::i, -rlfnilJ;!l~; /~o)nf•10)~~rlMrttiJ t-=.--_)v'-Cli, Fl/.fs: 

T*mt~ (.JIS H 8!)01) 1J')(=~~-C1ii~f±:m Lf:_J'l~filljo),m.Jt;ry\fiv':. Ci.l'~), ~at· 1£ 

~_!;t#!fll. (JS\![ #!fll.) t-=.J: I) t/4)~5ITtf.ttlffrlfi~fi!, 1+:J!f.dITtf.t ~1'.J" L -cl' 0,:: C ~ffW~{': l f:_" 

-f 0){tj!if>ft4irr·J~JiJ'l~{illi :::: --) l ,-c Lt:, w .,f>:T~~!H~ u Is H 81'01) if)~;:t(fl:t:R ~tr.ilL~: -r Q 

~.\tH !:: <J- 0 n'. mi mmP'l :-=-%-rl.Y.frttikt~rm111:0).,f'.'..~ff:d'fl!ll:~~tei-0 :nr~o)#l'.<l::t\t1.1;':. 
L ·A\ ~'.- ~~L ~+ . '=": ~! LJ-LHv I ~ 1- ~) ~ w· L _,._ ·f1iR" ,,.,_,, ~ ~-liff L L -7'" .,;-:i ±1'-,I- 7-.. . 

L_ 1.1 _) , 11.X o :<l:: n.X ~~ 1'tf • - (.J.... .7f'· I._ . c ':Y J 11 . L_ ' u L ~X. ~ ·~ c 

O) ~~a:.i.~?f.~%-2,ktr.tf'l~:n-=-~Jtittx,'.=tgxt-:. <-¥DX: 2s fF s fl 14 Fl J: ~) 111u-:.) ~_1;t~1-:-=-k?+ lt:_ 

7 / l/ (C, r.:~. G'1, Gfi, J 1 x 1) 7') 

a. fflf'mJJ;!l?'/:70)ijlu]U)~~tlMrtti 

;;'J:at . ~~'.H!if.'~(.::. i'-f:ll], L' .t&:J1tJHilli~~nlli L f:_c ~·1~filliO)H:6'-W:, lk~}JJit:ifiiLzJ)h Q 

:. l: i,rf«E~B l 1::. U<- 1 - 1 L 

DiHp 
t=---

0.204S I/ 

t W-f ~ <n iW~ J:. ~Jt ~ i.; Jit: ~ 
Di *fi'O)P'Jf:f 

H *ii.Q 

,o i1~f;j;:0Ht.i: 

s Jtt~-til:<:m 1M1t t:j;i ~t 9 

HflO)~'f~g1 i]Mf.t)J 

n k 'f*[t f 0) ~:!Ft~ 

f:_ t:_ L , t 0) fiR. IJ i;lUt ~111.], f!lft1iirliiilif) t:: ft U: t. =:Hmm Hi J:., -t (nftl! rn~m\ 0) :tJii ft U: 
t=L 5 ~mm] 0 I-.~ <J- 0o if:_, Nf:fO)k{j}(-'.'..r,t C 1::&:'.·~.1$ ~ 7,r~@:<J- Z,, 

n -2-tH~ 12- 21 



~~16f4i\ ~¥1rlliJriHll: £-~~J$[mm] ~J$[mm] 

RO ·~"t ~"· 1 ~,.._~ lOOOm 1 '#.Ml li;;;M1V< .T o 
ljl / /,! t~J!:(: 6. :~ 12.0 

~ l't ~ ~ Jfil;)< ~:-TM' (77 /'/) 

RO t~M~;J<~:-TM' l ooom:' '?ff W; 9. ti 12.0 
7 / l,J t:&Ji:r: 

$.t~ fifi jl1;t14l, 7)< t\'J' t'lli U~f~) 9. 8 12.0 

b. ri~J..t;!.! ?1/7 o)J:tHJiu)e ~ ~·lifrtti 

~'J:at · ~~'.Z.m+.~r.::. i'-fil1 L, Jrtt~rnii:r: ~ :: <)v ,-c~Hilli~'kJilli Lt~" ~·1~fil!iO)H:6'-W:, ~f'.'.,!Jl:L 

~1x:et,rr«Ef* L -c v '0 :: l: ~fffijg Lt::. U<- i - 2), 

m~~!tiffF ~f1illi~{ll £-!&f ~J¥-[mm] :%)¥[mm] 

HO ra~fn7f<ll:i:Hy l ooorn:' 'fl: .m: 7 / l,J t:&Ji:r: 
:t 0* 1 16. 0 

$A?i.fi¥..~.fFf!7k~HW (77/:/) (Jftfbi:) 

RO i~U&7k~HW 1 ooom:' 'fl: .m: 7 / l,J t:&Ji:r: 
:t 0* 1 

4~.fMt~Fftl;f<~l't! 
12. 0 

USt&> (Jftfbi:) 

c. ~ j,TJ~ ~ / ~l (!)~'f ~Cl))!f: ~ ~¥{illi 

~!hi-. ~~lkm.~t:.l:tfH1.l& L' yiS'O)~_iJ¥j·fqrJti7,r-~biff Lt~,, jf{rfti0>*"6*· ;f<~J\iJI::mH ;(. 

~J:4'L9:: 2::: i'tit~:t!- Lt.: (~- 1 - :i L 

Dill p 
f=---

0.204S n 

t ~ f~ en~ 1-'~~U.: &'.· ~~·)'.t ~ ~ 

Di yiS'V')V'J~! 

H 7f<liff 

ff~ 1* (f) lt ~~ 
S ~ r'di{~Jlhliil.& t.::t:Ht {) 

t;t~:;+o>j't~ 115#1.L~JJ 

n R f·*I* f- CJ) 3?/J $ 

n -2-tH~ 12- 22 



~$!6liJ' y#W1~ ~lJZfrttil'.ilHll: ·~·~i;t)J$ [mm] ~~[mm] 

100;\ *i:i't~/!j;l: ~ r.;·:· ·1. :; . ,) 

RO 'i''l ,,,.. !"< ~_,_M° lOOOnr1 W~ ~i:<:~~(i! .T p 

3. 5* 200.:\ yfi'f"J.:D~ 5. 8 
$ t~ frf( jl1f~7j'( H' ]' ti!V (7 7 / :/) 

600;\ *ii' t~ Ji:r: ~ r.:* 12. 7 . ,) 

lOOA ~f~tR!It 3. 5* 8. 6 

200;\ *i:i't~Ji:r: ~ r.:* . ,) 12. 7 

RO '!''l ,,,.. !"< ~_,_M° ~i:<:~~(i! .T p lOOOm:~ ';(j.~ 600A Wi~t~Jit: 3. 5° 9. i) 

:t tMt m:Fill1k ~.Tt~ OwtJO 1001\ yiS't)i!¥ 3 r.::* . ,) rl. 5 

200A Wi~t~Jit: 3. 5° 5. 8 

600A yfi'tJ.i~ 3. 5* 9.3 

n -2-tH~ 12- 28 



d. ~ f~i ~ '7 / !,! rf) Rln]<f.) /\: 0) tfH ·J~~·l~1illi 
g1tH · m~~tJt1fd-:.i$f~ L. nl<iJO)/\o)tfll5mt-=. '.)v ,-c~Hrtti~~Jftff l t~, ~ffrlfio)*~*· M~ 

g~: =-fr ~1.11~ rml~ :0 qf!J ·Jm t= ~~,~ t.i: rm ,hJLt VJ * ~ l , t:::. iJ), tflN~nt 1 · ~1-:::-th .o = ~ ~ wtrB L 

t~ (}<- 1- 4), 

A1 = (171,. - Ft,,.)(X -d) 

Sn 
- 2(1-~ )(1/t, - Ft" )t,, 

iJS 

X =X, +X~ 

., ,, 

d tn 

X 1 =X2 =(A1ax(d,Z+t, +!,,)) tni 

A2 = 2((t,11 -1111 
)fi +t,12YJS,,I S, 

PDi 
l =---
"' 2S-l.2P 

Yi = ]ltfin(2.5t,, 2.5!,,
1

) 

Y2 = Min(2.5ts, 2.51,.2 ,h) 

Ar = dt,,.F + 2(1- ~·: )t,,.Ft,, 

tn2 

tur 
p 

S
' 
• 

Y.!. 

d 
F 

n -2-tH~ 12- 24 

ffli •H( I.:: 1 f ~:JJ It. ~i~ flii .fill 
nfiil ,MWi X (i 'lqhi if!~)! U)-/'ffi1ih I.:: 1f0J it flii ffl 
w fl im) 1 o) -tffi ·Jm 1.::1f0J it mi m 
-1 · ,7-;.. l~J iW4~ ;'m if> fffi ·J6i::. ff ~9J 11 fITT .w 
PVC-:Hfil.2 t:.J:Jt~J::-.J- 0 ~JFti 
JJl"W)M 1/'J'/ ~ 
*I* ti:' H <!) !;~ ~ \JJl"1 (f) ~I· t~ I: . .f:'., ·~ !;;. J•/ ~ 
(PYC-:3122(1)\:.:t.;~ \"C 

n = 1 ~ LJ-. {, 0)) 

1Tflf.i}+Jy: ~ 
nfill.H~ J: ~) :Yi-IJUJ 0) Tf fl JR: 11'Jy: ~ 
ijfill.H~J: ~) r"JIJQJU)Tfflfa:11'Jy:~ 

Wflo),n-~:i: IA:~·~tt)'/ ~ 

%-1:'1i1Y:!JllJ± )J(;/<lfi!l)=9.80665x10:\11 ,0 

nfii11lkH:No).Q1:'1i1Y:!JllUuU:n'.l.:}..itJ 6 

f'{i; f ~ f;j" ~q. <!) ~ r:' Ii 1',/! Jtl Urrl.J.\t (:. .t3 t ·j- ~ 
tr'.fl:iJliJW.t:1J 
f'{i; f ~ (f) 1J,r'f:t 
Jll·~ mi t:. iD "'.) t.-. t11J1(Ut:. ff ~Jif~$1i!JH 
t11J1(U t:. ff ~)JI~ $1i!JH 
Mi~!ii t:.1 f ~)i z~ ifllilJH 
ijfill oii t:. lf~u'.U~ Mi~!ii<1:>1f ~)JZ~ifl1i!JH 

(ft[il/ J: ~) :Yi-IJU J) 

nfiilmi 1.:: lfi;11'Ut. 1fli•H(o)1f ~:Jitt. :i«wm 
(n[J] J:: ~) P'J fWJ) 

rnt.£ (!) 11i11 R 
rM_&(f)Jf!JIJ{ 
rM_&(f)JJ!lll:.i: 
tm rJtjl fj \ ~~-·~le, fITT f ~i 
Jll·~ 0) lli'Jr al::i :-:£>!~ .. l 0 ;\ <n ff 
1:R~t.t.x: (['.:<'.[ PVC-3 l 61.2-1 /.! "~ ).R ,yr)t.-. f11'0 



~$!6liJ' ~tr u f:I ~lJZ frttililHll: Ar[mm2] A0 [mm2] 

100!\ ~.,L, 672 691 
RO ~~~;f.l(l;J<~.Tt\W lOOOm:;~~ 

F\P 

200.'\ ~.[...., 1297 1307 
·~tRfiRJll:f'tl ?J<.!t)'t\!\i (7 7 /:/) 

I:! 1-l 

oOOi\ ~.,L, :rn-1:{ -1H7 F\P 

lOOA ~{J' 610 1274 

200!\ ~.,L, 
F\P 119-1 2:{21 

1 OOOm 1 'Zf. :!ff 600,:\ fF;fl' :~657 4:n6 
RO r~f.1~1J<ffl'H9 

(i$;-1.~) ~ti' lOOA 685 821 

:wo.:\ ~;fl' I :~21 1444 

600.'\ ~.[...., 
I:! 1-l 3752 4256 

n -2-tH~ 12- 25 



c2) 'f~.h~ 2!) "T- 8 J-J 1-1 u i;;-11i:=~'J:at'> .[) '7/1J 

a. fflfWiJ_t;!.! ?' / 7 O)ijl<i]U)~ ~ ~Mrtti 

~'J:at · ~~'.Z.m+.trt.::. i~f:ll1 L, t&:J1t~Hilli~:knlli Lt:..." ~·UilliO)k:6'-*, lk~.Wrrt=ifii·t xJ)h .o 
.: l: i,rf«E~B Lt::. U<- 2 - 1 L 

DiHp 
t=---

0.204S I/ 

,0 

.:t.tf-.lo)~·r~gl iJMr.t)J 

n : .k 'Ml*- f 0) ~1Ft~ 

t:... t:_ L , t (!) f iR. I J hn # ~111.], f !lit 1E Jiliiilif) :!'~ ft Li t = ~ r mm Hi J:., -:C (f) f tl! rn 1E m\ if> t,Jii ft U: 

t=l. 5 ~mm] 0 I-.!:'. <J- 0o if:..., N{~O)L{))-~.:.J;t t.1::&:'.·~~ ~ 7,r~@:<J- 0, 

~w~~ iiJLfiffimWr~ !Jl,~l~JJ!t [mm] ~J!t[mm] 

7 00m:I ':({. _T: l/ / .7 HZ~ 8_ 4 16.0 
IW i~UfH 7)< t\'J' t'lli 

lOOOm 1 ;&~ !/ /::/ ~N~ 10_ 2 15.0 

l000m 1 ':(j. 4t '7 / 7 t>..<J~ 10. 2 15.0 

1200m1 '#Ml: ljl / /,! t~J!:(: IO. 9 12.0 
·~ tk t!ti: ~f.'17t< it J '~~ 

I 2'.~1'm 1 ~f{. .T: l//::/~N~ 11. 7 12.0 

2900m 1 :if~ '7 /7tW~ H.5 15.0 

n -2-tH~ 12- 26 



b. ~ f~i ~ '7 / ;; rn Jr'H:& <!) Jt;i: ~ ~Hilli 

g\iH . m~~tJt1fd-'.'..i'fH~ l, f.fr~1.iO)$ ~ t-=. ..-_)~ \-c rlHrtti~ '.%Jilli LJ:.,, tl·l~frlfiU)~;~*· ~f::'.·~ 

tffi:J1ti"titf!k L -n \Q:: ~ i'tittrB Lt.: (W: 2 2 ),, 

~a~.flr ~·1~ftffi #lHll: •£:·~~~[nun] ~~[mm] 

700m:' ?ff W; 
l/ / .7 Hza 

3. o·!·I 23. 0 

RO tAUfH7f<H'i't\!V 
(Ifrt1.>i) 

l/ / 7 l~a 
1 ooom:; ?ff W.: 3. o·!·I 23. 0 

CifrtW 

1 ooom:; ?ff W.: 
l/ / 7 ~Ra 

3. o·!·I 23. 0 
CifrtW 

l 200m:; ?ff W.: 
ljl / I/ t~Jit: 

3. o·!·I 12. 0 

:>i. tk· #. ~f~ 7f< H" 'ti!V 
CifrtW 

.q9 .. ;;< • • • J 

ljl / I/ t~Jit: 
l 235m:; ?ff W.: 3. o·!·I 12. 0 

CifrtW 

2900m:; ?ff W.: 
ljl / I/ t~Jit: 

3. o·!·I 12. 0 
CifrtW 

c. ~ j,TJ~ ~ / ~l (!)~"f ~Cl))!f: ~ ~¥{illi 

~~ H • ~~)UJ!.m t-=.$r;& L-, *ti o)~1X:$tl·l~frtti ~'.%Jilli: L-1:., rl"Hrtti o)*~*· ;J<.~JJJ± :-=-iiilbt 
~J:4'L9 = 2::: i'tit~;t!, Lt.: (~- 2 - :i L 

DiHp 
f=---

0.204S TJ 

1 ~i~<n~V~J:.~Jt*tt!it: ~ 

Di tg;iS'V')V'J~! 

H 

f! 

s J;:~-taJ:i:mrMJ~t:::f3tt 9 

H~'.!}ct>~'t~ 115#1.L~JJ 

11 .k 'Hit f 0) ~~JVt~ 
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~$!6liJ' y#W1~ ~lJZfrttil'.ilHll: ·~·~i;t)J$ [mm] ~~[mm] 

100;\ *ii't~/!j;l: ~ r.;·:· . ,) 8. 0 

700ml '.ff__m 200A yfi'f"J.:D~ 3. 5* 12. 7 

600;\ *ii' t~ Ji:r: ~ r.:* . ,) l 6. 0 

RO t~M§1k.~.TM° lOOA ~f~tR!It ~ r.;·:· . ,) 8. 0 

1 OOOm·i :f{.. _m: 200A Wi~t~Jit: 3. 5° 12. 7 

600A YD'tJ.i~ 3. 5* 16.0 

lOOA Wi~t~Jit: 3. 5° 8. 6 

lOOOnr1 ~~ 200A yfi'tJ.i~ 3. 5* 12. 7 

600;\ *ii' t~ Ji:r: 3. 5* 16.0 

100!\ yi5't)i!¥ 3. 5* 6. 0 

1200nr1 ~~ 200A YD'tJ.i~ 3. 5° 8. 2 

600A Wi~t&Jit: ~ r.:* . ,) 9. :; 
$ t~ frf( jl1f~7j'( H' ]' ti!V 

lOOA yi5't)i!¥ 3 r.::* 6.0 . ,) 

12:~5m:~ W.~ 200;\ *ii' t~ Ji:r: 3. 5* 8. 2 

650A yfi'tJ.i~ 3. 5° 12.0 

lOOA ~f~tR!It ~ r.;·:· . ,) 6.0 

2900111'1 '.tf. ~, 200A Wi~t&Jit: 3 r.::* . ,) 8. 2 

6fi0i\ *ii't~Ji:r: 3. 5* 12.0 
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d. ~ f~i ~ '7 / !,! rf) Rln]<f.) /\: 0) tfH ·J~~·l~1illi 
g1tH · m~~tJt1fd-:.i$f~ L. nl<iJO)/\o)tfll5mt-=. '.)v ,-c~Hrtti~~Jftff l t~, ~ffrlfio)*~*· M~ 

g~: =-fr ~1.11~ rml~ :0 qf!J ·Jm t= ~~,~ t.i: rm ,hJLt VJ * ~ l , t:::. iJ), tflN~nt 1 · ~1-:::-th .o = ~ ~ wtrB L 

t~ (}<- 2 - 4), 

A1 = (171,. - Ft,,.)(X -d) ., ,, 
Sn t. 

-2(1-~)(1/t, -Ft")t,, t .. 
iJS 

X =X, +X~ 

d tn 

X 1 =X2 =(Max(d,Z+t, +!,,)) tni 

A2 = 2((t,11 -1111 
)fi +t,12 Y2)S,,I S, 

PDi 
l =---
"' 2S-l.2P 

Yi = ]ltfin(2.5t,, 2.5!,,
1

) 

Y2 = Min(2.5ts, 2.51,.2 ,h) 

Ar = dt,,.F + 2(1- ~·: )t,,.Ft,, 

tn2 

tur 
p 

S
' 
• 

Y.!. 

d 
F 
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ffli •H( I.:: 1 f ~:JJ It. ~i~ flii .fill 
nfiil ,MWi X (i 'lqhi if!~)! U)-/'ffi1ih I.:: 1f0J it flii ffl 
w fl im) 1 o) -tffi ·Jm 1.::1f0J it mi m 
-1 · ,7-;.. l~J iW4~ ;'m if> fffi ·J6i::. ff ~9J 11 fITT .w 
PVC-:Hfil.2 t:.J:Jt~J::-.J- 0 ~JFti 
JJl"W)M 1/'J'/ ~ 
*I* ti:' H <!) !;~ ~ \JJl"1 (f) ~I· t~ I: . .f:'., ·~ !;;. J•/ ~ 
(PYC-:3122(1)\:.:t.;~ \"C 

n = 1 ~ LJ-. {, 0)) 

1Tflf.i}+Jy: ~ 
nfill.H~ J: ~) :Yi-IJUJ 0) Tf fl JR: 11'Jy: ~ 
ijfill.H~J: ~) r"JIJQJU)Tfflfa:11'Jy:~ 

Wflo),n-~:i: IA:~·~tt)'/ ~ 

%-1:'1i1Y:!JllJ± )J(;/<lfi!l)=9.80665x10:\11 ,0 

nfii11lkH:No).Q1:'1i1Y:!JllUuU:n'.l.:}..itJ 6 

f'{i; f ~ f;j" ~q. <!) ~ r:' Ii 1',/! Jtl Urrl.J.\t (:. .t3 t ·j- ~ 
tr'.fl:iJliJW.t:1J 
f'{i; f ~ (f) 1J,r'f:t 
Jll·~ mi t:. iD "'.) t.-. t11J1(Ut:. ff ~Jif~$1i!JH 
t11J1(U t:. ff ~)JI~ $1i!JH 
Mi~!ii t:.1 f ~)i z~ ifllilJH 
ijfill oii t:. lf~u'.U~ Mi~!ii<1:>1f ~)JZ~ifl1i!JH 

(ft[il/ J: ~) :Yi-IJU J) 

nfiilmi 1.:: lfi;11'Ut. 1fli•H(o)1f ~:Jitt. :i«wm 
(n[J] J:: ~) P'J fWJ) 

rnt.£ (!) 11i11 R 
rM_&(f)Jf!JIJ{ 
rM_&(f)JJ!lll:.i: 
tm rJtjl fj \ ~~-·~le, fITT f ~i 
Jll·~ 0) lli'Jr al::i :-:£>!~ .. l 0 ;\ <n ff 
1:R~t.t.x: (['.:<'.[ PVC-3 l 61.2-1 /.! "~ ).R ,yr)t.-. f11'0 



~$!6liJ' ~tr u f:I ~lJZ frttililHll: Ar[mm2] A0 [mm2] 

100!\ ~.,L, 
F\P !)69 27fil 

700m·l :f{.. _m: 200A ~..L, 
I:! 1-l 1118 5394 

i)00i\ ~.,L, 2787 9826 
RO r~f.1~1J<ffl'H9 

F\P 

lOOA ~{J' 694 2529 

lOOOm:;~~ 200!\ ~.,L, 
F\P I '.~6fl -1890 

600A fF;fl' ·1129 9,135 

lOOA ~..L, 
I:! 1-l 694 2529 

l ooom:i ~ .W: '.WO,:\ fF;fl' t:~65 4890 

600A ~..L, 
I:! 1-l 4129 9435 

100!\ ~.,L, 
F\P 828 2fl:1fi 

1 200m l '.ff. _m 200A ~..L, 
I:! 1-l 1351 4530 

600A ~ti' ·1321 lHOO 
$ t~ frf\ jl1f~7)< H' ]' ti!V 

~{J' lOOA 724 1616 

l235m:1 ;a:~ 200!\ ~.,L, 
F\P I :111 :~ 19!) 

6;)0,:\ fF;fl' 4466 10840 

lOOA ~ti' 1521 185,1 

2900m:<~~ :wo.:\ ~;fl' 2950 :n13 

630A ~..L, 
I:! 1-l 9289 12857 
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e. ·J~Hh ~;;t if.) UHt t t ·J~ ~ 

g\iH · m~~tJt1fd-:.i'tH~ l. ~~tot>Ho)IFx ~Ht Mb~ :~"_)v\-ctl"Vfrtti~~Jiill L-f.:.o rlffrlfio) 

~:~*, r~t.~Af\o)•JmJt~~ 1·~)"-ci'ho:. e: :tdt~~, Lt:. <~ 2 5 L 
7r 

F'i = -dol1ST/1 
2 

Jr 
F2 = 2.dt 11 S,,17'!-

F1 = ; d,'.t,S172 

Jr 
F4 = 2.d0 L2 S171 

7r 
F~ =-W LS171 - 2 " .. 

;r 
F=-dtS!J, (, 2 ,, .\ -

F1 

.F2 

F;{ 

f(1 

F,, 

F6 

do 

d 

do' 

Wo 

s 
Sn 

L1 

Lz 

L;{ 

1} l 

I}'.! 

1·-ttrWJ Vij=frYi-i.WJcl)-.J-.;z.fl~HiH&i'rlD :.:.t3ti· ~dt 1v11Jrr;i1 ~ 

If Jr [l:i (TI fi' P'1 it!IJ O) 1t fi' lW) ! :_ :t:] i · t 6 -tt lv ltJr 5!1°1 ~ 

1·-ttrWJ (:i~t.--tttrH~;·r11> t.:.t..;tt 0·1t lv~~Jr1ftl~ 

If Jr [!j (TI fi' P'l it!IJ O) ·~J-h [~Jin ft (H\) : : . .tJ t J 6 -tt Iv l~i •J!ii ~ 

1·-ttr ji'.fj ( ·J!i.t 6/) +;t (/)-·J ,"Jf [:k] rM.& ;';=11) : :. j::) ; j· ~ ·tt Iv l~M!i.t ~ 

1~r[l:i (~tt-i.tt~fiUflO r:.tJ u 6-tt lvl*Jr~!il ~ 

lll•J (/) ';'( (f) i:t 

~illU)t;j-U)9i-ff 

lll•ltlii f;t:fl~ rf) .M 1:';jf\I.'. Jtl ihAJ~ (.: :t::> ! t 0~'rW~I1KJ.t; .1J 

ltfJ.t;tN-o) /i}1\':ifi1!JiMiUJ:U:.t.> i.T 6f;l'.i:f1Jl 1J!ti.t: )J 

-.J-,7f1~hwM•1';:1~<1)J1t11K eiJ=f~"~f,r;·r1; ou~u: VJ YHWD > 

~J-;;;1- 11~1inf!~1'ifW) ij!IJ .B: ( 1T fl ~x H i'fll Cnlill J: ~) l*J fWJ) ) 

i'r~ f:~ ;·r1; Cl) JJ~J 1.-2 ( 1J!i.t "t./) +.r) 
~illM)t;j-O).lt\(Ht.T5ITl~ (}.< PYC-3169-I U)f1~J 

~it"t./)f;j"Cl)~XHtt 1J!i.t~ ('.& PVC-:H69-I rf)1[i) 

'l :i ~.mu).t;to).tt\(Htt1rr1~ c& Pvc-3169-1 o)f1~J 

W = d:,ts/'s -(ts - Ft". Xx -d:, )s w i'rH&;'rlW)i! ;j ,<~~z,:r,n 
t~r ~It 11 O) z~ v \ftliiJ 0) .W~~1: J:,~, ~f.t Jy: ~ 

W D D (PVC-3122(1)(:.;J:J~q:.-11 =1 C:Lt:-:tc!)) 
I= r1 + r2 

F ffft~~HMN~~~~6~ft 

W2 = £; + F6 + F4 (l:xl PVC-:Hfil.2-1 /p~::i:::t<b<'d:.iul) 

x t11l1rr1:: .. frwit.~ffili.l!N 

W2 T·:l'!t ~ h oii&:l*,Jd¥~ir.i.ffif.) 1Jm ~ 

W :; f ~.ft~ i.'L Z>ii~iitTf[i !Yr 0) ~(ll ~ 

w~ ~~~ho•~~~~~~ 

W ,-, f ~.ft~ i.'L :() ~~iitTf[i !Yr 0) ~(ll ~ 

w" ~~~ho•~~~~~~ 
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1Erii' r~~i'.f~O)jd_ 
-r :tll ~ ti 9 Mi:l*Jf ~ fi)f (/) ~ffi ~ 

~~;)=!iifff. 
I rt~ ?'"'~fiif.i: 

w WI W2 W3 W,I Wr. Wi; 

[~J [l\J [NJ [NJ [~J [NJ [NJ 

lOOA 18611. 1 166151 :H9750 3H:Hl :Ml231 29:3011 '167970 

700m' W. ~: 200!\ 25256. 1 ·« 

500A -13700rt0 - - - - - -
1m ~JrnH 1/<~:i't"l!l 

IOOA 3:396-1. 16 166151 337182 32:11187 1)37680 2793,H :195518 

I OOOm:i ':(j. :1t: 200A 39660. 5,1 11072113 638076 55,1885 6615:19 513907 785718 

(i001\ 22:~:~6. !Jf) I 11 I 2:i!Jfi I 7!J82!M I :171 :18:1 111771:16 I 11 I 8:~fi8 l8fi7082 

lOOA 3396:1. 16 166151 337182 32,1'187 1137680 279311'1 ;195518 

I OOOni' 'ff. : 1 :: 2001\ :~!lfifiO. fr1 11()72,n r;:~807f> :ifi1188fi !ifi I fir\ !J 51 :rn07 78il7l8 

600!\ 223:36. 96 1 '112596 17982911 1:171 :38:1 1 r1771:16 Hl8:358 1857082 

lOOA 8217fi I I fiil77 272:i11il 2:rnfi!l 1 299186 l 7fi 172 :~!lfifi59 

12 OOni' 'ff. : 1 :: 2001\ li'.d21J6 250813 515761 1122299 50Jtt32 3299116 6872,17 

600!\ 11321'15 801839 1:153572 1296335 lr121230 926735 J 9r18068 

~tH&.m.i:1 n1J<l\'1'ti111 
lOOA 37367.82 15119:37 27851'1 119886 199587 2:w:>:38 2rJ3:1()3 

1235m:' :fy. ~: 200A 6:3939. 66 :H20112 570661 300675 1102109 .1tJ:3526 52929·1 

(i501\ 167003. 76 Jrl 12331 2016618 I60057rJ 16'11873 Jr15363Q 220r1861 

lOOA 55660 106517 3113620 151710 331515 286322 388813 

2900m:: W. ~: 200:\ !M80:1 2li:lil80 727160 1\281 !Jfj 72:181\8 5fi02:12 89 I 77(i 

600A 2'131:H 13726:33 2·15:1917 2137:197 27063119 19111 1185 3219781 
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(3) '1.-:.h~ 25 tr- 8 .H 1-1 U i;;-11i:.:~'J:at<J- .[> '7/1,1 <n? t:) .J2 • .J3 .x ~ 7 rn -1l /I/ 

a. fflfWiJ_t;!.! ?' / -7 O)ijl<i]U)~ ~ ~Mrtti 

~'J:at . ~~'.Z.m+.trt.::. i~f;ll], L' t&:J1t~Hi11i~:knlli L t:...c ~·l~{illi0)H:6'-*, lk~.QJit:ifii·t XJJh Q 

.: l: i,rf«E~B Lt::. U<- 3 - 1 L 

DiHp 
t=---

0.204S I/ 

t:... t:_ L , t 0) f iR. I J hn # ~111.], f !lit 1E Jiliiilif) :!'~ ft Li t = 3 r mm Hi J:., .f (7) f tl! rn 1E m\ if> t,Jii ft U: 

t=l. 5 ~mm] 0 I-.!:'. <J- 0o if:..., N{~O)L{jj-~.:_r,t t.1::&:'.·~~ ~ 7,r~@:<J- 0, 

~w~~ iiJLfiffimWr~ !Jl,~l~JJ!t [mm] ~J!t[mm] 

~ l~ ~ ~ Jfil ;f<. ~JM' 2400m:' ?ff W; !/ /::/ ~N~ 14.3 18.8 

b. filfn'i~/,1/7 O>ItH>.,,iO')}¥~;Jf{rlfi [ n ;<f:I~mt~] 
JI S8;)01 }lif.l~.+dlil!t)'t'/li<7)fjli!f.jil (201 :n 5. 4. 2 JAt&:cn*-e- i: a) , b) '.::!;\/5-e- 1;:1J' 

flfUJ¥~<1~L-c~!±:Lt:..." (;ft 3 2) 

-y :::=. ::r. 7 t~ : f.lllJt&:J;: T fQ: <f) )If:~ ( 18. 8mm) 15 < Ls~ 20 <7) l~·(r, Y :=. ::r. 7 t.&: (f) ~!)'}If:~ 

l:.J:. 12mm <1~ -,J 9" 

Ji'\J~ : Jift&: '= f~m-J· 9 t~ en J!j:!: ~ i:i, 6mm 4:riMJ C: It<»( ':i tt ~) zt 1t \. 

~~~~ iiJLfiffi mWr~ 
5:1J,rP¥'(}$ d 

~J.!t [mm] 
[mm] 

ljl / /,! t.&: )If: 
12.0 16. 0 

( T' ~=- .:l. 7 .tJ.:i) 
.:z, tk·fifi~f~7f<H·':t~ .q9 .. ;;< • • , J 2400m; if. !fl: 

'7 / 7 t>..<!¥ 

(J11:f5:) 
6.0 12. 0 
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c -1. ~ f~i ~ -1l './ ;; (n f!f ii' o) J'T: ~ rn ~·1~ 1Uii [ u 4>: T ;\'HJHt- l 
JIS 13 8501 f:fillJ'.~::W7rflJll'ti§o)-j:~~ (2013) 5. 10. 3 f~JI J ;(;i., N. 13 t-=..¥;---5~, / ;t: 

1v0)1JfU1¥:1J' ~) * ::; .;; O)i'a-1J,1Jlft:Jt¥:J'T: ~ -i')~Jt L t.:. 0 (~ :5 :5) 

-ti.ff~.{$ ~i!'D~ ~ffiffi#B{ll: 
* '/ ~ C1).;j,fl'flj~J$~ ~)$ 

[mm] [mm] 

lOOA Yt'lfi~ 8.6 8.6 
*-~ft~J'Jl;J<~J~ 2,100m:< ~ .Q: 

200A f!filt:&Ji:r: 12. 7 12. 7 

c -2. ~f~i~ -1l './;; <J.)-< / *-1t.-*iJ<J.)J1i ~, ffiH~~·Hiffi [ u .+:T~~Ji+.t-l 
JTS B 8501 ~~Tiitll~:+fl!/o)r/lfiti (2013) 5. 10. 3 f!lJJ/ ~-;v 1< 11, J: ~J ::~---5~, 

i~Hbi d: Y) * ·y 7 .:mJ.B:1H~ ~ {i:' ~Ji: Lt.:." <1-Z. 3 4) 

~$!6.fJJ' Yil' w 1~ ~ffrttililHll: * -;; ~ lilS.1]'~ ~ [nun] 
~~ 

[mm] 

$.t,~(fift:1{!.fF\'.71'lHi!'f I 2400m 1 ti- 4t 600A ·A-1-r+aa 12.0 12.0 

c-:t ~jJi~.?I /~JO)~f~O))!f:~~¥{iffi (?$71) 

~~«I:: L -c, ~!,tdl· • ~~\t.:t~H-IH::.Wif~ L, ~ifO)t)iJ~j·l~frtti~~h/E Lt.:." jffrtfiV')~i!;*, it< 

iii'.Ufl: rflit ;;?'"" t-=> h 9 = C: i" ft~~, Li:: ( ~ - :1 - f1 ) ., 

DiHp 
f=---

0.204S n 

t yifU>jJ·lf l·.~~·~ltJ~ ~ 

Di ~-f ~O)r*Jff 

H ;f<~J\i 

p i& {4: 0) ti:: .m 
s J.a-i*ifii'.'.J:l:liffilJ\t(~;t_;;J Q 

Hfl-<n ~q:tJ. 519.&r.t 1J 

I/ : :f.t+*l*-·+'4)~jJ<$ 
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~$!6liJ' y#W1~ ~lJZfrttil'.ilHll: ·~·~i;t)J$ [mm] ~~[mm] 

100;\ *i:i't~/!j;l: ~ r.;·:· . ,) 8. 0 

~tk¥UM~7t< !l:H® 2 ·1 OOm·i :f{.. _m: 200.:\ yfi'f"J.:D~ 3. 5* 12. 7 

600;\ *ii' t~ Ji:r: ~ r.:* . ,) 12.0 

d-1. 1-Yf~i~ 7' / ~ if.)*i:i'O)·fWI J 7:'1vif.)~'l~{illi [ IJ ,-1-: T~mt!] 

JIS B 8501 m~1ittlJ~:-Tfi!!/0)~'"/lf~ (2013) 5. 10. 3 {~,II J 7~·1v 1< l3 t.:~...-5-2:, J :::<1v 

6) 

~m~)~J ~m U> -t..t 0) ~w; 
5~ 6c'Jt;t 0) /\ 

~mU:>¥tt&J¥ 
~$1'1fk- 1fti 1:lfr ~ftWMll: O)jKff 

t..tN [nun] [nun] 
[mm] 

lOOA ~Tr SM400C :rn5 118 18. 8 
:1t-tM~~Fftl;J<.~l't! 2400m:' ?ff W; 

200A yif S\MOOC ·180 220 18. 8 

d-2. 1-Y i.TJ~ )I/~; 0)-< /;-J,-1v*'f W>Jt;r: ~, .fflH~i~¥iilli [ LJ .-1~ I -~#H~] 

JIS 13 8301 jl~Jlllf[iirti~.Tf§oAiY;i~ (2013) 3. 10. 3 WJJ J :;<:';v J< 11. J: ~J ~_:_;ij;..-_5~ 

~9ili')¥-1 i'~/1: Li::" (~- :i - 7) 

5m6c'Jt;t 5~ 6c'Jt;t O)~~ 
~Hf U:>t..t <7) /\ 

5~~6Ht&J!t 
~~~~fff, ff# r:i1~ ~{illH~~1ll: O)jKf~ 

UN [nun] [nun] 
[mm] 

$-t~fifimf.*17!<. 
2400111'1 '.tf. :,:, *ft 600A S\1400C 1370 613 18. 8 

~.TM' 
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d-3. ~ f~i ~ 7' / ~ if.),~lii]<f.)'./( if) ffH 1J~~·1~1Ufi ( 5.# ~) 

$~c l-c. ~_1;tH • rn~Jtm . .mt_:_$¥J!!,l, nfuJo)/\o)tfll5mt:..--Jv'-c~·1~frtti~~JiW:Lt::., tl·1~ 

1Ufiif.)*°6'-*. tflHm (::: H ~::vs: ffii.f.~i)~.ffH·Jm := ~f'.'.·~ 1.i: rm *'Lt VJ * ~ l 't:. iJ), .ffH~~Lt 1-~1-c-&) Q 

-:: c ~ tt'W ~{': l t.:. U< - 3 - 8 ) o 

A1 = (171 .. - Ft,,.)(X -d) 

Sn 
-2(1--S )(qt, -Ft")t,, 

s 

X =X, +X~ 

d 
X 1 =X2 =(Max(d,-z+t, +!,,)) 

A2 = 2((t,11 -1111 
)fi +t,12 Y2)S,,I S, 

PDi 
l =---
"' 2S-l.2P 

Y, = Mi11(2.5t,, 2.5t,,1 +Te) 

A.4 = (W - Wi) x Te 

W = Min(X,De) 
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tn2 
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y~ 
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w 

fllj ~ill : :. {i 'lJJi'dt~ aii ftl 
nlJJJlHli .x. Li 'V·fli ;'i[l-)jO)ffli•Hu: {i::Z:Mt iliitl! 
W fr i'fMi o) ifli•H(:: 1f ~:JJ ft iliitl! 
-~-7, 1~li~mua~o)tm1Jm :.: fr'!JJft ITiifii 
·J!ii iY:>H V)trfl~ii.\ (:. H ~YJ It !ITT M 
PVC-8161.2 ~:.H,!_;<l::-) 0~:J1+ 
Jll~]G')kl!J-J•/ ~ 

f.i-t. .:,_~' H <!)le. v \ Jll~J G') J l· r,i: I·.£, ·~2 t.i: !' / ~ 
(PVC-3122(1 )t:.;J:J ~ ,-c 

ttlill f.!i J:: ~) 9HJ!I/ I}) TI f~fil I J\Jy: ~ 
ttlill f.!i J:: ~J P91Jl1/ U) TI f~fil 11'Jy: ~ 
W fro) ,r I·'~): J ·.!~'~it. J'/ t5 
.if,.d:ifil!JIJJ±) 1(1)\..t!iD=9.80665 x IO:l l f p 

;n:~.tt: ·JI •JRJ,~; tJ 
:o: i ~ H*'f-cn ~:~ 1:';if11! Jtl UnUi (:. .t--; t t 0 
~'r'.fi: d I 9LlJ.t; tJ 
:o: f ~ G') 1J,1 If 
J111i/ al::i ~.: m --=) t--. t11J~Tii ~ .:Hwi tcilil!~I 
ti 11 ~Tii:.: H wi td!lil! ~I 
flli~ill ::. fr'lJJi't ~l!.11H 
ttlill aii ::. ifl;u'.f tt flli~ill O) { l'iJJ tt ~l!.flH 

(n[il] J:: ~J 9HJ!I/) 
n1JJ mi:.: m 11'Ut tflNtw> 11~:Ji tt :rcnm 

(ij[J] J: ~J P9 ·IJ\I/) 
'I~: fr~ w L-1:'1j <~ (ijlUJ J: ~) P'l1J!I/) 
lfH'.,i.': v> IJ!f JR: 
{-iH& <!) lltf 1 J~ 
{-iH& <!) lltf 1 J~ 
trfj ~ftl !J' .£, '!t t1: !ITT Hi 
J111iJ<n1~ral::i :;:.F.\tt-1 ~ './( o)r~ 
f#:JY.x: (l'-"I PVC-3161.2-1 7'J'i:-J).Kb"Ji:--.f11'0 
~!iUh.f';tJy: ~ 
~!ii.~/) -t;t 0) .{( WJ ~l!.I I H 

Wi r,~ .'.t ~ ~ r.I) t: Tf fr u'.i rn 
De •H(~)t-1.fHf 



d-4. ·J:9i ~)·tt rn ~:dt rt 1Jm ~ < $ ~) 

$~ !:: L- -c, g;i:ai- • m~!imm1-::.$f~ L-. 

7r 
F'i = -dol1ST/1 

2 

Jr 
F2 = 2.dt 11 S,,17'!-

F1 = ; d,'.t,S172 

Jr 
F4 = 2.d0 L2S171 

7r 
F., =-W LS171 - 2 " .. 

;r 
F=-dtS!J, (, 2 ,, .\ -

F1 

.F2 

F;{ 
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F,, 

F6 

do 
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do' 

Wo 

s 
Sn 

L1 

Lz 

L;{ 

1} l 

I}'.! 

1·-ttrWJ Vij=frYi-i.WJcr)-.J-.7fl~HiH&i'rlD :.:.t317· ~dt 1v11Jrr;i1 ~ 
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1~r[l:i <~tt-i.tt~fiUflO r:.tJ u 6-tt lvl*Jr~!il ~ 

lll•J ({) ';'( (f) i:t 

~illU)t;j-U)9i-ff 

lll•ltlii f;t:fl~ rf) .M 1:';jf\I.'. Jtl ihAJ~ (.: :t::> ! t 0~'rW~I1KJ.t; .1J 

Tifrt;tN·(/) /i}1\'!j{i1!Jijjbil.JJ'.[(:.l.> i) Q fil'.i:f 1Jl 1J!t/.c: )J 

-.J-,7f1~hwM•1';:1~<1)J1t11K eiJ=f~"~f,r;·r1; ou~u: VJ YHWD ) 
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i'r~ f:~ ;·r1; Cl) JJ~J 1.-2 ( 1J!i.t "t./) +.r) 
~illU).t;to).tt)(Htt5rrl~ (}.< PYC-3169-I cnMJ 

~it"t./)f,1Cl)"XHtt 1J!i.t~ ('.& PVC-:H69-I rf)f[i) 

1} :\ ~illU)t;j-O).lt\(Htt5rrl~ (}.< PYC-3169-1 cnMJ 

W = d:,tsrs -(ts - Ft". Xx -d:, )s w i'rH~;·r1w)i! ;j ,<~~z,:r,n 
t~r ~It 11 O)Z~ tt \ttiiiJo).W~~1: J :·~, ~f.tJY: ~ 

W D D (PVC-3122(1)(:.;J:J~q:.-11 =1 C:Lt:-:tc!)) 
I= r1 + r2 

F ffft~~HMN~~~~6~ft 

W2 = £; + F6 + F4 (l:xl PVC-:Hfil.2-1 /p~::i:::t<b<'d:.iul) 

x t11l1rr1:: .. frwit~ffili.l!N 

W2 T·:l'!t ~ h oii&:l*,Jd¥~ir.i.ffif.) 1Jm ~ 

W :; f ~.ft~ i.'L Z>ii~lilf f[i !Yr 0) ~(ll ~ 

w~ ~~~ho•~~~~~~ 

W ,-, f ~.ft~ i.'L :() ~~lilf f[i !Yr 0) ~(ll ~ 

Wn ~~~ho•~~~~~~ 
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~$!6liJ' ~tr u f:I ~lJZ frttililHll: Ar[mm2] A0 [mm2] 

100!\ ~.,L, 
F\P 911 :~665 

~t~Ni~!J}J!7)<.Jt)'f~ 2-100ml '.ff. _m 200.'\ ~.[...., 
I:! 1-l 1785 6864 

oOOi\ ~.,L, 
F\P :;:12:~ 18198 

trB;J...>.. ~~$!7)~ F\ p 

-r~ ~ nQ~Wrfiim11>5§ ~ 

~U!6~~ 
1::Hf ? "'~fiiI.1: 

w W1 W2 W3 W1 W5 w6 
[NJ [NJ [NJ ['.'/] [NJ [N] [N] 

IOOi\ 6:Mil7. 2 lfi972'1 :~81\!);1() :rn:~92!J fi8202:~ :M78l8 Ii l9Hfi 

:t tMt mfill1k ~:-rt-~ 
2400m:i 

~ff .m 200A 762,16, 8 ;151099 790970 733:185 969903 687517 1073356 

(j(}()i\ 62fifi:~. 2 1:m12fi:~ 218:ilt\7 2 l ;)8 i)fi11 2fi8:~2:18 l82il!J27 :HH211:i8 
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2. ifii,tiHl-:~'Hilli 

a. ffrfr1J ~l {rtti 
tt!! it : ::: ,t .[> ili.t~ffrJ .:c - ; / t- c B '$.: : ::: ,t .[> 'ti: It .:c - ; / t- i' W W L , :Ch t) i" tl: ~ •> 

0 :::. ~ t-=. ,J: ~> ~,r.f:f1J ~Hrtti ~ ~Jftff Lt~, ~ffrlfio)*~ ~t .J:ttt;q t-=. J:: 0 ili~f:f1J .:c~- /- / 1- (7-t tJ !ti.: t-: 

,t ?J 'ti:Jt .:c-; / 1- J~ •) + ~ 1;,:::. e: n, ~), ili1-~ff11 L t.t. ~ \:. ~ i"titi:e, Lt:::. c~ 4)" 
L 

' 
, 

m[kg] 

.41111 .,. g Ifi:.1J1mJ.tJi'. 
H tf.iiHrm1H:) (f) •fl>L .. ' J: -cu>~I i/;ijjt 

H L ~~;ff!Jx.•,':i:i.P ~)·t~~~m,c.,:t-c-Cl)m~m 

CH : ;klJZ.h'liiJ~!,t;]l-~JJt 

tli!.~ ::. ,J: Q f~(f1l~E--} / I- : M1 Lt\ • mJ-m x g x C11 x11 

Rm:= J: Q tz'.\l:-'t·-} /I- : ~L[I\ • m]-mX g x I. 

~w~~ 
~~{rtti t'frtti !f<lJZ. 
mHll: J'.j{§ .&& 

RO 7~ ~~~ ;J< ~:Ni§ 1 OOOm·1 ~f{. _m: 
*f* •f\l:if:il 0. 36 

~ M f.Ul!:JM! 7)<.!fr f®' (7 7 //) 

IW t~t.1i!l7J<.R]'t\!\i l ooom:l ?ff .W: ,{>: {4; ~~{¥.1/ 0. :~6 

~ t.~ t~ 1l!: J!Vl< ~:NW o~m) 7-1-'f{> ~frlr1J 0. 36 

700m:i ?ff W.: ,{>: {4; ilkdf1j 0. :~6 
IW t~t.1i!l7J<.Rl't\!\i 

7-1-'f{> ~frlr1J 1 OOOm·i ~f{. _m: 0. 36 

1 ooom:l ?ff .W: ,{>: {4; ¢kdf1j 0. :~6 

1 2 0 Om·1 ~f{. _m: ¥(* +r.f3!1J 0. 36 

~ t.~ t~ 1l!: J!Vl< ~:NW 1233111'1 ':(j. ~, ,{>: {4; ilkdf1j 0. :~6 

2·100m·1 ~f{. _m: ¥(* +r.f3!1J 0. 36 

2900m:~ ':(J.!t *f* •f\l:if:il 0. 36 
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~::±HW: 

2. ·1x101 

2.4Xl0 1 

2. 3X 101 

2. 2X 101 

3. 2X 101 

:t2x101 

3.1Xl0 1 

'.t IX 101 

6. BX 10 1 

7.1Xl01 

~~~fffi: *fll: 

7.6Xl01 kt\·m 

7. 4X 101 kl\· m 

7.7Xl01 kl\·m 

:t fl x 101 kl\·m 

6. 3X 101 kl\·m 

o. :~x 101 kl\·m 

8.3X101 kl\· 111 

7. l x 101 kl\·m 

23.2XIO; kl\· 111 

2. 5X 10" kt\·m 

fJ I·_ 



tiYJ.i:ii•J;tJ~ 

)J/i!£,l1-111tj 1.:. ,t~·ll!W>-t.1·;t:->~1J'NOIJ 0 h-Cv' 
f•.lJ1JMHz'°<:'·H·H,i1El~J ,1:;1.:. .J:. V) MK,i.~:i'!J,, 6.::. l,, 

t-.fl'l-fl{lt,;,t'. J.'!WiW. ~m;,1i1l~L: ~)l; ''°C!'i. *11Ji'ii'1 ,t~;i\4;, ·~~ ~m~N1i~' & u~l!M.1i1l~11J%'1l1f l:U~ Ui~r:·;j1'J~ 
i'11'1f l:~;)'<:.:-cMK,i.i(·i'!J,, JlJJ 1:);) -/.!·;'.I/ '7 O);J<lifi/IJJ J:·-;;~>6 

U~·J·W (.fW'/, 1J,1fl':, ,:':j~) ~flfi'-1.~­

-;/9" 

'.//?¥~(~~~~~~. ~~*· 
!'1WifW)71-WUdtll1,~~--~- 6,, 

*ll \dJ~fili ( 7 7 y / IJ / IJ ,f>.:f~'!i :....-
1) :,;~,..JM r~J~i~l(i;-t;) JHJ~l,1rH~J~fili1'.!: 

.:. ~" 

%11. ,'rARt~J:k. UtJ,1if-J-:tJ~f~;:_ \'•1·,;;~ ;0\1\-~ '.::. 

~" Mt.~--t·;,:>, 
fWHll(iI,;;g f--------------+----------------i 

• rrti·U-WJ: 1-----+-------------1---------------i 

t~liE 
··tt'f~ 

1ioJI !'. • 
¥.hi .:Z ~' 

£«1(,i!c', 

!!l!~1rLkJ!i' 
)J{~l(,t'2. 

11Y.~H! 
Mrt,t.f 

CD : C • G3 • G,1 • G5 • J 1 .:i: ~ 7 
Y!l!lll ;t<.{.'.u:J. I. -c. -~11.'i'llll C-r7:,; / 
7 > IJ : :18 11.~'llll. iii!HH'~ 7 / IJ : 2:1 ll!i' 
II\/) ~'J. U~~J:H.J::{i;:, ,;tt!~J1:J1:.:1~i-l7., 

1; \~"), ¥Ali 7, l \(/) f.t. ~ \.:. ~ i·rl(r:,lli-) 0' 

:J) : ('C; • :]) ):'.), 5'~ 0) 31 > -7 

,&, H· · a: ,f.'.ttJL rl'l: :. ;.~ / .> 0 1ni·l J 1: · rA1• ~v 
,j..\'.~~ ~- ~ j· ·) " 

~J) : .)2 • .13 .:L ~ 7 
11 ¥ l ~ .~JJL fill-1 . .: J,V:5 ~ n!HJ !'. • rhl .:Z ~ ',;..\: 
!~~h ·)" 

Jd!f)J,i<t!~I.: -c 9 / r; J,~f~<l)!i!!~f.L~J!f 
}J~iill\,i!c',-;/.:{)o 

J1<.1,~:,JH.:/)~ ,-c. "./-·,._, r-·ii 1 ~-!:r¥!f1;·+: 

;.: 9 ;,; r; 1J, {•'r. h' i<>i~ -c- ;! 6 .:. ,~ ~ M1i ,l.~­
-;/ 9" 
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::..- -1:, r.: q1 ~.!:!~{1:~~:.: ~/ / .'J ;1,f,';:t.;\.J< 
,i<·-c- t< (,:, .:. C: .. 

7/'J&U~~~~ (~~*· ~~~ 
-'<'/it- •/v, r· v >11~) :.:i~1l ,C. ~ \;ij\J'.~~ \ 
- }-
'- ,_ ¢ 



l<- l - 2 t~~51tffi'.&Cf~1fE • ·l".tli~:~~;.J-:J-0filE~B-$'..rJli 

( 7 :..-- ~ J\ n ~~i!f (rliWfz)) 

*-- 1 - :=i f1ill!i~~J?i & LJ~fiE • ·~1-Ui~: = F:JJ-t· 9 t!~~:t!, ifr:!'.l 
(1:~~2tf.&CJ7' :,;r; JdJ~ctf C*!J .:i:7-v:..--tf)) 
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.JI: I~~ J.1~ 
jt{l!,i.t!, 

rr1HJ 1: {l(i< ,;z, 

1R 2 I r~f.~#f>(::: ~-;J- ,~:dit~£-*rD 

<Lf-rf.!fr~rt 1,1 / ?' < c. G 4 .:r. 1J 7)) 

dH~ 1:1;;, J rs i. 7::1:.J: Ir ,,f..::iflf. ·Ji:jtJ~::'.WHf 
rf M .r;· ··c- <V> ':) ·t, 11 ;J '.tt It ;1;; 1f ~1J J~l 1111 rJ,1 T 
t > z, : e: T,r:· iifrui ·i -z,,, 

Men~i.: :;~~!·'!i~ &:J-:) /f ,L\f.c. J~ll((ih•f.c.L) .:. 
,~ ~11{l1,i.t:1,"'n:),, .¥ t:.1!. ,;J l: rn,J·c·'.11:!f1' 
Z5 h !:. ,;J 1~'! 7' / '.! c/) ,i.L'.HJ(>+J· / -:1 I} /' ~/ 

l~t:.fU<i?d~k~~(n,~L'.iJ1 . .:tn )·c. t~\Hi~I.: 
Jfl-\f?.~ & I .:f-.J 1 i". GJc.J~ li(r11, '-1'.c. ~ ) .:. .. ~ i-- £«1; 
,;.~,-.) 6, 

~.1(J1J;J<.(1/J:.J. i:·-C, ·'.1fll.'d/IJ (-:-/ 7 /:/~I 
'./ '7 : 118 11.YtllD r.1. l:'~d-!t- u:: f~. ,A!~11: 
)Jl.:1Mt;t. -/p~), iMlX.~ '0)f..t:i,': C: T,r:·ii(H 
,t,1!.-~- Z,, 

iWWi';1;~.:·g1Jf1':1r~o)J~ll(Mi>f.n ).:. J.:::, ·hl; 
!J ~·J!iil!.t I· .Q'., ·~: f~ · hl:.le'.1. I·. -c-:r') Z:i .:. .. ~ i--£«1; 

XJilti ,j 1·111rj :.: ,i"i.~ ·l\XO)f,f"l.';.;,.;f1! ! IJ :~ 7,v·c L 'z, : C: .. 
l~~.fi~·~ {f :1~~i~·; o. :i;)<Y<>~: .. ~f ; .... ·-ci· '1'.:~~· '.::. ~ :: 

,;.~,-.J 6, ·g1Jf1':1r~O) J~ll((di>f.n) .:. J.:::, 

f!.lr1.!{l(i<,i:c!, :tt:.~t. l1iJ l~ U~,J-;::-·1iirn:Z5.ttt:.l•iJl~1!?';., iWWi;1;0) ·hl;h>, •Jftili l·.,J2'..·~:f.c. ·hl;U l<·ih6 
'.! (J),j"l.'.;f:k~>-1)•// I}/,,,.. L.t:.(Udfn:t:~-lii 

cJ),j.L'.W.:J3~ )-c, ·hldi'. 1ftU!'.t I·.·~-·~~~;: 

,;)t, i I· · hl: k'.J. I ·. -r th {l .:. J.::: i:- llfi: .:J -.) 6 
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l·~H~lr~ 
/i{l[,t~J. 

1R 2 2 r~f.~#f>(::: ~-;J- ,~:dit~£-*rD 

(+1fift~ffi'.9''/'7 (G3.:i:IJ7)) 

IJH 'le;:.:tY,J;~-·J ~) .~1 1M. NiJIJ '~ zl,/: l;JJltrr 
t11l.&:,n11:rn. P!-i:rur.~'; :.: .t ~j . 1iw,UJ11 
J: U) )·I; J1Hh>i i ht1-n '~) .:. i:. i' fl{il,t.~, -.) 
0., 

t\1WJti!! UL~>, iW~J.;JJH1'1::0 2 ;'ifl:.:~[tt> 
Zi iW.fK }{ll! I: ¥1; ,i.t!, ,i1 :: t:•; i11!:.: W /5 < fl{i< ,;.~,,;.it 
!~11 ~ ' . .k }{ll! l~ 011'1 l~ t:::.. {)(/)-~·;ii') Z:i .:. '~ f· 
Ni;,:2.-J- {), 

tM~,&-fiiii iJ\i{H.kJ/i!i UJ.; ;.:)JE lt:: L OYC' 

&>7-i .= t ~di(H,t~J.·;j·z,,, 

7W~-~ 1:7'.it. .11s o>.lf'i"H~-ri--c?;i-:,-c, Iii/ 
t1j1lt.;•{J~;IJJYlll\Jl!'J'CJi)7,,.:. ('. ;1-d,~I,i!t:',-::J· 

,;, ., 

~fiE ~-= ~;~·~~~~·~~-t::" & ~1-1- 11· .rr~ t..r.1.:..r·lfr'17j\ t..c:. ~· , 

:. :!::'. {-:flt'HM!,-~- 6.. i t::~:.t. Iii/ C l)J,1-c 

i~l!.t%i r: w 7'.i \, i~1f.nW1l :;} 2 ;'i;I; c: i.E'ih 7,dM~ Jifu: 
1· w,;,t',,UJ~~(iii;\:.J.Vj < fittz.IB,!A!~ i·")~Jifu: L (f'j1l 
L. /".:. °f.i (}) -:· ;j,;) 7,, .:. -!·: ~ 

iW1.iU:.tf!iid;qHf&Jifti 1.UJ:~gj Lt:-: t uJ --c- ~> z,.::. 

C:" 

dHt: u> .J 1 s U)/.(t:t f'n·Yi· -c i1.:> {) .:. c, 
';ji(:f./':i- h) 1 { :<'.!J !VJ 111]1},] -~;ii') Z:i .:. '~ ; 

,JH~~tl'~ ;~f'I: 0 h t::.1,;J!F,'! .'I/ '7 O),\~;J;,~-\'J·if' > 7 
.. · 

1 
~""'•!.:.'•'·'~$HI;~ 11. 1r· >--{ · ,.. · / I'' , . · ME,;~.. 1J './ 'f L t::.f\:1~7H.J'f.€~;lj.!O),t~Ml.:.t .. a' r•ittll.:•-•,r, f'i·'i!: t.x.·~ -, J .\,J:t;.:x. >1r11J>1;.~ '.:. i: .. , 

-c. H\ifjE~.:1J~~P.~?ft~· Jk ~!·i"'{f.0:~·;, J.:.IS{(17J\ 
it.: I, ' .= t ~di(H ,t~J,-;J 'Z,,, 

1·tJ1J1J<f0n:.i. 1:--c-. ·:,f11!t1111 om.k'F,'J 1,1 

/ '7 : 211 11.'dll]) ~:.i, J ·.N'.~HJ: f~. ,i..\ 1t~ 

/f'.)J ;.:1fli·t 7~. /J'/), iH;t i 'oJt;:i,.':. .!:: 
~ ii(H,t~J.·;j· Z,,, 

?-~Jt~r~:1~u) .. J·i'J~fi\, ·Jrt~,i_(t 1-..~.·1~1;.,txf1; ... J· 
tH:L 1-.-::· ;Y, {) .:. /:. ~ Mi;,r,g-.t-0, 
1: t.:./i. Iii/ c: I )·JJ-c ~lHL~ tt t.:. ,;J '~'! ?' 
/ ',I \J),~1 '.M-'{->-if' > ~/ IJ './ 'i'' L !.:. 1 ~ l<tW 
fi.2~~,J\~1 1 Ml.::t:>i )-c. ·hl:i.J>. •J1U.ll'. I: 
&'.· '!J!: ! ~ ,\~ ,H· · hH:J. I : -,:_- .}) 0 .:. f..: i· fl(il ,fc:', 
-.) {;, 
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-1<- 2 - 3 mt-&rr-in-=.~;.i,i- 0rim~~.:;:r!ii 

($11:\:tnJt),l/~ (J 1itJT)) 

IJH !dt i I.: dH.k L: !/!.~ J;:-; ~~!!\ ~ Nd t -i -1..: f\((1, 
H .{j'~ U) 10!~ ~di(H,;~i. 'i -0" 

iW1!.t%i r: Wt.it, i'.i~1klll .VK-~1} 2 ;'fl; I :. J.t 1h 
7.> ln li': Jilli 1 · {}~ ,;,t'.,U: /~~'.iii; I.:. J.~ J) < Ht.ill,!.-\: 
-~k~L.0~L~~~~~~.:.~~ 
f1~\M:'--1·-?:), 

iH-tiU!:.tf1iii;0~iH-t!.k!ii1i I j_t;:_)J1;i L, t:-. ti cn-c-­
.V-) 6::. ~ ~fl{i1.,~~--;J- 6 .. 

llf.J )\:: 1f1i I.: i-~H~ ;.::u::J;l5t'f. {-: & ~;:-,1- J(f;!r1. 
H ~·Hb1iJ\t;: ~ '.= .!:: ,, 

IJH '11L:Jf/,:j}\, , J"TldJ ~.Q: ,;[· • ~t,Q: .l:IH~, ~: 

t.:. it 11..-t,; r:~~~rn~*" c:i!ti 0 L -n '7.>.:. 

iim ;rr L. -c 1 ... \ lj: i , Jf~~J.~ · .J· u.: ~= -'"") ~ \-c ~t, 
·J~ll.!'t ,lj-'1;~i: 1: J. ~J ,J%, '.~ !J:'!~U(t ;1-~ fr L -c '• ' 
-?:) _:. ,!·: > 

iWWJtw: Uldi'. tWWl~lf:X·::l} 2 ;';1;:.:·,J::.Y) 
9 in1f.Uil!i UL ,1.g ,i1H~~i W:,: J,~ -5 < {l(i< ,;,e, ,;,i~ 
~J~~ 1( 'klil!i L 0-11'1 lJ t.: ·L (l) -c- ilh Q .:. t: ,, 

irHk,l'..tfiilli.!'irHkhf1i i:w::.iJ?;i LJ-. D'/)'i~ 
;b(.)::.,!::,. 

1mtw:t ,__ ___________ ___,>---___________ __, 

Int.ill 

1fii-tl 1'.ii(H,t~J. 

iHm U1> . .J IS Cll-{(1L1°.J1l-X·-C';(iy)-c, ,;J 
ff -+t 1.i > -< f ~Y1 JYJl IH 1-1..1-c-- N) -'.J ::. c i' ffil,/c:'. -i-
6 .. 

dH.kiJ\, tr),:> i;' C ~hf.JUI> ~·),rrJ::.tiHl~!(l!! 
1.(1.;L:J:.0·(, i-Nlk J:i.tV~Hf-i'0'.tH1l 

0)11: ~:(!(!.lnlrJ,1-c ii~· )h --c 1, '6::. .!:: ~<:"flf1t 

,t~J.-i'0,, 

iWHUf·ll:.J:ii ,-c ,Jl'f~~!.i~Ri'l'~11·~ '. :f:­
U),iJ\!~~ )jrJ;& u*i; ~~t.i•rwh~#H~ ·.n:.~iii 
0-1 · ~' .:. ,!·: ~Ht.ill-~ · 7.>, 

wJIJ/.<.{1'rTJ, I· -c-. -~[11.'i·lllJ UW~i.U~'U! 

Y 1 : 2,1 lf!J'lllD i:J, l·'!MH.t.:K ,:J:!$i): 
J 1: JJ 1.:rr1Hk. ;, ''), i.k1Lr~ ~ '<l)f.t:~ '.: --~ 
i:' f]{i: ,;,e, -..r-6' 

iWHUnu)Jf:/,:JJ\, -JW, &.ff~kf!tl:.<'~' 
-c fl(il ,fc:', -.) ~) ' 

j'.M~ I: 7.i t J ls U)-{f 1HIH'l"C Ji) Z:i _:. ('. 0 

1, ;J'LH1l 7.i Vf -~JJ WJ 11\J 1Jrc-?;i ~' .:. r., 

i-NM~l.i~. &i •_,-;J' t:: ~!iU~lh ,:>z.1J:.iW-t.kJilti 
1.v..;--c-u-~,;,-t--ci ,;:, : ~ .. 
i-NM~ I :1.t''~~ {f·i-6 '.tf Ito)11: 't~(!l!lnlrJ,1--c 
i l:;j),ft"'('I, '<'.>-= t,, 

iWtt;; ;;1;v)JHi1.U!.1Hil! fl:tN !~;!) qww Hl +-t':;i; 
1.:i1:~i0' lJ -n '6: c ,, 

rru-.tJ 1:,:J:!$i):1.: rMJ k. /J ><). fA,1J .:Z ~'Ii> tr. L '.: 
}--
'- (, 

i-NM~ ;i:1;o) m tJ~ &. L '( · J· W l.i ~. ,i~, l[· • ill ,i~ 
.~JHt, X.i:.!:11 ~,,: l;f."~Ml~il:.:~gj{t L ·'(' 1,, 

;:, .: c .. 
~M {T L ·'C" 1 .. \ t·:: i· ,1·:H11~ !'fl~~-=/) 1 .. \ ·r ~t. 'Jif1 
l(UI· ~;i::.: J:. ~j .£'.'..•}!'.td:ill.Q 0-:"'f L --ci ';:, 
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fl{i'.,i;!!.11'i I r 

-1<- 2 - 4 mt-&rr-in-=.~;.i,i- 0rim~~.:;:r!ii 

(cp1fl~:tnJt ),!' / IJ ( G 7 i tJ T)) 

').;:J{iJ!,F111ii1.: ,it.'.·ll\iU)f~·fJ·1J~H~Jll ~ .h -c ~ \6 
- 1-
,_ ··-·: 

.U~ J~ ~ {f ~1t>~' o. 35c~.{) ~ Jlli ;t -c 1 '·~t. l· 'l.:. 
c, 

IJM ~bi1i 1.:iM&1.::1JS:;~~!·'H:· &:J-:.!xll((1, H ~·} IJH '1\.:if1i\.:iW4K~.::~;;t;'l·H.· &!f-J-.JJ>fi'1. H 1\ 
~h v) M!t~ i:' llfi:.W, -.J 6 , t'0 t,' 7'.i: ~ \ .:. .. !:: , 

i~fKhl!i l:i)d1t, 1~f·l':kJH:ll;n 2 ;'fl;:.:1t.Y>-?:)i~ 
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d. Cs/Sr ln1H:l=i:i>l75' }fi i!!ic1f Hifrt.:.~;tttt L -c Ji) 0 f1'- ~t~f'p<J- ~ ~:.:., J< rtriK;,EJl W:~> rii'i~'* LJ.:-c: Ji) 

( 3) ij'M ffl ti.\ll#-* 
Sr 11&;,s::t{\:~:::l)}};,s: L t~Ji.i!ft·~1H~~if)nn*~HJ, Jl1JM!7k~ _@7)(-} Q = ~ t= ,t ~)I~~~-} Ou 

JJ~. {~}fii/P:f.0) Sr O).ki;:!J',H*1fH:t:.:..t:;:J0P)k;g~1191}f~O)jJ\l[.(t(7-t, l::~tMt-c:Ji)0 Sr 0) 

!Qk~_T:~ l.7Xl01
; Hq/:t{\:c~!J'.!tLt~t~fr, ¥-J J.1:rc (tF:1~7,7'Jtl.-/'\-H''l) t:ts:VJ, IQk 

i;:.f,1-o)iiiJffi.\ifu\.ffi'.-C:· Ji) 0 2oo'C ~_:_kt L -c +:J}:;J.;-f'{i'.i6\ ;b z,, rn111~-1 ~!ITT) 

(11) TiT~·~-1-: 11 .7.. rnrw'AA1IVjll: 
a. ;J< 0);0J:t,}U'jl'.J)'Wf :.:. J:: ~) 7t: :t<J- z, ~rn~tt 0) Ji) 0 ~r ~·11 :Ji A (7-t. i!fl;J<.tt:'f !t1l!:J1VJ< ~ ~ t) 
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, J.J..·l:+l:d<.J (/) S. pII.;:c,:J.it(+ .r(' L ~T ?'c•t·r-•j)'-~i;-~Ef:~-+-7- - J.. •- j· ~J TJT•~M-1,'j' C. T.1.:.JT.Ll'J-f·· f . •I 7.X.1=1J·11 ,i.., ./I' F\ ~ ....:.• I~· ·,,,B-.. },j '""'- 'J '..) ~ .__ ~'-,, , ''Jg{,~11:. 

fl.IH'tl (-'.'..i£<J- ~.: l: (7-t i;~ ~ \" (l.ll]Y,.f;-2 t,r ~!ITT) 

(5) f~ffl; ,${'j:':ij; 

a. J;Q;'~ 

Sr IQk;,s::t{\:& v: Cs/Sr liT]U#!Qk~ ffl~~*IJ, irfrWife:n~1J--.J-0 .7.. 7-- / v ?..f..1~ ffl v ,-c 
.t:> ~J, JlJ;it:.:. J:: ~) t1J~1J<.n>iW .:ti., 1·:J-0 ~&'f:,~l::ti;i:v \, 
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i 1::.' f~J-H i/P;t-O)P)k;j!jf% /~.t. ;J<t:!l: ~- ~ hv \~:-f J~xi- 0 0 

ct '+-~117~ 

ft:Wlf*:g; Lf.t, Sr g>,k;j!it%('.=t;J<t:!l:~ ~ ht::.:l:kfg-C:'f*y ~ h0.: ~ -/J\ (.>, :t4o/.l(Fj~(~)(t 

-r .0~~1~:11,k'.'..~t.i:i,, \" 

c. rru:t:lt:dt.J'K;,EJl·l".I: 

Sr I!& ;,s:t{\: Lt, /<. 7-- / V.7.. ~;;ti' ffl v \ -c ~J VJ , Ji:i!fl'*f~ t::: ,t 6 J}ft.Lt t_i: v ', 
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sr l!&.;,s:t{\:r-:t, ;.<. 7-- / v AM i' ffl 1; \-c ~,:;VJ , ~7'1--¥~t= ,t 61;1u·tt.i: 1; ', 

·1. r~~'fiiI1JmJt &. cJiiiHiH+: 

4 . 1 tA i~ ~1L1!r 
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·~fflhi TtJ~'J:foo.m.t~ ~at· tr~'J:.mt~- <1> IJ 7 .A :~ ~~1f t= ~f:ll1-.J o" 
4. 2 iliTf~tt 

Sr 1J&~m1J, Cs iJ& ~t~ C: IJT]-if.)~·J~{illi .$f'J:-(' &> •), lilJ '1;4> iiii·tiU+: i"titf~~-;J-6., 
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<J- 0 i -C:'l-'.'..¥J3 -7 Jl O) 11tlt iJ\ ib 0, it~, :YL!:J~$ti~U.::....-..) v \ -c ('.=t, ·!.: ':/ r) .L,g>_k ki)!titt0.1~ 
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'.Jf (i:~fll~JIJ i-1 J: '.),, 
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5. :3 J, ~~ ttm 
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t:: Cs/Sr fff]IJ#IY.kE #=l~~{'"~/i7- -T / v 7-. }~'.!\~-(:';:(;) ~), #'Mit l tn \" 
25 0) (~jfil~iEtt!1=l~i:3H ~ fJ;~ffl <nt:: 0:1)(~~~,t(/j,: ~i:~!;l'.f&-<) ~c 

6. Sr !Qk?R'r~O)W~O:))jff;j·(.::./")\; ,-c 
6. 1 ~,~~51\ffi'.&U~~ · ·11JiE(~~;.J-:J-0$'.J!l 

cs/Sr lrrJU#!Qk~ ffl~~*· sr JT&~.t~if.)rml~·JmJt,& tJt:ltrm • ·~4.nE::::oo-r of!WM:'#.IT~R i r.::. 
· J- S nll ~ L.8,: ( t ~ 1~ -> ' 0) J;~ A u 1 ~ ->-. -. I 1.:7, TI ( t __.__ .6. I - 1- '!'I m ~l'J -1- 7 /J''" , r ~x,,eO·;:. '.=, f'IQ',n·1J\I-'_) . 'I'll'/. 01::n~/-)<:; iiL:!f.;r<A. '.= .ll.~1~,:1-- '11111'.W.c.·-·J ::.:>" 

6. 2 rnt~rrn:~ ~;.i-:J- 0 $'.J!l 

r~f.~#f>(:::00-;J-6.IJt~!c.{4l=rDi'~-2 (.::_~-;), ~~'J:{@IJ, Yfij:7f-1j\~)O)~jf,]}.)1111(·::./-)~, ~cMX 

1~.tft~(.:. J:: ~J r.m~g,i- ~" 

7. Sr O).kii:!J'JU)J.::~tt-tm 

7. I *&i'.flJ~ 

(1) .A [- 0 /-f- r) .L\13>.kkif.-% 

m ~x 

i~ J-H ~ it!= 
c~x) 4t~/* 

ff><r:i1f~J-HJ± }J : 0. 97\lPa 

l.rk: rSi f ± ffl HiiUt : o o 'C 
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'. 2 ~##tt·tm 
( 1) :,i, 1- r1 /.of '7 1 ... iJ& ~t~ 

t/4 '!!.:. 
J.e nit iii~ ri rnrn~ 

7~ f:?. cI> 9 J.1. ·1 mm 

I: ~ ASME SA240 TYPE 316/316L (~ ~ 50. 8mm) 

Rlii/ t~ ASME Si\2·10 TYPE ~ l fi/:~ 161. (/If: 2' 9. fimrn) 

1-· .tJ.i ASME SA240 TYPE 316/316L (~ ~ 50. 8mm) 

(2) ./... 1- a /7- r/ .L•o/.kk?t~HM~C.* 

IJlf ZJt:?. i)0Af~ ~ 

Sl"S316L 
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1.ll~ 

1~ ffl ?tr J;.. 0) 'A I- r1 /-~f- i/ J,, IQk ?R':t~ i" :M~ (:=,, ;:::1 / I/ 1) - ~ ~* ~:; I/ 7, 1J !Id<..- I- 1J'l: = tk 7)<. ~K 

tIB-c ~Ji~x ~ tl 0 ~ '8' o) iful.La'.rl"Vfrtti t,r 1i 0 t~o O).k~JJ-.H:. P)k~ Li:: 1ti: %·t·l".t4&.l '.ff t-=. ,J: 0 3E t!.\ ~At!.\ ~f.tj: 

C: L' 1 IX 7C 0) Jt'M' ilffi.Jt~Hilli :{( n l; '' }-:!WJ7t /.) \ ~) 0) },i{\: = ,t Q * './ I/ A j) Iv/-\- I- J:tiO) Tiffi.Ji 

1-.~ t,r ~@:Li:: ~~Ii' O)O)_k ;,;:JJ-J O>iful.)]'[ t> ~'f ~iful.[(ff,1_ 1-· ~ i;1. 0 :: l: ~ft{r~g Lt.:" 

2.0)_k~f% U)jfu\.)]'[ tl·f;{rfti 

2.1 ~·UiIIi.)jih 

UtlHrtti-fr~: i (j(JL:11::~iful.£.a'.rl·Vfrtti <tl·nrftif-**t-=.--_)1;,-c1::t1·x1~-1 ~~!ITT, ~@: Lt::.ft.~V\t.&tA~:> 

,t tY1~ffl Lt~~MT-\~>r".i}LtW: 1 ~$!~) 

Uiful.£.a>~d!f:: 

• 7f-~ijlffiJt : :10(C nw; .~~if) i@ ld& r8i ~Ulffi. ~9- I 'C ( 1~H2 {f 8 J-l I fi w ) i" tm 1:' n 
• :;t(P.~)1!'.: t-=. J: 0 irllJJt f-_~ : 13'C 

() A1.~~1'1: : 
• O).k~t% 2 f*~* :./ 7A1J ;J.;1{~- I- (.:.g\tiji 

• !Qk~m~i{\_m:: ~l.fiW/f~, 

U:OJ:f.~~,~d!f: : 

• *:/'I//-., 1J /v/'.- HnMJiliiif> -) t) I rmfJ'~)(l))&~~~~l~ L, (i!!.O)* '/ /j 'A.j) Iv/'.-~:= 

rtfi<J- 0 3 rtfi fp ~> 0);0J:t!,~l::J:~@: L fJ. l; 'o 

• J:ti:J:J J~ UJ*/J' ~) rnJiHMJ:~l~ L t.i:i, '" 

• i!fl'j:\f'.LiP ~-> O);i&f.N7-t~@: L i;1. v '" 
• 1-~•Wttt= ,t oli.i1.~Lt?'.ZfcMJ:=~l~ Lftv ', 
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ft-~ f.~~ ffii r,J]· ft.~ t/.\t~ f~ ft.~1!\lffi/f.j~ 1!\it.~~$~ 
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2.1 iiJiil7i~ 

Url'Vfrtti-fi~: 

· sr I!& ~r.n: r.::.:tJv ,-c, l!&?R' 2' ~'l.[> J&MnEra1t~'** ~ts: o $f'l:-ccr)7k#~ 1+.m: i"atW-;J- .[>., 

· *~A L:s:rn~ !:: !Jf:A~fn~ o) 1k.*r~m:~:~ J: 0 A. {."{;::;t I.t~t_:_ .J:: ~ :t C 0 ~!±.t:; J: U~frE!PJJtLUIL:~ 
.. ~l·{:rr.±• y· •. -"-Ji!fi•'· •;.i.m (, ,,, ..... J ':i:.) ' I·, . . _,__J +--,, m~."" .,. ~+"'"' +--,, :0 \ ~:) i1· ~ UlJ :r:" l·=- &;<) -c :s..i: :J~~)J 71<: bl '.'!S k ·111L 1-=: d.: •J mt. \ -;! o :::i.:. .Xi. .!rnr a !iT -;! o ., 

07t<#3E'+~n : 

• ;f<.*))-+o) ~:t .W: : ¥JO. l[L/h] 

Uiful.£.t·~d!:j:: 

I I 
H=ExGx-x-

A e 

H : ;f<.*.Jt::t W.:[mol/s] 

E : hn:!:,W~~ 31.6[Wl 

G : 1k.*'li+~:t.W.: 0.004il[O/eV] 

A : 'T #. -JJ Fri~ 6.02 x to:l:~r f Pil/moll 

e: x*;v"'f-rf)Ffi.{1'r:t*Wf~~ 1.60Xl0 rn[J/eVl 

• n1,)'. S;·1ur1 ,1. .. f_Jf: Si' 11111 (/) .)[:l '"" ..:L:: 1. - t 7~ 1' I ~A 7,J--1'::1:;: I. - <) l \ -r ( + 11,1_ ,.,...J -u«J I. - ~- I L:- L fr' r \ 7X ,:><., .r. •. 1:/f .x,·1n . lmt x .=, ~ , .,,, 1=1 .... ,.. JIL «- v .... 1 ,i.. I"' , «- , t,'if!, "'v 

o im mn tff +1L : 

·/...;:/I-yo) l·.tmi-C:'<l)¥.i\1~JJtlU:A:~r,~-f / · ;G'7 :;(-1.:.r.O):~\;J: ~) ~~ (/</ ]-y0)1.iiE9.iJJ 

tff +1L i) ~ .x ~~ u'-n: ctr> Q t::.Jh, .:c o) fill rn im mn tff +ti: 1 J ~ m -r Q " ) 

• I!& 'A 1w1~~ * e: lJ~ 'Af.fllJ ~~ * <!) * # ra it:&.& u:im wJJtff J1C r.::. ,t "J \~ w., 
(J;f<.*f~[.(t 

ll -2-5-1~ 17-14 



2.2 i!Ji.fltti~ 

H1rtJio)~~s*, 1Y~.:S-t*~o)11'*r~&1~1 i.1%~ tt. ~), 11'~ i:iH~~ffi.JiiXo) 4%1,r 1-· @]--:>t.::: >..: i~'G?X 

·f.:J:rn~ ... ~JW:-J:t.n' l-: +1Jl*,r1:-r 6, 

u -2-5-t~ 17- 15 



1 . tff '£ 

~~ * _](4:-:iw>N:ii: 1!::i.~Jt-;J-o := lVJ t::.. ~.) -c Lt, Jt t" '/ :.r- .A/':..-- ri: := ,t V) ;®IE.t.i: x:t-:rr~1 fl1?i ~~• 

f* <J- 0 , :<l:: Y) ~di f .:Jn~ llr~ -c :~J,'f i-0 -=. c (-'.'.. ,J: ~) , ~C. 1f * 0) ITII {:T Jt) :M ~ git :d:: L , tlli.~ J:t) J iJ \ 

2. j!!j[.yO)iJiTf~tl'Vfrfti 

< i ) ~at m tt!!;tih 

J!l!'.H ii.f~ j1~J+J<J- Z:>tlli.~~JJ~ g1t a 1· 1-1-Jtlli.~ J; 
;; 77- * 'Ir 1R 1~( 

tlk~~ . j!!j[_ ~ * K ti1tRf.n'W.t - J.~~l- JIHtl!;~·tfJ (i:, 

(l.8·C i *I) n~U"Jt~;t tJ :!-: -.r !J" 

i.i"dC. *I : C i i:t, t~i111-tt lvltFf tJ{if.~,;C i" 0. 2 c L, 11~ · f1il.j~~JIJC1)4;~!~Mt·l·~t 
L1f11W~ {j) ·~.i; ~Ti~ ;-,,,. 7· 11;. L -r .1 ~- '') i;: ..i,, 7 f1~i J.- ,1- 7 
!l!.'..rm. ·1"~!,>~·rc..·'7.~. '-;j\.OC. _)4v:,.l ~~ J ::.>., 

( 2) W if(O>~tl-~-tt .!::: ~-f~ll~W. 

1\!Tifi:(nt-JJ.li-·tt ~ ~q:'.tflU~.W.i:t, J.y~ f-1:J1E~PJfrfli-t~i12RttHl-iHsi?t (Ill*Ji5Hfi · ~q:'.tfr.tf.l 
*,\iii JEAG4601 • tfH 1984, JEAG4601 1987 JX CJ JEAG4601 1991 j.@i:f!JWR) ( n * 
~~Ith~ ~~Ji1*r~r!11JJlrli!t4_; ~:;:~ UH.fu 59 ~ 9 Fl, UH.fu 62 ~ 8 Fl & u'l~J-& 3 ~ 6 Fl) 

(fl. ,,. r JEAG4601J J.::: !_,' ;) ()) JX u~·ra:m1* T)J~!,t{Jfilt.~t~ (KQ:jl·· ~~'.>:mt~ JSME s NCl 

-2005 (2007~jf1-fmt:!i~t.')) (U-1>:-WHr.I:'/:~~ 2005~9 ,Ej' 2007~9 ,Ej) (J:J.T ri1 

;:H· • ~KQ:mm J ~ v' ·)") t~~¥.1!1-?-0" 

(3) iffi.Jit·~1i·1~frtti 

a. ~ffilli~{t 

;Jf{rtfi 31::1'1= C: L -niC.tf U:, ~C.tf~lilitr: f?J 2 }ifbJf!il!>k·lf" *- I--:: -e.-Rt# ~ ;h 0 jilfj~;til J-fi.tit-lt# 
(f)/j:VJ~·7';\/ ([gj-1) ~-j·Q,, 

L 

f I ; I l I ~ I l 1 
.\ .... '\ ___,, -

u 2 5 m t7 16 



fi~1f~Hfi *~~ff (jlii~ff) 

i!\ic~ .'J 7 .A '/ 7 ./, 3 :fR '11 

ffiH~ I/ 7 7, B 1/77, tl:l~ 

J.!i~hliil.& ~l~J 66 

fi~1f-t-1~ SUS316L 

~~~nff f>OA 

Sch 40 

~~ ~t J +: .fl [MP a] 0.97 

~c. ~ .:k:J.tj%%~ [m] 2.8 

b. ~·f.frtti177* 

71< f.)j~~~ (.::_ ,l 6 'ffirtllJl!i: 91 Ji~ lf>ti~'ff Lt; 1J~Hi!Ii-t Ou 

tj ii; I.: J:: .;, 11::) J Sw ii. 1-· ~-Lo) :n:-C' ,,1~ ~ h ~ r. 

• M w -L~ 
Sw= - = - -

:::. :. ·c:· 
z 8Z 

Sw : i;r~ t= ,t <) J.L;f.l 

L : :kH%%~ 

M : rth ~J~c-- J / 1-

z : i!IT rtrH#d& 

fMPal 
[mm] 

fN· mml 

[mm8] 

fN/mml 

(1. 1) 

ltf !jii{r jiJ. ·~}7 f l1J O) :ttJ!~ l.: .J:.;,(t>)J Ss t'.:t, 8 i.:: ~J: ~J;t)J Sw O)~J.t f1*'::' H·LohVC 

7F ~ A'l .:;) ., 

Ss =er. · Sw 

fMPal 
[ ·] 

(1.2) 

t. t::.. ~ffilli.!lt7'lfiR: t: L -;: J EAC4601-2008 ~=1Jc~~<7)~}1Ht; 1J:IJ~~:g Cs ::;f.:>~t QI/ 7 A 

3 ~C.~O)-(Xf,t}J;fllJ~~ JfH· \ .;, ~' :tlh~ff{rtti :!:: L. -c (-;I: 1-· ~cO) J:t-c' /)~ ~ n~~ 

S = Sp + Sw + Ss = Sp + Sw + a: · Sw = Sp + ( I + u.) · Sw ~ I .OSy ( 1. 8) 

... - -r::. 
_.._.. ""' S : 1J~ IT. 8 q§;, t~~t::: J>?S 1€'+.J.L;.:tJ fMPal 

Sp : ~J±t~J: .;,r,t)J [MPa) 

fMPal 

LI 2 5 m 17 17 



c. tllfrtti*~·* 
filii~llii Ffi.*1TI . .kf:Y.LtvJ .:c-;;r';J.,,-;::, B !$:(.::. J~ 0J.L~1J Sw !°J> 10 [MPa]J;,J, T ~ t.i: .[> ~~i!f-ij·;f,- 1-

i!!iciii ~fbi:<l:: l, 4§-J;t)J ~ H~ l 1::-*s*i,r J<- 2 :::._,id-o J<- 2 .J: ~, tJ Ii:~ J: 0J;t)J Sw ~ 

10 [MPa]k,J, T ~ :f_i: Q J~ ~ -ij·,-G- H!i~ii: i"i.~Jt-;) .[):. (: -c:-, ~~* U: j -~Jt.dm!?i~H-r Q t) 0) 

l: tl·nrfli'i-~, 

i!!ic1r'JHU l::i!!ic1r (f,[1LJ1f) 

~ r~+;t~ L:. f\ -- SUS316L 

i!!ic~Wff ;)OA 

Sch 40 

J)t~j·J+:tJ [MPa] 0.97 

1J,1JI, tJ ~:. ttl!~~=- J: 6 ~'.±.J,~: )J 

S [MPa] 
19* 

f:J.tJ:l:l~l*P'! Cs (.~:J:_;;J 6 

· 1x~q::cr:r.t .t.i [MP a] 
159 

"2.5 i~1-h~fH~ l.2.:~(2)d. r~-:i t:/r/J.,IY..Ht!h~:rnit~iffilliXfi*- :=.:J::)~\-c, * 
lfl.:171111o)n¥A1;;qr:r o. 36 ~ o. 51 o)iiif.t;;qtlMrtti ~~Jilli L-n \~" n¥A1~r:r o. 57 o)~M-~HBt: 
1-Er.ttJ i'iffilli-i· 9 ~ s-21 [MPa] 2::: ft. VJ , · 7.x~q::cf r.t 1J i' Tin[ 90 

u 2 5 m i1 is 



1. l::l:CY):~ 

rSi iffil~ffitPf'? ~ffit.::.Jt)'~i¥7L-cv'Q117~7!<. (ti, T, -HiPt¥77KJ ~ .:i. -) ,J -i' t ':/ i/ J,_I!&.~~ ii: 

,-,~it<J- ~ ~c:it & U9l!:JfilrJf ;J< ~ ri:1iful.rit:f.:IJ1J i~J"it-'"'~J.t-:J- 0 ~C. * ~ ~;t :J, (~:;, t-', f ~i!~c* J 

~ .:i. ~,), rBitffil~j'ft~i?fi!mo->mPi¥?7f<i"t ':/ r7 J..l!&.~~ii:~::: J~ VJ mm~1r-r .o, 

2. 1 ~\tft[U) HAS 

il~ ~ U#, '7- t''/~fil'1i~b' ~) rS-iin!?iO)ilJ~7)o~\iifEW•} Q <!) ~l\Jill:-} Q f::_'rh, 6~7f< 

~1~1iful.fit~IJ1Ji~W. 70-~:A_L~ff.O).J:ful--it'Jr--.~J.tLt::., .7CO)t&, ~J~~ftt (-~/r).L\ 

l!&.~~ii:. ~=t':/i/l>.l!&.~~ii:, n~~ii:) i"~/i:L, m~~ii:M~lkM~L~~ffl 

L -n '~" -1i, lJZ.riX 24 fF~:.JJ~. ~ -- t·· / mwr-m:rn 1k. 1k.flz:o)ffi: 1--, mt +X! i rt1J< .w.:o){J~~i;, 

':H::. J~ VJ , t ':/ i/ 1,, I!& ~ ~ ii: 1 J , ffi = ~ ':/ r7 J,, I!& ~ ~ ii: o) 1#~ ~ L -c *IHT- L -n , o !tJJr~1 

tl· * < 11. 0 -c v, 0 0 ~c .:. -c 1\i1 r~m tr]~ 1J< o) iM ;z. 1.-, tt:f o) ~ .A .'J ~ ffi:1!~'i- ~ t:_ 'tf>, 1~, tiltl.#i~11 

i? ~ m rfiJ ~i¥? 7k -i' t ':/ i/ J.. I!&. ~ ~ ii: -c ~i!f m rrr 1 ~ ·> Q t::_ Y.) o-> ti~~~* i" ~ ii: 'J .[) " ~i!t ~ m JM! 
~ft[U)*-:Md;t;J1x:IXI (.:..M<J-~ ~jdij!!jc*O)~!ifttflirrlffl ~IXI- l t~/]~<J-, 

i!"t.~·.~j·j,::'t·:f~ 
;::j:··rf 

:?~ i~ iC'~~~i·i 
·~·'.;~l!1.'(.;(i:.1:r 

~7.1<{1'..liilll 1---.. 
(~.§!!~!Ii) 

IW'~.:C.fl[;Jz ~Jkfl'..'i&l!it ....... 
l!i'l~11 (RO) r.i1.ll.:li1l~llfll!J¥. ... 

~~ IW ,f( .ft. J8 )~ :..- -/ 

+ 

L___l"VV\ p 

illl:St:Str~u.~~ 
~.fl!',-*~J!;f, ;....7' 

7'ot:;r, Hllhl 
ffiH\'l Jj(,n ill ij ;_,, 7' 

I XI - 1 ~ J~ :~ ftt ( -l: / r) .L-.. 'Yl 75' )~ ftt, ID -. -~ / 1l J~ O)_k-15' ~ ftt, llffi ~ )~ ftt) 

rn *®trttt/J.k:[g] :~:M-r .o ti&~~* <n~'J: ii:~lilJ!:I 

ll 2 5 i~ 18 1 

. . 
+ 



(l)f UJ< 

f.ti!~c1t,7-t, t7J~1J'dl!:Jftl~Jtfim~o)J.:~~c.1t ~ rni~o)tth~ c ,J-~, tt+*~+;fmt 2. 3. 2 ;¥; 

~f UJ<O) r~ 2. fi-1 i1J~7Jdl1f~~1:{Ri(1;~o)=f:~~~*f Ul ( 8 / 8) - (l-X"f tkJt) ~$!!~" 

~ f~; tt ·tm 
~rlffi.t,itPt?ilifil 1 ft'gl& VJ -A-tt \7J'G ~fU1E lOOA tR '11 
rBi tlffiJSE.tn:J? ~& i 1;~ * 1w1 u~ ~J ff l \ ~ -c Hfl * !J =r:. 7- v / 

~ ri=h 1.Y! JIJ J+: .i:J l. OMPa 
J.a- -o- fii'.'. Jtrs p'•; 1 .. r. Inn ... i<. ,to'C 

~fUH~/!$~ lOOA/Sch.80 
Hfl STPG370 
ff'.>l I:-;< if~JH J±)) l. 37MPa 
J.a- -o- fii'.'. Jtrs p'•; 1 .. r. Inn ... i<. 66'C 

t ~ r7 J,,.I!&. ~~ iR.1¥i1WJU'.x VJ ff v \ 1J' ~) flif Cff~/)~ ~ lOOi\/Sch.80 
-t ~ r; J.\1~~:}!;'.~:J., n :t .. c t--tK STPG370 

ff'.>l I:-;< if~JH J±)) l. 37MPa 
ff'.>l I:-;< if~ J+/ iful.JJr 66'C 

1:-:,r:.#t~IJXiimw i ri1gJffW1Jrrx IJ fH ,n,t=,; Uf'(fff/~~ lOOA/Seh.80 

rS-iilffiJSf.tP:lP~fil 11;~/' :/ ~;-*-C' H~a:'. STPG370 
1[i{ rEi1.ll:!'m J+: tJ I. :HMl'a 

ff'.>l I:-;< if~ J+/ iful.JJr 66'C 
WfUH~ lOOA tR '11 
Hfl * 1) J.. 7- V / 

~ ri=h 1.Y! JI 1 )+'. .tJ 1. OMPa 
J.a- -o- f ii'.'. Jtrs p'•; 1 .. r. Inn ... ;<. ,to'C 

(2)ffi.ti. ~~$ 

~lt~c 1t I :.t, ~.~a I·, t-1*-·+u)J.'.N '.rj:'., 111~f'F &.. Uf~ it~.::..,.:> v \ -c mt.WU l: l -c il!i {;JJ c ~B 'c/) ~> h 0 

t~f~& l)\~r!11i~ ~ Q tJ <f) ~ -.)· Oc 

(3) h~~-t·l1~o/J1ff O)j~ ;{. i; \&_ lJ:itFftl ~ :h f.t I; \n~l:B O)fljj .11.: 

f-t ~~~* l:t, tf,;(f4:~k<f) }i5.lM·~1H~'~:-Cniffi 7c.. v \~}j Ir . .& ljpjf)'~ ,,<f)'F(f~ ~ t1t:n '}i'Jll l\ i' rh rl-: 

<J- 01:. Y:i, ~itrt~JH:.5\-'11'1111~1tcft;:o)·~1:J7\~H:.r.t C f.:.j1~~J t.d.tt'l·~f~J-H ·:J- 0" 
(4) li!.lMk;,~.~,,~ 't::~t-J· 9 ~!.t 

~J.t~~ 1t Ii, aJ:Q.J-k#i!:f'F ~UJt-$'.=j!f O)~ .w.: ~1tl:iJ~1(:J- 0 ·~L#-i!' ~~' aJ:QH'* ~~~ {;JJ(.::.jlli;---.. v ,,J­
Q t.2'.~t ~ ··t· oc 

ll 2 5 i~ 18 2 



~- I f~~lfiiJ1JmJt 

~J.t~c 1t 1~.t. r ~J+J ~ntJ+J mt +~J 1 & uc7t o>H J,~~ifrmu)t:Hl~r¥.$:~ ~;.i,i- 0 m.WIJJ :~~:>" \-c, 
'~*~~mf}J!;ttfJ1ln::.1ll~-;)-.[> IJ 7 .A:~ t~w::::r~-f .[> 1bO) (:{,/:(i:fttt ~)*1,, -.JSME s NC-1 ~'~ 

J+J@+)J~Jtfimmt'* g\ial- • m~Jt.t~trrJ (0 ]-", -JS\1E HitrrJ cv\)o), R*I~.t~t'* (JIS) 

':i~ (/)I+:] IJ']ft-0) .t:(r~H~JH~ ::::.@ft L f::_ T~Jfl 1111'1 O)t.*ffl' u ,,{>: T.$.m+.~ (.JI S), "* f::_ IJ::::. *1, ~) c 

rni~o>UHii1~* ''Hi~::(:j«J- ~mt'*-('O)g\),:ai-. '.~f'F. f~~~1i '.)" 

(~j:~ (i~ftzn't!i T iii ;t3 J~ l_;~ i~Hz u U: J SME ~H,g., u ~ T * ~H~ (.J Is) , :tJ J~ lJ~ ~ ';tj;Jfl )d7 

g1t{JITT:~ ~;.i,i- 0ti1+r¥.$~:<l::rJ>01!fi'fi' :-=- -c ~g~i[ ~ti t::_1zH*· 5: t::_ ('.=t rni~u>¥nt-& l: i-~, 5: 1:_ 

.JSME ~JH,g.-:::m!t ~ ~'l Q ·t-1NO) u ~ T~mt~ CJ IS) {f !t }15/tLt, j:_tf,f.ri'.J'-J %'.· ~ '~1f.O)fLi_[JI:[ (:'.: ;t3 

l \-ct..tr'J-ilr.JjiN:'.tO)fi,!l.~~i~' ~:.i ~@: L t.n \J~ff ti N) ~" 

~ ~) t:, JS\1E m+.~(:::tC.;fiQO)fJ:v ':1~~~+.tN (if,'') i·=J- v /i!f~1n (.::. ~-)\; '-C IJ:, f]}~rnft 

°*=f.#t~~ ~ -/J> ~:.i tf J+J ~flfMt·:J- 0 .Q'., ~ fJ\ ih ~ -/J\, :::. :ht::, o>t.&~~ t_:_ ":> l \-( /~.t, Fl* I °*=Hitrr 
u 1s) J\J IJ ,-i-:7f<iM ltb~~.mt.~. ~11.t.rnPt:%9<7.-'7 ':iHr Jfl\; ,-c~'.Zat~n?" 

~1!~21t o>t~i~5rr!rn'. 1~.t. {ry~;J<~r~~Jtffnl~ o) l: ~~21t c rnJ~(.: t1. ~ .t,,, t~i~5m&~·1~frtti t-=­

~:t ilf:JJ:t~~\, (j'f*llHJi~1t'iN :{ -~Hi ~~1f:fl'4Ji!·J~Jt~Hi!H6'-*_ ~mt) 

3. 2 ffiHiU4. 

~i.6:~c.1t 1~.t. r ~ntJ+/ mt +Xii J;fffg\t(.: r;;i,i- 0 iliTt~~ia Hi¥1tt~~t J o) B '7 7 .x tR '11 o) ~Jtfim l: fli: 
ii:~-; :t ~:) n. i£1,·u=. J.: ,~:>-li&:t#i' rw 11::-.r o :tl'4Ji! (ft t' ;/ .:.-r :,i, /' /r;&:::: ,t .[) ~~ 1f-i1· Jt-'- r- r~1 Fi1?i 

o)g\t:<l:'., ~c.1t~(.: PJ ~1·1".to> Ji) 0 .t.tNt,rf~J+/) ~ J+J ~, 0 0 (f:foo/1;to) iliTfiiHi(.: '.) ~ \-c 1~ui1Jrjf;; i ~ 

!!~t) 

ll 2 5 i~ 18 3 



4. f~it~c1;to)J..!.f*A11.t?i':~3i'W{*I-fZ 

f1*~~*1J:, rS-i vA:'.1vO))j~Jrt·~1+.~~~ @-;J-t~~h. ?Mi .:Z v 'llJJ.tl::M.~, M:M¥H~''v '. f~Jtt 

~fti:~ t-:".> v ,-c Ui*A1 t-:?X~flW{*I-fZ t,r O 1-· U)ilf! IJ '.ii:: of), ~Jiill<J-0, 

'1. 1 }/}'.i,tt·~4.~~rntii kl 'IVjl.l:".i}:::M-r 0 ~-1~: 

(l)i.ffi;;tv'f~JJJ • i~*-v'DLJ\l)Jill.: 

i~ k v' L t~t::ft, IF 1) x. .:.r v / *~ ;':flilJH Lt ifi:~·~tJ.1\0: 7f<~'1f 1),f~ v 'J~ ? ~fil~''l (:: 

~ ~g\t; r-c 1; '~" it~ 'i1·Wl 7C .~ o) t:_ ij":ii.ffi ;;t 1; 'f~tu#M:~ g.\tltt L -c 1; '~ 0 ffiliil:it o) 7 7 / / 

#fl Lt it 1+_, 1t t t ':li; i" '.k n't!i L , iii;{_~ '7)<. ~ t!,!l {.f if) ?Mi .:Z v '~ ~i.J.$1~ > ~ ;': 2' it -n '.[> :t: J-iJf "1 

: ;f-1J.:r.7v:..-'8' C!!.!Ultl 
: ;f. 1J.:r.71-o:..-~ ctrrm 
WJ~(la~) 

Jlil'B\J.li~} 

: )lj~J]<.i,ii;U 'iCIHI 

~ :!! 

() ;.Iii~~ '*.Ha.ii 

n~tl'·t~~ ~f~ih'.:*if i6\t*iii<J- 0 ._f'.'., ~i6\ &) ~ JZirJr(7-t, ~-<=:rn~~;,Ejl W: '1! .W.:$i0~W:mSv /h tl 1-· ~ 

t.i: .[> J~ -) : ::: f R :f -< :1 ~ '1;~ : ::: ,t 6 j~ ,, v ' ~ ~'.Z ;:-.r 6 " 

'1. 2 f~Jtt.$f'l::Mm' 

(l)Jl,i,i;}t 

7k := ,t Q ~#,f:i;G]if)Jw.ft~JtLt, r Hf:H~'UR/y:,A~~J (Jw.ftlviftltf,~r>lffi, 1L~t*r.t:~tt) 

.J: ~J, o.1nun/fFtM!JU:tl·nrfti~h~, '°**~~i~:J-H l-cv'0f~i.6:i!!ic:itl~-U::'.·~~e:~~tl 

-c j ·~j ts: 11~1J1i~' d) V) !Wift1"\: ~H L -cl;\.[):.. C: ~M~;J.e- L -cl;\ Q,, 

t.c:n, f~i!~c:it (7-t, mMl1'1 :~ ~Jtltt l -c :n ~ , ffJ;:ft:~ J:: ~> :JJ-i.m :t 1; 'i0~~ c:t~ c l -c 
'f) riff ft-:::: li.i W 2' ~1_. .[> J~ -) ts: :. ~ U:t.h v ', 

ll 2 5 i~ 18 ,1 



~ !J x.-=f- v /U:, ~t~kf~.T:;IJ\ 2 x 1 o"r.y :~~·> .[> ~, ':!I '*~~Jtid:iff~T L ts.:l \~~. ft!/£ 

~tt:j:O)iffi (f iJ\{!~~J;-,J- 0ft;t([1'1J ~ 'l~-:j-t,.\, iG !J x. 7- v· /y<l) JKrn-·t~'* .W.:~ i,r lGy /h ~ {bi:d::<J­

.[> ~, 2 X lO'Cy (:=, j;IJii-J- 0 U#r,,H U: 2 X l O" U#r~1 (22. 8 "f-) C: ~'Hiffi 2' ~'l 0, 1:: <f) t::... Y.), 

1~ !J x. 7- 1..--· /y it~f!=:tjW'[ o)f<,eJH-c it1ti:4H'*!ITTQ-J-o)~~f!~~ u- 0 -=. l: it t.t. v \ !:: ~ x. t~ 
~'l .[i,, 

(3) '-**~· ~;HH,,~Ml;ff 

ti~~~* (t~m~''H·=-~'J: i;-J- .[d::...Y.)(qHi;!¥~j~~7'1--M~if) ~~~~~Ht Q-=- ~ U:ftv \ C: ~ *- ~) 

4. 3 .:t O){tf! 

( 1 ) i9;! Jfl ?tP ;-n,?k ?t!f m if) ~ 1+ .T: T, iWJ 

1H1iful.#t:f.:IHJ imJ:rrto)tf!! 1--H1f 1& ;J< .W.:l~.t*1 3000m:i -c ;b ~> , --t- / 1.7 J~ t~lt ~ 1/ 100tMffi'.1.:.1'1t­

f~ -} 0 t::... /1)i9;!Jfl -.) 0 t '/ rJ J,, n,?k ~~ i: if) n,?k ,?t!f t{I: Id: 20 .{>:.f!iUt (If, :/ l,J 7' 1J 1v /, _ Hl<-J I 0 

¥.Wffi'.)~~~- t/~A~~~~~~m~h~~~rt. ~m~t/~A~~~-~ 

f~*H't!i~1 (ffi-Jilli~'.Z, ffilmnfu~'.Z) <J.)-;:::i / /J !J - I- ~If,~',!// 7, 111L.-1\- H''n::Jt]'~-.J 0 

tJ~. f<,e:m 1Jr17-g.i,,z~t%~4: t:-~ .w:1::t;K ·;1 :7 A :b ,i., /<~- r- 3so ¥.f¥rtr u1z..1JX 26 fl=: 9 n tt:f .~J 
-r,:· df) V) ' (ili~'.Z1Ril !'.)\ ~) (/) '~*4~ ~ 1+.m: (rS-i·~1-tli§ ~t~ti!i'.l~l'U~~'J:fffij~ ~1E;lit!J'~~i: : n,?k ,?t!f t{I: l 00 

¥./f!=:f¥r!(*·;1 :7 /,;b;i.,/<~-1-*111 ¥./f!=:tR'1D, .:i:-1\{ 1vJ.,W7, 1- o /-f·r)J,f~~~ 

i:: If,:/ l_! :,i, 111v/'- I- 11 l!!i/.H .ffiJt, -tJ·~f F v /'ftl!7t<.M:J~Jifu~: JT&?R't{I: fl ,..-t,,:/tf­

f:Mft (1~ :;1 ?' /.-;b;v/<--1-ki1 3 ¥.1f!=:tR' 1D~~@:L.-cl>f*1fW.W:t.:.1::t+;)'~f1iiJ'Ji)0 

t::...Y.), 11:i'~t=1<t_x1;~1r ~ t::... ~ t.t.\; \, 

(2) ~~fi~fl='O)fVJJl:.t.:,tt<J- 0 ~-~ 

J!!t$1-~~:::un~Jilkft ~ IVjll:-r o t::... iJ), J!!t$.1.d~ft-¥J11n~i'!.HiilJ L, -Wf.e.t&: rn !txft rt~ t± 
.ti:~~~-:J-0~1b1~~1i "),, 

5. j!!j[.yO)ffW~{lO)jJ~t(.:. .... _)\; \-( 

fi. 1 tt4~IJ:·J~Jt.& tJ"t~1i~ · ·~4:nEt-::. 00•> .[>-#TIT 

~j_6:~C. 1t O)t;tii~~!itlt& Ut.&li~ · ·~:'.t~E(.:. ~<J- 0 ffW~{l:;:r~ t,r J<- 1- l :t:> ,J: U}(-1-2 :.: 

s. 2 1rH:&rm1.:.~,i- 0:;:J« 

1:~t~Mi:=oo-.r o~wi:e.-¥m~~ 2 t=~-.r" 

ll 2 5 i~ 18 5 



rru-.tJ 1: · 

7 - !.,. ,.) ·- ,_,, 

rru-.tJ1: • 

*' 

ll 2 5 i~ 18 6 



ii(H,t~J. ·Ji:.r:;i 

*' 

tl,J:. 

ll 2 5 i~ 18 7 



-t- / ~11~ O)k;j§j-~Jrt :-=- J: ~> 1H1rl:l:Jif~11Xi imfrto)r-m:•m ;J< ~rq.fr:i- -~:it.:. 0/) t-=-i~J-H ,i- 0 i!!ictr 

(f)ffii·tiU4.::::oo-r Q -a+w:~ 

~~ * _](4:-:iw>N:ii: 1!::i.~Jt-;J-o := lVJ t.:. ~_) -c 1.t, Jt t"-:; :.-;- .A/'/ ri: := ,t VJ ;®IE.t.i: .xt-:rr~1 fl1?i ~~• 

f*'J- 0, :<l::Y) ~>tit.:.rn~li1~-c :~J,'fi-0-=. ct-=. .J: ~J, ~ctf *o)li'.IJ{:f JtJ:M ~g\t:d:: L. tlli.~r.tJ1n' 

'fil-1- ,I- f' ~'.- ... ''· \ I· ~ ' - -;+- 7 +- -~-,fr rti ,,.,,. "'·ill? rlh V) ~11 /'-•Id. ill? I - .>'>:./I· -.1-- 7- ) ( -13 I.I.~;~ I '·] J..­l~ ./\. -- j; _) 1 .>.' '~ ) ~'- ! ,,),, ;~I~~ T ,!;il. .'TI. nil, 1111 . n1>, )) JU:)( nil•~ 1t T" .. , .;J •L' /X t ~ ·r I 

rug ffii.fit l!W m -r Q tt!!A JJJ ~1;~ ~at ffl tlliit 1J 

77:A ;J< 4- ~Li iD: 

t~Ua: · ~~** B nP·f'.l{JitJt ~at ffl tlliit 1J (J, 

(l.8·C i * l) ~ft-Rf.J J:il! !~'th C: 1- Z>., 

r:i::~-c * i : c i r:.i:, t~rtt-tt k.t#Ji-JJf#:fdr o. 2 ~ L, ~~ • tPt~to/.Je!)1m~JJ!t-'Hi, 
li!!filt <n fifi ~fi $ i' 7} 1f. L --c ;!( ?h ~:> ~'L 9 iii'l c -.) . 9 o 

< 2) i'ilf 11'.w) .rJI {f---tt e: ~t: :d= 1;aw 
WT ~~(/)~;tiff-It~ ~9=~1UH!f-IJ:, mt T )J~·ra:rJ1-ifiiH~~dl·fH1l:ft~]il· ( ~:~J.\t)/1)11 • tr9=~J,L~)Jr>liii 

JEAG4601. tm-1984, JEAG4601-1987.&UJEAG460l-1991 .itifmhli) (W~-,..:~'Alhh~':' ~'At!Z 

fM~rtt;fJiJlt·l.'Cl~ R{~fn 591,f- 9 H' R{{fn 62 1f- 8 J-j &Cf.IJZ-IJX 31,f- 6 J-j) (fJ ,,- "JEAG,1601J 

C: t;' ,;) ,, ) &tf~~ffiJ.!f: (-1Ja~11ili#Ulr (t.2'.~t · Jli1'.HJHlt JSME S NCI -2005 (2007 if.!b11Tihli 

;;;-t;~)) < n -*-ti~~#~ 2oos -:=r 9 J-J, 2001 1f- 9 J-J) U?J r-· r~'.>'.dl· • ~~m#lJ ~~ ~ \ ;) ") t~ 

~~~-;J·90 

(:{) mi1rf.H4J¥filli 

a. i·nrJti~fj: 

i.ffilli~it ~ L -cl!i~~ i:t, ~~*~rh~fil 2 J;~4~w:1,r 1J~ - 1, (= -c:t:J!f ~ h 9 1i1iitrffil.ij!.*1n::t:Yro:> 
,:t VJ ~E- 0r·1v (l>XI 1) c -9 Q" 

L 

r 1 l ; • l • • • l .\ .... \ ___. -

ll 2 5 i~ 18 8 



~~f!f~Hti *~~* (Jlii;Jf!f) 

j!!j[.* ?' 7 .::1- -7 7 .7, 3 tR '1! 

mHAI/ 7 7, 11 I/ 7 7...j:~~ 

J.!i~hliiU!t ="cJ 66 

~~f!f¥1~ STPG:no 

~~wnff lOOA 

Sch 80 

~'.HtJ+fJ [MP a] I. 37 

i!!ic y :l M rn~ ll1i1i [m] 7.5 

b. tlffrtti177t 
7t< f.Jj~~Jtt.::. J~ o f!frr-t!J1i!(PJ)j~ rn~~f!FJ.L~fJ~Nilli-r ou 

8 .i: t.:. J: ~ft:) J Sw 1~.t. 1-· ~-L'.<lh\;-c ,,1~ ~:fl 0 o 

M W·L'2. 
Sw=-=--z 8Z 

Sw : l;JgU=.,t-'.)J,L~1J 

L : :l t·!frn~ IWi 

\1 : rth~J~-;. / 1-

z : l!IT rm f!fJ;~ 

Ss =a·Sw 

)!Pal 

=mm] 

rN • mm l 
[mm:;= 

)I/mm l 

)!Pal 

=-] 

( l. l) 

(I. 2) 

1 t.:., ~·l~filli Mif~fifl c L -c .J E1\G1rno i -2008 :.:: ic.*xif)f~J¥lJ.L~ 1J:U~ff.§ cs r.::.;t:.:; tt .[> IJ 7 .A 

3 j!!j[. y U)-!Xr.t)) ;j;IJ [l!Z ~ J+/ v \ ~ ~ ' :tt!!'.~kMrtti !:: L. -c ('.=t H't.'. <lhVC /] ~ ~ ;J"l, 0" 

S = Sp + Sw + Ss = Sp + Sw +a: · Sw = Sp + (I + n:) · Sw ~ I .OSy ( l. 3) 

S : 1J~JI. ld'CR, tt!!;:t(:=,J~.[>~'+J.L~:h)IPal 

Sp : i*JJ±t-=.J: 0r.t)J )IPa] 

)!Pal 

ll 2 5 i~ 18 9 



c. tlffrtti*~* 
filii~/lij'ffi.*1fl..kf:T'J V) .:c-;;r';J.,,-;::·, B "$.:(.::. J~ ,OJ.L~1J Sw '/J~ ~O fMPa ~ J;J TC: ft 0 ~~*-ij·lff- 1-

j!!jcifi ~fJX::<l:: L' %-r.t )J ~ §l·~ L 1:=-*~*t,r l<- 2 :~/Jd-,, d<- 2 .J:: ~ ' tJ ~:~ J: 0 r.t }) Sw t,r 

~o )IPa l J;,J, T (:ts:.[> J~ ? -iJ·lff- Hi~ii:~iJ!:ft•} 0:: C: -C', ~~*Lt l-~Jt.~·J:9tJt ~,fr-;).[> t> rf) 

l: tlffrtti<J-~" 

i!!ictf 'JJ-11 J.::i!!icY (f,[lrlj1f) 

~ r~+t"·" L.:. f\ !i'l. STPG:no 

i!!ic~Wff lOOA 

Sch 80 

J.!i: ~ I-!+: .1J [\1Pa] l. 37 

1J,1JI, tJ ~:. ![!!~(::. J: Q ~'.±.J,~; }J 
flO* 

s [MP a] 

f4*J:l:l=I*~~ cs :.~:J:->:r 9 
189 

-~~~~r.t1J [Ml' a] 

·r~1·h~H-l- :1 r~- :1 t :/ 7 J.,1~~~~:rf1it~~¥filli*1L~J :~.tn ,-c * 'l~JJr'l:iJ(n~i'tl'.J~J~Jt 
o. 36 c o. 57 o)i/u:t'.~kMrtti~~J;ill: L -n \ 0, ifti1~~rn: o. s1 o)~~-8-1'.t~~r.t}J ~~Hrttii-0 l: 

s-5() [Ml' a] ~ f,t. V) , -7.X~t:'.if .r.t 1J i-' Tin[ Q ,, 

ll 2 5 1& 18 10 



1. Li C: ~ht: 

ll1k.~~:~ J: ~ iiif.t1k.tt~ 111i 1-. L -c v \~ 1i:Jifirt±:11Xi im1,1u_:_g~1tt ~ tL-n \ 0 m -_-t / ~1 .L~ 

I)}}~~ i': :::: Cs & 'CJ Sr -i' 1~1U...:-.r QI)}} ~t{I: (J;J T' r IJTJU#IJ& ~t~ J ._!-: !,, \ ? ) -i' ~w-.J-Q = ~ 
-c, Hlffil;J<O)~]t • ~'fffiH:l=:~.t;;J-0 1J .A ?'O)ftr{Juxi,rlXl0" 

2. ~/.fs:~JtH 

2. I ~at )JJ!I· 

(l) 1l!:J~~E)J 

filJ U#JT&~t{\:U:, rrrt~r¥?7J<-:=~ '1~'l o cs raJt 1i:" ;@imt.dWt:= f!lt~-r Q 11§ tJ-i'.fi·-.r o :. ~" 
JJ:_, Sr l~"_)v ,-c ('.=t, t*ffi ;)< :~ ·Q;- iti 0 f~J1[ ~ftriJuxi-0 ~E }J ~ {:T<J-~.: l: o 

(2) :fl'tJl~ 

mi tt:'f P)k i;:t~('.=t, ~_,z;g.t_.t i,r .AT/ v :;ql~O)'.W#M::~ .:ftJ;P.; l, J;;J !fl li~J~ (-'.'.. J: ~ j!,\tr-..1; \ 

H-:::~ ·) :f#Firr c ,,_. .[i,, 
(3) mm· Ht$~ 

[ilJU#l)}}~t{\:(J, ~'.Zat, ~;;t:~i_:}O))~Jt. ~ft& u~~(::: ~-)!,, \-(' J¥WI c L -n!l!iitm ~ trB 

tf> ~_)h0 HHKR um~:~ J: 0 t) 0) c <J-~" 

( 11) M:M·~4:!lo/.J~if.)iMj;t ~ \& rPFff~ ~ht~~ \JlzWrnfWll:. 

mi tt:'f P)k i;:t~ ('.=t, if~fiji:;jj\O);/& 4.J-·114&.l'.ff O)y,\TI ;t v \0) 111Jll 0) f:_ .>/>, ~)tjttfjJJi:-\"-'P'J'iff~i.fiLfifi: 

0)·~4AK':iH::.J.~; c: t:_.®itm ts:¥t:Hi-1sf!ffl-;J-6., 

(5) n~4.J~jIB;,·--.v \t~.M<J- ~ ~.~ 

filJU#l)}}~t{\:(J, M:M¥H~r.ti1;f:-#?J·'1;~rf)*f~.T:~f!lf~<} Q ~~li:t'.)\ ~)' JiY:rttkt~ ~ l!l!iiWH: 

( '~) "'i..biX>1>['4'l·'--'-j--+--; +-1w {) Jl/],~f{,~ i,,, ,; ~-- )(< '! Q ·.f/ .~. 

mi tt:'f P)k ii:}~ ('.=t' h~ tl'·t tt ¥.I.! ft 0) AA ffl t!\ (-'.'.. J: 0 ilii )]'£ 1-. ~ t,r ~@: l , &:'.· ~ (-'.'.. r.t c -c ;m ffl 
~~~l~i..tW.i:o ~1'.H t:-t 6" 

(7) ~H~{'.t ;ti' 7, O)j*ffilltill :~ )(t-:J- 0 ~@: 

[ii] U#l)}}~t{\: (J, JkO) }iY:!MkM~JJii~ t= J~ V) 3€ '+_-.) Q TiJ ~·~1-Uf A~ .®iWJ (:::1J~W w * .[) ~'.Z 

II -2-5-m 19- 1 



2. 2 ~li:,Hl~~ 

fn]A;!fO}.k,£'t~'::t, ;,<. 7 /' i,,,7, •Jl~O)?ff## (o}.k?g;f:,t?ff~) t.:o}.k?g;f:,t ~ 70A l, J~J [![/:-.t~i:t~ 

-cj~ "' v \-r -0 rf/F~ c -;J-ou 
it::_' mi A;!ff!& ?gt~t.: f::t, OJ.k,£=ttW-1*iJ\fJt~IU: ml c r1 Fni ;18 O)t;@ (TYPE-A) 0) ·b 0) .!:::, 

cp~f-Yf'~jJfJO)r/IF~ (TYPE-Rl • 82) <!) ~> O)!J'dh -0, TYPE-A /;J:, IT&?R'-t;t~@O)fH~JIO)~;' 

v \:g~ ( -_ _j;frijt;@) U)LfJ}.:J,fjf-*~7,r]Ofa;<) ~jffi;---..1; \t;@, TYPE-Ill l::t'3]k;g;f:,t?ff.m/:O)}'j-

1WJ~~1~t,~":ii;-c~? j,~;,i, \f/4~, TYPE-82 (;l:l!&_;jS'.t;t~@O)fHM~d1Ri-11J.fi~/vf~~r,v \7' rl 

:/ :7 ~-c-~ '.? ~f~H;@ ~ <J- 0o Cl><I- l ~mu 

fJ::tJ, TYPE-HI • 82 ~~~;fJF-<) ~>t~frLt, TYPE-R (: ~c$J(-;) Ou 

['XI - 1 ( 1 / 2 ) 

II -2-5-m 19- 2 

i"i.':ll 
:;: '.<~ 

t:~ n 



' 

: ..... ·· 

'· ......... 
------

. ,, 
" " " 11..· • 

'· 

______ .,,. 

" ·.11 

~· 

[gj- I (2/2) 

/ 

·,,1· .. 

:::~:::: 
.. ,, ........... 
: .. :•:•: .. : 

":."~ .. ;.".)# ;.";/;i"•":. ......... , ..... :::!:!::: ............ .......... .,., ... z.; .. ~-~·; .. ........... "".,," · .. ·~·~-.. · ;i,•., ......... ;i, •;i,"'~··•;i,• 

:;~~::~: 
........ " ......... 

........ "" .. "•" !!!!!!~!! ii ···"····· ·.~ :::i:! ;!'. ... .. ... . .. ,, ... 
""""" .... " .. .. .. .. 

: 

=~ ........ :~! ::;t';": .. : ..... ~: .. 11: 

!!~~~=~:! 
.................. 
•;,,•~·~· .. · .............. .,. 

::~~:;:: 
"., .......... ., . ............. 

........ -.. ,, .... ~ .. ; .. ~ .. : .. : .... , ... ., ... ., ... il ... .. " .... -........ ................. 
" ......... ;" .. "' .. ~ .. ;,,:-: .. ; .. : .. ~-:·; ···~·~ .. -
:=:~::::: 

.................. 
.,-........ ,, ... .11 ::::=:~:: 

TYPE-Rl 

(,~ .. ,. ..:.. ; ~ 1 , " i 
; ... ,.,, < ·J 

·!· .:. · . 

TYPE-R2 

II -2-5-m 19- 3 



2. 3 I rrJ U# I!& ;jS't{I: <f.)·~4. nE 

ml H:'f~.k k?t% (-'.'.. .J:: -~:dl!J~i.'ff~tt:1j=0)[~~1*-t.t1~.t. Cs (-'.'.. --.) v \ -c l~.t1Jt* l: miH~. il!i l;JJ fdl[(-'.'.. 

1n~tiiJX-to:.~~~!t,g;:K~h6" -)J, Sr O)l~1U...:t.=.---)i;,-c1J, !f.'f::l\:'t~1:,H;.:x1J~Jt-1i·-r, 

*Mt o) tB u :0JJt.J'1fE r~r:r t >f~{Jux ~ti -n \.:;, :::. ~ ~ H t~ c ,J-.:;,, 
liiJ U#l!&.;,s::t~ rn,lri!iim t= iVd.: '> -c U:, IITJU#I!&. ~:l:n rf)·~1·tn§(7)fJ~T~1;~:= filiLt, 1 * ~IJ iVd.:. V)' 

H~H'.li 11< ~ mi tt:f o)l,.1§-!!'J 2 ±-% < k'A 1--. r 1JJ WI 1~ w o) 2 t% J c v \ '.') , ) & u cs o)k ;g ±-% 2 ±-% 1-:. i!fl 

7K L' Cs I~ LnE 1J ~MH!f L t:.~K:fili-('' li1JU#l!&.~mo)·~4.fiE1dW~~,*-.J Q" 

;f_ j:_' mitt:i=~_k;j§j-f.-% (7-t, ·11.li~ft!TI~B(-'.'.. J:: I) ' ID ·_ -~ / r) .L\ ~,k ?eir~ti'.t O)?i''.rj:'.i.'iff,r.:~ x ll.!iL6\ 

f~v\.= :!-: ~~tj&, Lt:.J:-:::, :1:n:~xi-t1~t.n1~-1:to" 

* IITJ U#l!&.;,s::t~ rf)·~1+:~t~~(J, fJJ!tJJ~filj'<J) 2 :t~<J) ~Xtt 1-::·1/ ·) ., 

·11.li~tt'W ~i!,o) :IJi~ it, .it<nfit.!i:o) mitt:f P)k;j§j-f.-% o) Au/ tB u o>~A::f'l· ~t~I& L, cs lilt r:r t,r lj)' 
tff-.) 6 :. ~ T'.knfu-;) 6., 

1'.JJWI1~wtt:f(-:., ffl(nrrn~:~:~w-:J-0 mitt:t~.kk?:t%o)tt1fEfilHgo)1tur:r,7-ti.~ 3 @ltMffi'. ~ ·:J-0" 

1 t:., f]Jjt)j~filfU#(.::., 1&f.~t=~filf L t.:[ilJU#l!&.?R':l:nO)·~Ht~tj&,if)~JiLt, J:jc0)·~-1-:'li§ 

ft{r~~O)*s*1rW.~ i *- ~ro:i-.:Y:d::" 

f~;J:.:i, :fQ:j}~rn(11H¥l7kif>7)<.~rf)t~ft, Cs l!&.~r{\:(J 2 :t~-(' Cs l~L·~tiiE~ti!ilJJI:<} 0, 

2. 11 1~ m rtr I!& ~ :t~ if> 3€ 1+ . .m: T iWJ 

mi H:'f P)k,1§-r%(7-t, X~tt:j:, 0 jt!IJ;J< :~ .J: 0 ;J<. ti'.[~ · ;J<~ ~ i,r:(i~ ', i~J+/ tff-~ / r) .L\ ~,k;j§j­

m-U#U1fff't!i~'J: (:: -c tfr.~-t Q" 

~.kk?tto)·~1~Efffijg~A:~~o)*s*n' (), rnJH:'f~.kk?t%,7-tffl(r1fi!.~:~~cti'.t1& i 'r n tMffi'.o)xm: 
Jn! !tJJ :{( ~j~/v --c·v 'Q /J\, f{ifSt¥17t< rf) 7)<.~ t:J.L~ C -c, ~:e::t*Jnl !tJJ (t1£glJJ-;) Q :: C: /J\f~;:t ~it 

;;, f:_ Y:i, lJZJJ.lt 27 ff. 3 fl ,;k i -(:'<l) W, ·. -t" / r) .L~ O),k,1§-~ti'.[i.P ~> O)f<,l!J+I tff ~,k;j§j-f,-%0) '5E1: W: ~ 

:rn ~ f!iUt C: ~~Iv--::~ \ Q " t-.. t.:, IITJ U#I!&. ;,s: :l:n Lt, ;tt = t'. '/ r7 J,_ I!& ;jS' ~ ~ b \ ~:) if>{~ FF.I ttf 

~.k;j§j-f:%o)°5E1:W:i6\, ~.T1~x',\::o)f-*y~ W:~l'hlJb! L t.cv \!Mlfil (f~J+lrifo)_k,1§-f.-%0>3E1:W: io ¥. 
! J..l ) -;r:./J .. ; l=R -1- 7 

I "- l'A:_tf:I J •~:.;, 

-)J, ~TJ~~Jt-c:Ji) 0i~J+/ 7k~ / r) .L\~,k ;,;:t%-H:'ff,*y Jilli~9: (m-Jiill~~. W,[Q Jifil~)t) t~ 

:J:Jtt of92:ffl?.trl!&.~t{l:o:)~~f~~1f:fr:.m:u: 2~!) hli < ·f~.hk: 26 {f- 11 J..J u#.RJ --::iV) ~J, 1rr1u#I!&. 

;j§j-f,-%U)fth:.~r~1·~11fE1?t~f!llfti~~)k{JITTO)P)k,1§-f:% (lJZ/JX: 27 fl:: 3 n 5:-c 40¥.t¥.J1r~1.f\'.<l::) l: 

~t~-¥i!i'.l~i..t~'J:fijjjif.)Jl!JM!1J 71,_ ( 'V·hx 27 "T- 3 J..J t-..-c= :~ hli.f!i':!i :!-: j];:t) i-.J!;)~: L -ct» :::. 

t1 ~~ o)~.lifimn' t~Jt1:<J- ~o/..kk?t%~it-¥JJX: 21 ff. 3 n ~5:-c 79 .¥;f:M[.(t-C:'&) ~, -¥.JJX: 21 ff. 

:~ J..J :t:t-.. ·cifr~:=_:k:fl'~i- ~ t.:-;J- .:-. :!-: (tt.tv '" t-.. t.:, f!t!;1fnlli~:::::rs:t Qf!~~·J~1.Frif>~J:i­

-¥.!JX 27 ff. 5 fl i~' ~~'.%Jilli: t_,' f-*y~ W: ~!~)JU~ it 0" 

, 1~ hk: 2 7 "T- -1 J..l i:;.11~ I J , ;tt = t'. '/ r7 .b. I!&. ;,s: ~ ~ i' li:f- < ~ fiilJ if) H~ FF.I ¥tr I!&~ :t~ 3€ 1+ . .m: if.) 1lt 

t1u.Xi6\ ~jb i t10 i6\, . .f'.'., ~ t~Et i.: -u*1t Jilli~~ 1,r !~ ~;t,J- 0" t.c .r:;. t~m rlf OJ.k k?:t%f*y~ w: 
;ry>ji!!jf!-t Q t.~f)-(:: IJ:, ;tt = t '/ r7 J,_ I!& ~~~rnf1i<f.Ph-i'f.~ )le Lfth~'J:fifijif.)f%-f~h ~ jfJIJ 1:R-r Q 0 
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3. r~fil1J~Ht& lfiiiiUH1+: 

3. 1 :¥;;;$:./J~t 

3. I. 1 IJTJU#IJ&~t~ t~irr~:~vt;W{il!iO">l!li,1>.:)JM 

mi tt:J: P)k ~!%I ~.t' r ~Fa J+l mt+ ) ) ~1 rm (-'.'.. r;;J cJ- ~ tJdM :¥; $ t,r '.rj:'. Of) ~ ~~' 'fl J (-'.'.. j::) v \ -c ' J5~ 

~!lo/.J~P:M~1'.f!lij :=+~ ~ -r Q /J 7 :,,<, :~ r.~w:~:r~-r o t) o) e: N:fi:rt:t ~) ~'l.[i,, /J 7 A 3 t~~ 

~o)j1~J+Jmm1~.t. -Js\m s \c-1 7CntJ+J.Jfl\+J;~~1rmmm ~iai- · rn~.~mmJ ~ <J:J 1,·, 

-.JSME~'jH~J C:l\·)") -:::-mtt2'~'lo/J>, m=t':/r7J"IJ&?R'~li:IJ, lr.H',J7'}if>~fil; 

--77--~>tH+rfl~:H* '1Ht ~{:f-:J- ~ ,t~m-5(->~~~~fTI~ t,r ~~(-'.'..~9:H . '.~f'p L -c !:> ~)' ,:: 

t1 "1 TJlliHJlilt:::~f}i!~*IH~ L -Cl\-'.),, 

ih'.:0-c, rnJH:'f~.k75't~(-;:t JS\IE J:~mt.:.~!t<l::i-~ t)ovc1:.tt.~<, American Society of 

\1echanica1 Engineers(J;Ff, f;\SMEmf!_ (:l\') 0 )8PVCSec. VIU, W~T$.m.t~(.JIS), 

i 1::. /~.t .::. ll t~ l: mi~ 0) H Wrfl1 * '1H'.t ~ {:f cJ- ~ ,t~ m -c U) ~)):al- • 111~{'f .. j~ k t,r 1i ;) 0 i 

t::.., w ~T*~H~ (.J IS)' 1r.W,Jft-O">ttr~1.mt!t:::l!Wfr Lt::.. T$FF.111n'1 ~H!Ufl-.J Q" 

mt& Ont~Jiillir~!:) J: tNnt-&±) 1~.t JS\1E mm, ASME m.m. Fl /.fs:I~#!m (JIS)' 

;tJ ,t u~-~ffl:}( 1J~1!1il t= ~-·} Q f.tf,f.[l!li~i'tt'rh Q fi'·fi t= -cj,gj1~~ ht1~f.~, * tiJ 

mi~o)tnt~c'i-~,, it::. . .rsMcJ:~m-c~J!'.rj:'.~ti~t..t::flo)R/.fs:I~mm ens) fFm:m 
It Lt, 111'1-ri'.J'-J ~-~!:H4:rnfi![#[t::::J:,H q: ¥1:14i!lil.i~Ht0)~J/.,Q/j' ~) ~J.~: L f~l; \t~f';- ti d;) Q, 

3. 1. 2 IJTJU#IJ&~t~ iiiiUH+:;Wfil!iO)lJ!i,f.:)jM 

mitt:J:O).k~l%1:.t, f~FttJ+lmt+Xi iJ;fffg~(-'.'..r;;J<J- ~ iliTf~~1H~km~tJ 0) 13 .'J 7 ::1-tR '11 O)g~ 

1Ril C: f1'1:ii;<5tt ~)ho" ifiH-1-: ~~,l~filli-.J Q (.::.&:>/:. /_) -nJ, f.JE 1\C1160l J,!Jl~ T1J ~·~~Jfitit~'J: 

Htid+f J:~f¥_ (J:J I'-, fiiiJ.t;;q~;t~ltid+f J:~f¥_ !:: v \ ;5 o) ~t.:.~f~ L -cr~~5ill[.(t~Hrtti~1i 0 

.:: C: i" ~~ ~ -;J-6 ;~\, ;wfilli~tb, ~·l~fillillli~:= /")l \-c:J.::fe:§t::: i'hb-ttt::.. ti rni'4~tm-.r 6" K 

-7 7 A Jilli~~(-'.'..~.;}(~ ll 0 ;f<lJZ.~J]'[ t.:.,}t L -c ii-t~·l1 ~ft!Tif*-c:' ~I.~ v \!~fl' (-;:t' .:t O)*;*SFt-:. 

/")l \-0·1~filli~1l 'J '> 

td:>. rnJ~:J:g>.kJ5'1*:~..-)v\-c1:.t. .~~~ L-c s .'l 7 ::1-tR'1ro)~'Vfrtti~1T"'J, 

3. 1. 3 f~J+/ /jf-t' / r) .L-..O)_k i;:!J'Ji** !ifirnJt f~)~SIT[[.(t U)-¥;;;f>:J7tl't 

f2. fi i1J~7)<.71Hj!~'J:{!tij':1f; t~ft'i~4 ::l 2. 1. 1 tPtirr·J~Ji~'l~{il!iO">lJ!i"1-:)j~l·~ :~IJTJ L 

3. I. ·1 {~ffl¥tft ':/ r7 J"l)}};jS't~f!kf!fn't!i~ itit~'l~{il!iO)lJ!i,-1-:)jM 

W2. 5 i1J~;Jdl!:Jfilg~{iiU~ 1.-f;Hf.f:fl- 3 2. L 2 iliTf;;qtU'Vfrftio):¥;/.fs:J7~t ~ :~mi C, 
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( 1) ~'~}:g'.)9:\ffi'. tl"Vfrtti (ml H:'f IY.k k?t~) 

!Vk?R'1;t~ffWt::: ~-)i., ,-c, ~'.Zat • 1'l~m.t~t::: rf!!r~ L, t:&Jir:~Hilli~:knlli Lt~,, ~·l~{illiif.)$;1;' 

*· l*JJ± 5: 1::. /~.t)'}J± t.:.iiif.t ;zJ> i.'l ~.: l: i,rf«E~B LJ:. Cd<- 1 L 

PDi 
t=----

2S TJ -1.2P 

t = 3PD,, 
4B 

t : nluJU)~I-~ f-_,_Q'.,~f.t!$~ 

Di : Rln]O)IJ.,Jf~ 

P ffl(1:-M~J-HJ±JJ 

s *:rS'if±:JfltffilJtt::::tJtt Q 

ttl;J-o) ~l~ i7 I %tr.tJ; 

n ft- ~*I~~~ rn ~'1 + 

t : ijlujc!)jl-lf f-_~Q'.,~f~J~ ~ 

Do : ijlOJO)YHt 

p :iU: i% f;:e:J:tl JI) J 

H : J.~~1- · 7.£J.9JJH~· f'H*H-:fH~A Part7 [:g] 1 i.Pt:>[:g] 20 

-~ -c- t ~ J:. VJ >K ,Y) t~ f I.[ 

t.: f:_' l, t O)ful[!ti**il!t], {~2;-<J';j[~]O).l-~ff ('.=t t =3 [mmH'J. 1-., .7CU){tf!.0)1;:~~U)J;j;J.;2;­

(t L=l. :if mm UJ.J: c -;) Q,, 

~~~~f,t TYPE ~fillHf~f)l: ~·!&l~Jlf- [mm] '.%1¥ [mm] 

TYPE-A ~1i!$ 9.6 12 
~ = -~ ~ r/ .L, l{t,k :iEf }~ jIJ: 

t~Jit: C1HJiHliiJ) TYPE-K 8. 1 12. 7 
[JT]U#!Qk~ff\= 

TYPE-13 1N!$ ( '*' fnj ffl•J) 7. 3 12. 7 
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(2) :fl'4~~·J~Jt~·l~1Uli (~~* (~lit.]~)) 

g1tai- • m~~m1rd-:.:¥;--;;~ ~:bietlHrtti~~Jifii l t~, rlffrlfio)*~*· i«1:-:Jf<,e:J-HJ±J; t-=-iiif.t x. 
·' -l- ;/. - I-- ..,_ i:-tz~J.J I ·/-. (= 2 ) ~)41,. ,;J - ~- ~lffl=-U1t.' vi:. ~ ,~ 

PDo 
t==----

2S 11+0.8P 

Sch. 

t ~Cl) ~t ~: J:.~f'.'.·* zt Jtl f:5 

Do yUH'H:t 
p 

s 
.itt ~-til!mJ+ fJ [MPa] 

ffl( 1\iJ f~J-H iful.[.(t (-'.'.. :t:>tJ ~ 
,j:,N:+(n~q:iJ: iJ I ~t:r.t tJ [MPa] 

11 : ft:-ft~-f:U)~j]$ 

~~f!J!Jf.I Jii ~ f9:! ffl ~'~lkJJ~ 
~ffilli#:U~ r:r t~ ¥1~ 

J±)J [MPa] ilill.flr [°CJ [nun] 

j!!i[.~(l) 50A 40 SUS316L l. 37 66 0. 39 

j!!i[.y@ 80A 40 SUS316L 1. 37 66 0. 57 
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3. 9 
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(:~)ffii·tiU4:~Hilli (~=~/J/J,.~?t!f~~) 

rnJ~:j:O)k i;::t% (fil -_ -~ / r) .L,g>_k~)!titt) O)iiiJtmtUHrttili, ~!ffi;l:fl .W.:& UJ:mHrmiP ~~ <l) 

IR·C.' :t --r::<n ~I ~iil1U)~ * ~ ~ \ TYPE-H t.::. J~ VJ ~-1~filli-.J Q" 

a_ fif:flj ~·l;{rtti 

tlliiH::. ,t 6 ¢kdf1l .:c- ) / ~ c ~J1$::::: J~ .[> 1,(;;t ~c- - ) / I- ~ ·w W L , -.:C· :#'1 ~:) ~ .tt 

... ~-:J-0 :::_ C (.'.'..J:: ~) ijij.ff1J~l{rftif,r~Jift! li::" ~.y.{rfliO)*~*• :J-f!!:~:.:. .J: 0iji?.fflj.:C~- ./- / 1-

Lt 8 IRt= ,t 61,z;;t.:c-1 / r- ,t VJ+~ v ':::_ ~ /J\ ~:), $d:flJ Lt.i:v, :::_ ~ ~W~!c.{ Lt~ (W: 

- 3 ), 

E L ) 

m[kg] g 1$:1Jf.Jll~!:t 

H t~H till ti' i:-:;, O)fil1C.' ;t-c·o)jf§:p.,jjt 

L f8ff1l ::k: .€ 7J' G ~t~@ i¥: .c., ~ -r,:- rJ) Jf.! ~li\W. 

C11 : *lJZ.17fi'iJJ.!i:f11·h'~& 
H 

.±lf!.~(.:.J::0iji?-f:f1J.:c~-,; /I-: M1[.t\ • m]=mXgXC11 Xll 

ld cp;;,::: J.: Q 't(;;t~c--) / I- : M~ff\ • m l=mX g XL 
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h. l!!i~* iv r- <n 1Jm!t~Hilli 

iiif.t~g~HUvl~rmf¥o)5illr!rllfrtti./Jr~:=~r~ l -c ~Hrlli~~1m Lt:_, tllfrflio)*s*· ~ 

~ * 1v t- o) ·JmJt ~ ~~tf!k ~ho -=-. e: :tdt~~, Lt:. ( ~ :3 ) " 

m 

g 

m[kg] H 

L 

L1 

i;}) )J[]j:j{)]t 

-tJt1t ili1 i.P ~)en Ifi>L., :t -c-Cl) m~m 
¥.ii!f1~1v I- ~n~O);J<.lJZ./J1l1Jlf,fi/f.j~ 

Ifi:.L_, C: ~ii~;J;·;v I- r~9 Cl)*~ 'I;: }jfP]jfifliit 

n f : 
H 

n 

91 *}JU)fFJ+J·:J-0 ¥.ii!f;.f-;v I- O)tl"Vfrtti/.fs:~ 

1!~1J~;v J- cl),{,:*-k 

I 

L, : :( ): 

L 

Ah 

C11 : 

Cv 

¥.ii!f 1~ 1v I- O) !l!llilt!T rm .ftl 
* 'l~)jrPJ~~fit~Jt 
j;J ID. jJ 1l1J ~;t ~ l·~[.(t 

#.;~If, Iv f' :=.1tm-r- Q 11 iJ#)J : f~, ;;;;; ~ (111 x g x ell x H - m x g x (l - Cv) x L,) 

~~;f-1v !-- 0->11'*J.~;1J : ab== Fb 
11.r x A 0 

bl· rtt ...µ L -' I 1,,.1.. '" 1J 111 X g X C /J 
&::We'J'lv 1,if)·l~1v<;.>rJ·L.'. : rb =------'~ 

nxA,, 

#l~1l#r aif fiffi$N: iif fiffirn § **•J.t jj:tf:lfl ff$1l •N: 
0. ~6 170 

/.fs:fif\: ~?.f:f1J 195 k\·m 
0.41 t 9:{ 

m= t :/ r:-; j_,JQk$-}~~ 0. ~6 ,11 

Iii] ~;f IJ& ,fi' tfi {t lvl*lf I;{;~ Ml>a 
0. 55 62 

#.;~;f-1v I-
0. ~6 <O 

iJI ~~ MP a 
0. 55 56 143 
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(·1) ffii·tiU4:~Hilli H9;!ffl ?i'.rt ~ i/ J,,IJ&~m-u#f~*"t!i~1) 

~~~~% (~m~~~~L*~%-~~~-~) ~M~tttt~rt, M~flU&O 

1Jir}ftiifi;)\~) rf)ifi:.L.,1-:"if>hl!~~W.~~* ~ l' TYPE-8 (.::_ J.: VJ ~·niJii-.) 6" 

a. fif:f'lrl'Vfrtti 
tlliiH::. ,t 6 ¢kdf1l .:c- ; / ~ c 8 "$.::::: J: .[> 1,zft ~c-- ; / I- ~ ·w W L , -.:c· t1 ~:) ~ .tt 

'-'~ <J- z, ::. !:: : ~ J: ~J ~?.f:f1foff rtti ~ h 0 t~" i.d:) , ~ tt:J: g>,k ~ t% 1 o t% l: ~ tt:J: g.i,,z ~ t% t,r .f1HrJ;J 

~6*~2~ (-00 ~~OO~~~Lt. 
tl·Hftio)*~*· tlhm:~J:Z,fRf:f1J.:c--,1:,,; 1-,7-t8!li:~.J:0W'.<l::.:c--.;/'1-J: IJ+~ 

< f.t. .[> :. :!-: ;) \ ~), $.c.~ffil L f.t. ~ \:. C: i" ~ttr:e, L t-_ ( ~ 4 ) " 

L 
( ) 

m H.~~~'R:!ff 

m[kg] 
g ifl:)J1JUi~Ji 

H 1Ji!ift ITU /j \ ~) (!) .IIH., ;t --c: if.> jfiµ\~ 

L if"~if1J ;z.#-1~, ~>m1* ifl:,L., ·:t -cu>~I itiilt 

H 

.±lf!.~(~J:0ffrff1J.:c--,1 /I-: M1[t\ • m]=mXgXC11 Xll 

8 iR (,: ,t 6 1,( ft ~c-- ) /' I- : M~ ff\ • ml =m X g X I. 
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}- (.::. f'µJfj-;) Q -\t /vltJriilf iR c af '.fl:-ttlvl*kWfl$.: ~tr.~-;) Q = (: ,t V) Mmf.J~Hilli ~ 'knlli L 

t~o :¥;~/G/[; I- O)~'f?ff-tt lvltJTtJ !iii r Fl*~~~~ : 1Ht'8'/IX~'~j~~iHtFiH. mi 

Mt~, ~A1H'.Knti =i / /J 1J - 1- tfli: ~11 at w: .m r-~ • rrrJ ~I?ix J r.::. lJ!i /") ~ rx r.t ~ ffl ~ \ t" ~·1~ 

frftio)~;i5*, -¥;~-~-,v 1- o)Mi:l!IT:~ J: 0 ~-H~JJ~\:t ct.n ':: l: ~fffijg Lt:_ CJ<- 4)" 

q = mg(CH -a )+n 

q,, = 0.75 · <Ps.i (o.5 ·Ka·~ F;. · E") 
q : Y / jJ - ;J~ /v J- · ,.f..: (.:.ft m-i. Q ·tt /vl~:JTi\!Tifi: 

Qn : 7 /)J--1~;1,, 1--;;f>:'1rt~ ~) <l)~'f-?ff-ttlvfilft.Jli 

C11 : 7J<. 'l;:)jfl:ilt.2'.~t~J:t 

m t.&#M:li.W: 
g ill tJ JJn j~Ji 

Cl t.&*M: ~ 1,.t_;f~ o) rt~f!f, ~ 

n t~~~Jr,i:: ~) (f)·y /.lJ-J.1;;1,; f- ~.,,;:~;e 

<:? s:1 : ~1wiw ii~.::. kt,1- 01tt:r1•.Xf3f,W: 
.-ca : ;~ /.lJ-;J~-Jv I- (f)'.\l:~~ri<nl~frifilW 

Fr. :~ / '7 1J -- I- ~)tH-¥;~5!iL1t 

Ee : :.i / ;; 9 - f- (f) ·t' / ;;, + 

m~~.!6~ ~{il!iJ'.f{ i::i 71< 'f~oc Jll W1ii\ 
o. :~o 2. ox 10:> 

fifflJ 
0. 60 :~. 3X 10; 

1µ·J at1~~ 1~ -~-f ~ 

r1UJ1 0. 36 <O 

(;f-;v 1-- ·It fL..l#Ji·) 0. 60 10 
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-1. 1rr1u#1J& ~r.n: if) rtf;.j:,:u"Jt~1i:t'cM~f~m' 

mi H:]:g>_k;g!J',H:t, r~d~r! U) ;lj~Q·H:'.t~~'.ff ~f& 0 t::.. .>/>, i.\:1Lt v '[ljj ll.:X-tffi, ;lj~i.Hk#i!:iill;-'"' v '· WJ 

i~1.Nl:'t L, TiT1f.t.n1-1:.1f .A mFr¥?IVjll:, mm .$i'I:~~ (:: ~-) t- ,-c /Fl, wu'-J (:: 1i:~wum: ~ i~ -r if).@ VJ 

'.rj:'.O/), ~!iftri-00 

4. 1 :1&4,Jtt#.J'.Pf"?W ;;t t- 1 fl1Jll.:~H:.jt<J- 0 ~.~ 

( 1) iMi X. l '~E'+.llhll: '1;~ 

a. mitt:tfO).k 75'f.%U)g.',k ii:H?ff#M:l::l:, frA it:~ J: 0 i~ ;{_ v '~ :t ~ [ljj ll.: i-~ 1:: Of)~,:_, iliTf/Mittt 

~~~Q7..~~~7..M~~ffl~~~~~6. 

(2) iATI ;;t t- 'f~)Ji • iATI ;t v 'JJ!)--:flJJ ll.: 
f2. 5 ilJ~7t< ~fj!~fRij':li; {.~ft'i:/4 5 1. I. (2)iMi X. v '~J2LI • iii X. v 'ti;::klVjll:~ 

(3) )j~Jttkf~~''v' · t&'.1£ < f!li~t.::.:M<J- .[> .:;E;"J,~ 

a. mi H:1j=O)_k i;::hY,fl ::l:, ;lj~ %·t ~~ ~f~1Jt$'.if <l)fB(/'.f < f.!f {J.;!'. 0) f::.. 0/), lJ'[1iU) ~!ifim ~ mif* (,'.'.., O)_k ;,;: 

rf.:*ffiirn¥~.m:~ .m:+:-J\ 4mSv/h i~ T ~ti Q J~ ? (::j~,,~ \-.J Q. 

b. mitt:i=oJ1;,;:!J'J1::t, g>.kJ5'r~xm¥u)~, 1tdH#i!:~f~1t:;:#~~Jli .... 5< Pf~·l±t>&)0:: c j~\ 
~:), IJ&?R't{l:~riiiif>kt~.m:~ .m:+':li;o:)~~:~ J~ •J 1.±..e:l!~t!-.r o = ~ -c, Jj~Jttkt~;\HJH/f:-* 

#O)·MU~f < f.!ft1o,li.~ l:XI 0 o 

(·1) hJJ.tfii{ll~L 

a. mittlO)_k i;:!J'J (,:.g.'_k J5' l, t::..;OJ:J},Jtt#.J'.ff O) Jmfflf.N7-t, 9l!:J!I;J< ~i~;J<. ·:J- 0 :: c :~ J: VJ [l#;f.~~<J-

6" 1 t::.., ·®*~'t.i:v '~J\!ili-::: t)hn~!.~H:: J~ o iffi!.JtJ:. 1ri1-U: i u#r~1 ~ t::.. VJ 2cA~ti1ill-c6h 

ts: ;r,:;, iJ&~r* 1"1itfio)rliil.!t11, M: t) rSitffi!. ~ t.i: .[> 71' ~4'kl 't::..:U~fe:m-"C" i'h '.)-ct), iJ&~~;;t .&. 

tN/lii~Hr'H~*;~~ t_,tn 'lfr~Uf:l-c~i5R<J- 0o 
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(!)) TiH?!'Wt:.1J ;.z. <nHiFi¥11Wl.I: 

a. ;J<. 0);0J:~,t~;,~)!Wn: J: v,J ~'.'.t_<,1- ~ PJli~{tO) &) 0 Pf ~·11:7i A '7.t, iffi;J<.fftj'l::t1l!:J~;J<. ~ .!::: fj 

J::: lJ~ t±I ~ i'l ~>, il!!ll'< f~ 1.1: W: Lt, l!&.5R-tft: J:. if~ t::: ~It t t t::. ~- I-.-..:.:/ !-- # · .-..:.: / I, 'ff i- fr 
L- -c Pf ~tt» A~ MrH-:Hf:t±I<! ~" 

4. 2 l?~V:i~ft:j:J<tm 

(I) JWift 

rni Rtj''3.& ?fit~ 1:.t, wt ff.A ~tt ~ :t:r<i- 0 7, -r / v A t.t ~ J+J v '-c :f> ~> , ,g ~ t-= .J:: ~n1#W 1k. 

(2) r!.U-=. J: 0 ~ft 

71iiH¥7 7k rn tffil.Jt u:, i,=u,=f 'lttffil rn t::. /1), {lt:~,t;t;N rn 1; ft o)~Ji~ (t ts: 1.- '" 

(3) '-**i1i 
71iiFi¥171'< i-1.lH!M L -cl,\ Q l&if?:-~l;J:, * n~imh -c (,,\Qt::. lhl.1Riftrn!~h/Jfl l, \" HiVW77t< 

o)'ll!:lfil ~f$ 1.1.: L- 1:: t.~@r-C' ·b, fnlfftj:f!& .ti±-%1::thll*i :.: ~~~ ~ :ti-o, ~ =. c nH~_), (~~~o) 

~,li\~/;l:fJ,'.(,, \" 

(4) f~J+j iJtf!& }fi!J-J:f.dt)J·f*1;tff~O)~@: 

fi1J ~#11&5R-tft:!Jifii,tJWift·t4. ~H-r .o .f.tf=Vi~J:t0 , rMj x.1; ,1w1.1:m~ c*~ ~ ~K~-~0)1i~), 
:b: :@:~.ff ttti c .im m r!.~ • pa~ ·11: » .A • jlll;-'"' v , t-= fif- t) 0 ~ff. ~u.1 f ttti) ~ } .: J:: ~ , :ftJ'Jl ·f* 1t ~ 

~ J.~: Lt::. ~a+ c L -n \ Q" '$. t::.' [)_ T (!) f.i;'.U)t ~f'j: J = /) l; \ -c ':t' :~Jt)f f~~ ';:. );i ~ L ti 

",:. ~ ~rim~~, L- -n '~" 

II -2-5-m 19- 13 



a. i{I:::: J~ Q 0-;fl:: 

mi H:i'O).k ii:!J'J it .A 7 / v· .7, H ~ J+l 1; \ -c ;;.:> ~) , iful.!.t tl'l~frlfi o) *~ * t,r lf.tf 5: ;t 0 !:: , f.~\ ~.:. 

b. (!Hs 
ft- ttJI 1i * er , litJ u# 1J& ?R' rrHJ: 7)<- 4Jx: ~ 2' tt t.:. ~K 1ili --:: f !k * 2' t1 o .:. ~ 1j \ ~) , (!U"i!i 1 = ~,J­
,i-0 i!!iC..~ ! t &'.·~I.~\; \, 

c. '+!lo/J(l]~ 

t.t wi f-* 1t +r , mi tt:t P)k -15: r% 1 ~.tJJ< ~ ~ ~ tit.:. :I* tIB-c f* 1t ~ :tt 0 ::. c i~ , t~ , 1: ~&.r {ry ~ 

::::)(.J--r Q ~~J.~:1J:,f'.'.,~tit- '" 

d. iJiTt;Jf:dtH#i!:tt 
litJU#IJ&?R'rn/J:, :,i, 7- / v kt-1 ~ ffl v ,-ct.; ~J, wi~a*rn J.: ·) t~M:J#M~:::: ,t 6 (.r;1r. 
/~.t~ ;t~.:. < !_, \0 

e. ~~~Hf~ 

mi tt:f O)_k -15: r% I ~.t .:A 7 / v ;"f ;f' ~ J+l v \ -c .t:> ~) , 1M R~ * 0) J:: ) /.~ iff~ .Yi- ~;,Ejl ~ 1 t. I ~.t ~ ;t t.:. 
< l \" 

f_ ~H~tt ·Jj' A <l)Hlffill~ll.: 

1s!!ffl ~,tr1J&;,s:m:1J:, TiT fM4: 117, <!) ~1+.tl11 illlJ <1> t.:. rh, 1J..1#f>if) 7J<.4b: ~ i' :ktm:-t 6, 1 

1:... ~/ r- ~ri~:.rt.:.:J7\r,g-cf.*1f·:J-0.:. c t.:.J: ~J. ~a~·l1JJ;;,1,r J.:j;:u.:.n.~t±:li-00 

4. 3 1< fJ·Ht m 
lit] U#IJ&?R'rn IJ:, )<~)Be 1+ ~ IVjll:.-} Qt.:.~)' '.km J:. Tifntf~l~JFJ :>Fi?!'i·~-1-: x. Lt~i?!';·~'-Ht:/4 

~f~J+l-:J-0, 5: t.:., f.JJ~HF11< o) t.:. Y) :.:. , iiifJJ:.:. 7Fl :J<##~g\iitt L., ;J!t~t u o) N/1~ ~g\iitt 

,t-7 .J.,.f:.' ,l,{l<Y,'X./l·•·J: '\'{}§,J:;l>,'?; r.f:}.8-1,..) =;•~ 1· (f1£d:z"11:,J-r:·~.X7-
J ::.>..,) 1 ..h.f"..J, /\.~:tt l.t , J~T;oi:..n~f~, rTTLl.,.~/.J ./" ./ ~···-( ... J ~i.tit:.'"" c .';Jc 
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5. 1 ~·lifrttitllf~ 

Hit'M17t< rn711f}i! t: ff v 'f±Jfl i'ti!J&~.t~/J> ·~ 1+-;J-0" :. h ~) IJ:, 7t<tk ~ i& (= f±Jfl i'ti~ ~ r7 
.L, P)k ii:.t%-tt:tf*y J®:~i :~ -tt:tfl1 (,: ~,TJ~x<J- -~d!\' ri:dJr! O);oJ:M·114~'.ff t,r 1798. t_, -n' 0 :: 

0, TYPE-I3 /~.t.. f.Mt.~~$n~1/'~ <, O)_k.1§-:!7JJ1']U)jfu\.ffi'.i0~1H1< f.t0 TYPE-131 (-:J: ~ ~Mrtti-:J-

0, 

f.d:>, miH:'i=!Yl.1§-1* O)ifu\.JJr~·l~frtti-c ('.=t, f.*~A1 (,:, o/.k .tit-1?ff ~i79tlSO) iful.ffi: [-_~ :~ f.+ v '~ 
t: .[» ft-)(U:: I!& ~ +t :~ W 1J'l iff> rn '.:E 'A if.) ~ ~ ~ ;;!}-t~ L- t.i: v ', 

n. 2 ~HiffiJJi:h 

{~J+l tfr-~ / r) .L-.. g.'_k ii:.t%-H:i'f*y J@:~i-cf.*Y'J- 01~¥,0) mi tt:j:O)_k ii:.t%J1'1 tJll0).~;<1H1iful.JJr t-: '_) 

v ,-c~·UiIIi~n?" 
mi tt:): P)k ii: .t% I ~.t. {~ J+l rk~ / r) .L-.. P)k ii: .t%- H:i= f * y Jilli ~i-c Ii [>.;(I - 3 ' 4 t,: / J ~ -:i- J:: ') : ~~HJ.Ii\; 

/'v'14:~$tf'.fl:Wc L -cu1!f 2-ttou 

<TYPE-A> 

j~ /, v , '.fl:.w J:. T t= u:~~ *,~>th VJ , 1J'l #B ::E 'A tlffi.Jt :0 > J:.1/. L -c:Mim ,~ > ~ 1+ -r o :: e: --:::9} 

-A i6\ A u ~c y t.!' ()~!TE.A L-, g>,,Z.1§-H?ff ~i~JJ rm -C:, I:~ 1tc c f.t ~> , l±l u ~C. y n \ ~> 1tc l±l ,J- 0 o 

:. ~'l t .::. ,t ~ J iJ& ~ f ;1 '.fl: W ft-~ ilii & 'CJ~ ,, l ':~ W 1J'l ~ ilii I J: ~'A <n 8 ?'.~.@: J!Til TI~ i{I ~ ~'l 0 " 

5: 1:_, j!,\t---..v '?ff~.Y~1<rm 1~.t.~4:-Ao) 8 ?~.M1tc-c1~t.~~ ~ :h 0, 

IITJ U#l!&.~.t~ rf)ilffi.JtlJ:, ~ ~ i/ J,, I!&~ (i({'] 2. I x 101'lk1/.tm' .A I- rl / ~.r- r7 .b.JT&~ Ut-J 

1. 2 x io>I3q/f%) :~ J:: 0 ~f.~~ W.:, 11--Aiful.ffi'. t,r 40C ~ fk:d:: t_,, STAR-CD Vor4. 08 ~ J+l 1; ,-c 
- '~ - .;;n.j-i:;. t I· (fl .,..i+ w ·1' .::. r'.X 7Cri'f·r11 l·=- ,~ J ;r<. ()()I.:,, 

< TYPE-13> 

j~ /' v ''.fl:.W O) J:. T t.::. 00 n #[) ~ ~1 :t -c iVJ ~J , i\!t /' l '~ff~ TM rn cp ,e,.Af) U: 7 t'' ~ / ?. r~ 

~ c It 0 -c I;' 0" '79tlSO) 4:-Ail:lffi'. ;tj\ I·.~ t_, -c X-t1tctq:~ ~-:i-0 !:: ' 7'}-j:\('.=t l'-tlrn~ w IXl~n\ 
~) =; t'· 1J / /<, Mi i' ff4 -c I!& ~ +.r w .w q:r ::E Mi--:::- J:. !,+inc e: / .t. VJ , ~ ,, ~ \ :~ .w J:. .tr> o-> oo n #M • 

~~ r.ifu±1-:i-0, .:. :n 1-: J:: IJ • iy1.-BH?ff$1::t4:-Ao) 1J ~:1m1!Y.u-: J:: IJ 1~t!\ ~fl, 0, 5: t~. jIB; 

/'V '~ff W7}W:ffii !d:~'Aif> 8 ?:~:Mim-c1i~~~ ~ h Q" 

g>,,Z;gf%o)il:im'.!t, -t-/r).L-..O).kii: (ki13.8Xl0";13q/.t%), :A l-o/7-~7.L,P)k.1§- WJ 2.2 

x 101"Hq/.tm t= ,t Q ~M~.m. :9}'Aiffi!.Jt ~ ·10'C :!:: {&ft L-, STi\IH:c\1-Ver. 7. Ofi ~ ffl !,, '-C 

_:_ ?x 7CWHJi·1-: J:: ~J ;.J< t;b 1::., 
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~l{rttiO)*s*, AA ""-0);/j~f,~\iJ\ii:R; t-=. t.t ~ 1~¥,0) rnJtt:f P)k;j§j-1% Lf-t 'L't·ISiful.m'. !t, TYPE-A (-::..t:; 

1v ,-Ci({'] HO'C, TYPE-B t:;<.:il ,-O(J :~:10(C, fRrf)f.F,;:JBirlffi.JilJ, TYPE-B t:;<.:il ,-O(J 210(C ~ 
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i;gj- 3 (TYPE-A) fil'IIT:TU)_k;ff !% 

480.0 
448.6 
417.1 
385.7 
354.3 
322.9 
291.4 
260.0 
228.6 
197.1 
165.7 
134.3 
102.9 
71.43 
40.00 

fll~tff-t-7'.1v O~Z. [g]) 

~('] 4iO''C 

i;gj- f1 (TYPE-A) =.!?znM+trt= J:-'.$ 

fill~#~ #tti= V') iffilffi'. ~HIT 

II -2-5-m 19- 17 

r· 

I:;(]- 4 (TYPE-B) rnJfftj'13.&;j!jf.% 

Jii+Vf-:=£· -r· Jv o~~ i;g]) 

.:143.8 

~83.1 

222.3 

161.5 

100.8 

110.00 

i;gj- 6 (TYPE-B) =.~nJii+.f:JTJ= J: -0 

rrrJ a#o.& #*?f (/)rffil.m'. :J! f1i 



6. 1 ~!JZfrttitM~ 

f±:ffl ¥ti®: ;jS'tft: Lt, TiJ ~·~.J: 7J .A. <l> ~ 4: f!jJ itll rn t::_ II>, il'l if~ rn 7f< * ~ i& t::: H~ ffl mt ~ r7 .b 

OJ.k~t~-A;ff*1t Jilii~i:~ -ff;ffi~ t-:Jll'1~~<J- ~ t.J>, r~d~l!r 0) .0.1l~H:'.t4&.l'.ff ~ 1*!8. L -er:.>~ ' '*' 
if~ t:::f:H~-r -o 7M)t':1i4) JaMk~A)tM(::. ~ VJ • TiJ :lf.&·~1.J:jJ A tJ' ~1+-r -o !J!;~'u?~ 60 .o-: c n· ~), 
f~J+I ?/r~.tit~l*J;'.fl)CI) ~fi~-1'.'.t::Jf .A 0)f~l!£ ~ ~!JZfrfli L, ~ 0)f~l!£t.i> 4%*yi%-(' ib ~::. ~ ~.ft(IT~f, 

-<r -o" ts: :fi, li:JJ ~#ri.&?R'tfi:o)Jk#~·Hiffi-c:·1;t, ri.&?R'.ttfifi~1?~7Jc0·?f.ilit::_ ~ .n,-n \ .o c L, 1i 

'-Tfi~}.:~.tit~i*J;'.il)O)~,i!.1!£ I ·.~(::t~.@: l f,tv \, 

6. 2 ~!JZ{rtti./Ji~ 

®: ~tft'.1"-1 O)IY.k~t.:t:tt:tJlfifih.ixt.J\ t) 3€ '+ Lt::_ TiJ 1tM1+-1f 7, 1;t, ri.& ?R'rf!i: J:. #ll<T)~ r~11fBi:::1J~1±1 

~ h, ~4=:~U: U)j£t@r2. f* c f,t 0 o ~.tii%1::t, 1-*1t A;f t.:x / I- 1t ~ If;x;J<.{llJj 0) J ;;(11" i,r ri~ 

J/x. L, J:. #B~r~i <7.)tMfr'A f~l;t~'A c <l> m Ji:&:::.~ VJ J:. fl. 1..,,.r-:: / r- ~ tJ• ~)1J~te ~ ~'l -o" 
if:_, 1Jf:te ~ ll f:_if.t-@12. f.ijW)f-*f.l!f }.:r.t c: -c' Jf;uJ<.f~JJ J ;<:';vi.J> G 4::2,iJ\VfEA <J- ~ (19<[ 7 

$: mn " -: (/.) c ~ rn tM fr 'A f~ (/.) 1J ~ 1±1 c ~'A (.!) ~fiE ;, ~ ~ ~ 1±1 L , ®: ~ tft: 1"-1 0) 11<. ;t 1m.t .:a:­

~.ff rtti l f'::_°' 

r-·-·-·-·-·-·-

I 

'"" ! U}~ _;,..,: j·~: <,·I lL; I ·. < 11 " r •1 , 

I 
I 

I 
I 
~~==I===~=-===-=-=-==::.:==~ 
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fi. 37t<.#~'+ . .m 
11<*(7-t, O).k-ii' l i::tM~o) >mm.:r-.t ;i., ::\=~--i6q;;~1*1*! t.:.7.Jt'&'J- 0 11' (.:.O)k~>l ~ tt7E:t,J- 0" 

7t<.#~ 1+)fil!ill (mo 1 /s)(J{j(r.\(.::_ J.: VJ :::i'Uht.:., 

H=GxE+A 
II : 11'*7E:tJ.~:Wt 
G : lt<.i)q OOeVO).x. .z_ tl.- ::..'\'.:.::--i'l!&.~X: L t.:[J?iH::. 3£ 1+:-t 6 lk#~)' T(l)iPilt.'i, 0. ·15 

E: ;j'(iJ\P)k~i<J-0.:r:.;f;v;{~~-: (TYPE-A) ¥Jl.69Xl0:!i (lOOcV/s) 

(TYPE-H) ff(J5. HXIO:\J (lOOeV/s) 

A : T' ,r: -Jf 1.;:· o t.t ( 6. 02 x l 0:':1~/mo 1) 

6. 4 rlHrtH~* 

~·HiIIiO)~:t-W:, IJ&~mo) 8 ?:~t9!~1j~Jtrit (: f,t. Q lt.~rf)Tif}f./,Wl-:;tJ 7, (J)fCJtL1, TYPE-!\ (.::.;f3 

~\-cff:~ 3. 0%, TYPE-Il 1.:..;.:a ,-n:13.1%~tl'f{rtti~tl1::., 

f,t.;J:J, IT& ~:t{\: If'] /tfiO)iffi!.!tJ:. 1ri1-i° :;!<j·J.~: L t.:t::f"t- (ti T= I !)'C), l!&.~:t{\: If'] /tfiO) TiT1.*-·~4:1f 7.. 

O)r~./!£1~.t. TYPE-A :.:..t:)v\-ck:~ l. 5%, TYPE-Il (-'.'..;f)l;\-c*1l.7%~tl·Vfrfti~tti::, 
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1. 1rr1u#1J& ~r.n: owJtr:e-o:) )jtl-:= ....-) 1, \-c 
7. 1 t;t;i~~!itm'.& Vt.&~E • ·~11f~t-:.~f.J<J- ~ :;:r~ 

rrrJ u#11&?R':t{\:if.)ri~1fiiI·J~wt & zJt~~ti§ • ·~HE:= oo-r Q 1iti:e,-#rrr ~* 5 (::: ~'t-., 

7. 21~t-&tmt-:.~f.J<J- ~:;:r~ 

iW1?Ziff>t.::.00•} oftt~-#Tl11r* 6 t:~-t" 

f.i:j,:), ~Y'!-i~' ~~ U)~J\6-'o (-'.'.. ~<J- Z:diiTI~~~~i.fd-'.'.. ('.=t, It¥.1f JllU<~iJ) 2;' 5: ll ~" 

1Pf J1£1!h !]' 
• 1r1i-J1;~·1·t 

~lit~ . 
·l'ifiE 
(*2) 

1Ht:lHffil~, 
-tMHfffil~, 

rilitJ+: • 
iffr ;:{_ v \ 

(*I) }Jljif.j( I 1;); !!(~ 

J.:. •!!'. ,/·W Ctliil'/, 1J,11:t ( :i t:.l:U'Hf) ) ~ 
{f.(!,'.[V~,-,j 0o 
~& .. j"(J'* <1> ~H~JU:: ·fr .0: ti:?\ 11(r1 h' tn \ :. c ~ 
{f.(!,'.[V~,-·J 0o 
~& .. ?'( !{~4> Vti H :IJ~ ~J, ±- f1W. ~~ -.J" ~ •. 
ff.WfV~,Jt:tn."i~H:'f L t:.1~. f1W~~J+: 1J ~::rfl}t ;t ·c 
t \ ~ .=. e: , 11-;i:lin, ~) <1>im .z 1.- \Gf) 1,~ t \ .=. e: ~ 

.im 't;~ i_~f:;:u~ ~J, ::: -c ~i Mt 11 1
1 w ;};. r7) }/;_ l.ttfiE 71;~ 

J.~ 1:- fi'fii ~~ -.J-~ o 

(*2) :>'HiJlU)ft{i~,;,t',~~~::..t VJ {\:W·1·~,U~(lt.itJ;){'.), 
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1-1· .G: ti:?\ 1%'1/J~t,i: t. \:. cc 
fl!k.f'I- J{l=r7>1Ji1i!f·J·:IKJ§ ~= w, ·,i;\ <!) t.i: i.. \:. 

~-
fi'fii fV~,J+: 1J ~:: rnit .:Z, /J ·--:i t/lf .i!~-~ GT>~ 
% /J ~ t,l: 1, \ .=. c 0 "i t:. . 11- ;'rl; /J • ~) iffr 
x_ 1, \ r7> t,n \ .=. ~ , 

~i*!W \ w 1J<.GT> Jj~.tf"fign'f!titJl ~ h -c 
1,\0:.cc 



i~l!'.U1'~ 
ftfl'.,IB 

t.tli-tl1XMr1,i!6 
(*'I) 

·J~Jifu:,\:-11lii 1: ,t~·l&o>.f..J f.+7J\f•,e HJ<~ t~ -c '·, 7.> 
.:. -!-: ~ (*2> 

IJM ~\,;if1i 1.:dH&1.:.:m:;~~!·'H:· &:J~r-xll((i, H ~·} IJW1\.:i(1i\.:.j"ii!-f:f.;;~.::~;;f;'1·H_-- &!.f-).J~lifi'1. H 1yl-

~M v) M!t~ i:- 11{i:_~, -..r-- 6 , t'01, t 7'.i: ~ ' .:. .. ~ , 

i~Nt%i r:iJd1\, fittt,IB,1.-t!~·,n: .-t ~J, ;i;i;i (i'lt 
7'.i \ftfl'_ ,;,tJ, ~-: tt- l::. °f.i or~·&> Z> .:. -!-: :!d;tt;_,t§ -~ · 7,i, 

irH_kJJf1i J:f}_;/,\, irHMllfrt~Ti 2 ;';-;1 .. -: J.E ,\!) 7.) in 
fa~J/i1~ U.t,/c!,,i1H;~U1111 ._-: J,V 5 < 1~11 ,:,.g ,ii\!~ 1.-- ').;: 
!ii1i L .. {t.Jn l- t.-. t, rn, -~ t.-. :.t·,·U:~( ·/~ :u_u:. J,~ 
/5 (< 'thfii ~ JL t:-. .J=~ ti ::_J5 ~ '·-c ii~ {t·l'l:i.M{i'. 
,/c!, ~hf:-. ~.i 0), ;} t.-1 .tim~J/i1~ I: f}_;,i!6,i1H:;i"fill 
~ I ;n; r/) Jil1i I ~ ~ HJ I :1J,) ,i,'cl.,[11J:;~ ¥jH: :_ ),~ / _) < 

Mr1 ,:,.g ,ii\!~ 1.-- ').;: 1Jf1i L- if f.'ll L .. f:-. ~.i 0), -~ t.- i.t 
J\S\11: .tllVl'l ::.J,V5 t! ,i.f,Jl' ~ht.- t, v)-i; .V-) 6 
.::. c .. 

iHm I:!.!:. 'kltlHV~i.J\ 11fj'ji§):: l'.~6~j~r/)1, ,-t iH.f'k U.t, '.k~~f'l:;{~i'.i\ 11:f1Ec i,i:N'KO)~ ,-;J" 
JU H/) \'H'IH'.· ·fr l-. , , i] ff .+t 1.i \ .( f ~YJ JYJIJW-l..1-C" f.l /p (/) 1L1° frt -2:- ·ff l- ' , , i] \'f Vl'l /, \ 1 Us:IJ wmW,J'i.:" 
.v-) 6::. ~ -2'.'fl{i<.,~~--;J- 6 .. 

• iHm.J:n-trt;Xi a ;';.;1 .. -::<E 'h-'.J iH4k J:HTIE,i!c', 
,[1EI;;~rJH::.W/5< 11°1L1°frtfi· 

• iHUH:k:TIE,i!c',,i1J:;i"fill c 11 •l ':i~; ~ ,:,.g 'h :;, f.l 6 
.J [ s (/)ii~{l .. l'l:,i:EIY/ ,l~~x+J-·1;~!ri-Yi 

• iHUH:k:TIE,:,.g,:1J:;iw1c ,,,J':i~:v)J/i1~ r~~1:t1: 
1J,, H fti~. ,i,'cl. ,[11: I;;~ ¥jH: :_ w / _) < 1 ( 1L1° frt x-

• ·,·u;'"'( ·J~ ~V-:::. J,~/5 (< 'U!1i ~hf:-. .J=~-ti:::. 
:}'SI, '-c JJE If -!JI:/,\ f{{j1_ ,i~, ~ .:fl j:-_ ..( f r'f f.'/l D 

• :\S.\-IE IJHt I._-:),~ --5 c: ,/c!, i.E ~ .h t.-1 (tf.tt .f;-

irrt.iUJ\, !iM {r-·~'l: 0-:'1f·~-6 7Hf&Jilti I_(}_;\_: J:. 0 

--c. dH.k I: U)N1f·;j· 7-> fHIW>f'I: ~;f(l!,IJIW'i --c-
1 dih·n '6:. :!::'. 1-:flt'HM!,-~-0 .. 

dH.U;'fll.: /)i ,--c JH~lfi!iH!I:! ~i'.1-:1 J-~ ' . .:f: U)~;,1i 
-~~1!' JS\IE }Jlf.il i. 7::1:.J: AS\11: J;(lf.il :;};.:)1M {r-·i' 
6:. .!:: {dl{1t,t,1J,-;J-0, 

i~N~;'f-l:td\J<-::J, -?'.> ,l.-t!~J'1·1.: -:-+t.~h&.i.i\:!~~ 

11:i" '1l ,J?<,iA!~~J'1·u)+t.~h&rr~Wl:'t'f 7.it JS\m ~~l 
j1l :•~d :. i!i'ii 0-::J , Z> .:. -!-: ~ fittt,IB -1 '7,i, ( * :~ l 
fl{r(,t,1!.J 1: )J ·-c-f~./'!f L .. i:: 1&, fl{HM!-1I:)j:.:1f1iLt --c 
l,-' 6:. :!::'., 1).;l=i\11' ;J U)f\il ;t ~ 'U)tn ':. :!::'. 1-: 
fl{1(,t,1J.-;J-0, 

ih6.:.!:: .. 
·iHtk.IJHt:J~ :~ ;m::.~i.::il1)6i~l?~ l:HiJE.,/c!, 

i:1:J:;iw1::.J,V5 < 11-rtin-rr-
• iHtk H iJE.,/c!,,!t!J;~'. ~1" ~ I• ;J ~'i; .!:: ,/c!, ill) ~-J h 0 

.JI S r/) )J1;i (j-ft.fJ[;llJJ ,li: 1~H'.1:ilt'i-./'I 

• iHtk H iJE.,/c!,,!1E t~U1" ~ I• ;J ~1i4> !ii1i l _ ~ t U I: 
1J,1HTIE1i!c',,t1:J:;i"fill::.J,V5 < 11-rfin.rr-
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Norton, Charles 

From: 
Sent: 
To: 
Subject: 

Nuclear Sector Colleagues, 

Tateiwa, Kenji <tateiwa.kenji@tepco.cojp> 
Thursday, December 11, 2014 10:07 PM 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, Dec. 12 at 3pm EST 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Dec. 12th, 2014 at 3 pm Eastern Standard Time 
(No call next week. Next call will be on TUE. Dec. 23 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Overview of Measures to Treat Contaminated Water 
http://www.tepco.co.jp/en/decommision/planaction/waterprocessing-e.html 

2. Explanation on Subdrain and Groundwater Drain Systems to the Fishermen's Association of lwaki 
City (12/10/2014) 
(only in Japanese) 
2-1. Confirmation of Stable Performance in Removing Radionuclides from Subdrain and Groundwater Drain 
http://www. tepco. co. j p/n u/f u ku s hi ma-n p/h an do uts/2014/i m ages/handouts 14 121 0 06-L pdf 

2-2. Basic Concept of Operating the Subdrain and Groundwater Drain Systems 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2014/images/handouts 141210 07-j.pdf 

2-3. Detection of High Concentration of Radioactivity from Subdrain Pits# 18/19 and Measures Taken 
http:/lwww.tepco.co.jp/nu/fukushima-np/handouts/2014/images/handouts 141210 09-j.pdf 

3. Approval by NRA on Design Modification to add Sr Removal Capability to SARRY (Cs Removal) System 
(12/11/2014) 
(only in Japanese; 8.8 MB. 372 pages) 
http:/lwww.tepco.co.jp/cc/press/betu 14 j/images/141211jO101.pdf 

• If you cannot display Japanese characters, please install the following font packs: 
http:/lwww.adobe.com/support/downloads/detail. jsp ?ftp I 0=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 



tel: +1-202-457-0790 (ext.)116 
mobile: I (b)(6J I 

-----Original Message----­
From: Tateiwa, Kenii 
To: Tateiwa, Kenji 
Sent: Thursday, December 04, 2014 9:35 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Dec. 5 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Dec. 5th, 2014 at 3 pm Eastern Standard Time 
(Next call will be on Fri, Dec. 12 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Contaminated Water Countermeasures Committee (11/13/2014) 
(only in Japanese) 

1-1. Status of Contaminated Water Countermeasures and Risk Map 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 141113 03-j .pdf 

1-2. Recent Topics at 1 F 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 141113 04-j .pdf 

1-3. Task Force on Frozen Soil Wall 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 141113 06-j .pdf 

1-4. Demonstration Test for High-performance ALPS 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 141113 07-j .pdf 

1-5. Task Force on Tritiated Water 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 141113 08-j .pdf 

1-6. Study on Shallow Ground Disposal of Tritiated Water 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 141113 09-j .pdf 

1-7. Status of Contaminated Water Treatment Technology Demonstration Testing 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 141113 10-j .pdf 

2. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (11/25/2014) 
(only in Japanese) 
2-1. Status of Onsite Work Related to Contaminated Water Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141125 03-j.pdf 

2-2. Response to Issues Raised at the Coordination Meeting 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141125 04-j.pdf 

2-3. Procedure for Closure of Frozen Soil Wall 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141125 05-Lpdf 
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3. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (11/27/2014) 
(only in Japanese) 
3-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 04-Lpdf 

3-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 05-j.pdf 

3-3. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 07-Lpdf 

3-4. Environmental Radion Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 08-Lpdf 

3-5. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 10-j.pdf 

3-6. 30 Laser Scanning in Unit 1 Torus Room 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 11-Lpdf 

3-7. Solid Radioactive Waste Treatment and Disposal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 12-Lpdf 

3-8. Progress on Emergency Safety Enhancement 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 14-j.pdf 

4. Introduction of ICP-MS Method Allowing Quicker Measurement of Sr-90 in Water 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2014/images/handouts 141127 01-e .pdf 

All the best, 
Kenji 

----- Original Message ----­
From: Tateiwa, Kenji 
To: Tateiwa, Kenji 
Sent: Monday, November 24, 2014 10:51 AM 
Subject: NO CALL THIS WEEK [TEPCO Weekly Fukushima Update Call] Next on Fri, Dec. 5 at 3pm EST 

Nuclear Sector Colleagues, 

Due to unavoidable change in schedule, I will have to cancel the call planned for tomorrow (Tue, Nov. 25.) 
Next call will be on Fri. Dec. 5th at 3 PM. 

Apologies for any inconvenience this may cause you. 
Feel free to contact me should you have any questions. 

All the best, 
Kenji 

-----Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Wednesday, November 12, 2014 7:09 PM 
Subject: [TEPCO Weekly Fukushima Update Call] THU. Nov. 13 at 3 pm EST 

Nuclear Sector Colleagues, 
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Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
THU, Nov. 13, 2014 at 3 pm Eastern Standard Time 
(No call next week. Next call will be on TUE. Nov. 25 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
,...i..au..iw.u.~i&.-.l"-Ll.l~i:;r..;..a...u.i;4 

[Major topics] 
1. Unit 1 Reactor Building Cover Roof Panel Removal (11/10/2014) 
http://photo.tepco.eo.jp/en/date/2014/201411-e/141110-01 e.html 

2. TEPCO's Statement on Detection of Trace Amounts of Cs-134 Off U.S. West Coast (11/11/2014) 
http://www.tepco.co. jp/en/press/corp-com/release/2014/ 1243939 5892. html 

2.1 Woods Hole Oceanographic Institution's Press Release 
http://www. whoi .edu/news-release/F ukushima-detection 

2.2 Discussion Board on the New REDDIT Journal of Science 
http://www.reddit.com/r/science/comments/21usz5/science ama series im ken buesseler an/?limit=500 

3. Radioactivity in Seawater Near Fukushima Daiichi (11/12/2014) 
http://www.tepco.co. jp/en/nu/fukushima-np/f 1 /smp/index-e. html 

3.1 Inside the Port of 1F 
http://www.tepco.co.jp/en/nu/f ukushima-np/f 1 /smp/2014/images/intake canal map-e.pdf 

3.2 Outside the Port of 1 F 
http://www.tepco.co.jp/en/nu/fukushima-np/f 1 /smp/2014/images/seawater map-e .pdf 

4. Summary Status of Decommissioning Roadmap--English Translation (9/25/2014) 
http://www.tepco.co. jp/en/nu/fukushima-np/roadmap/images/d 140925 01-e .pdf 

5. Large-Scale Emergency Drill at Kashiwazaki Kariwa NPS (11/11/2014) 
(only in Japanese) 
http://www. tepco .co. j p/n u/kk-n p/i nfo/tohok u/2014/pdf /2611 0 702. pdf 

(photos) 
http://photo.tepco.co.jp/en/date/2014/201411-e/141111-01 e .html 

All the best, 
Kenji 

-----Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Thursday, November 06, 2014 7:36 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Nov. 7 at 3 pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
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Fri, Nov. 7, 2014 at 3 pm Eastern Standard Time 
(Next call will be on THU. Nov. 13 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
f'i:ill n11mhi:>r· 71 R-'l~A-11 R4 

~' ... . . I 

[Major topics] 
1. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (10/30/2014) 
(only in Japanese} 

1-1. Plant Status 
http://www. tepco .co .jp/nu/fukushima-np/roadmap/images/d 141030 04-L pdf 

1-2. Summary Status of Decommissioning Roadmap 
http://www. tepco .co .jp/nu/fukushima-np/roadmap/images/d 141030 05-L pdf 

1-3. Preparation for Unit 3 Containment Vessel Internal Investigation 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 06-j. pdf 

1-4. Contaminated Water Issues 
http://www. tepco .co .jp/nu/fukushima-np/roadmap/images/d 141030 07 -j. pdf 

1-5. Environmental Radiation Issues 
http://www. tepco .co .jp/nu/fukushima-np/roadmap/images/d 141030 08-L pdf 

1-6. Improvement of Work Environment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 09-j. pdf 

1-7. Spent Fuel Pool Issues 
http://www. tepco .co .jp/nu/fukushima-np/roadmap/images/d 141030 10-L pdf 

1-8. R&D Related to Core Debris Removal 
http://www. tepco .co .jp/nu/fukushima-np/roadmap/images/d 141030 11-L pdf 

1-9. Storage of Solid Radioactive Waste 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 12-j. pdf 

2. NRA Special Facilities Monitoring and Evaluation Committee (10/31/2014) 
(only in Japanese} 
2-1. Waterproofing Connection between Underground Seawater Piping Trench and Turbine Building 
http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi/data/0028 01 .pdf 

2-2. Testing of Subdrain Water Treatment Facility 
http://www.nsr.qo.jp/committee/yuushikisya/tokutei kanshi/data/0028 02.pdf 

2-3. Increase in Radioactivity at Unit 1 Discharge Canal 
http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi/data/0028 03.pdf 

2-4. Effectiveness of Groundwater Bypass System 
http://www.nsr.qo.jp/committee/yuushikisya/tokutei kanshi/data/0028 05.pdf 

2-5. Use of Dry Storage Casks at Fukushima Daiichi 
http://www.nsr.qo.jp/committee/yuushikisya/tokutei kanshi/data/0028 06.pdf 

3. Completion of Transferring Spent Fuels from Unit 4 SFP (11 /6/2014) 
(only in Japanese} 
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., 

http://www.tepco.co.jp/nu/fukushima-np/handouts/2014/images/handouts 141106 07-j.pdf 

4. Nuclear Safety Reform Plan--2014 Q2 Progress Report (11/5/2014) 
http://www.tepco.co.jp/en/press/corp-com/release/2014/1243826 5892.html 

All the best, 
Kenji 

----- Original Message ----­
From: Tateiwa. Kenji 
To: Tateiwa, Kenji 
Sent: Wednesday, October 29, 2014 6:56 PM 
Subject: [TEPCO Weekly Fukushima Update Call] THU, Oct. 30 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
THU, Oct. 30, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri, Nov. 7 at 3 pm Eastern Standard Time.) 

[call-in information] (Please record your name and organization when joining the call.) 
~~11 ,.,,.~i..~,. 71A.">t:A_11A4 

I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (10/27/2014) 
(only in Japanese) 

1-1. Status of Onsite Work Related to Contaminated Water Issues 
http://www. tepco .co. jp/nu/fukushima-np/roadmap/images/1141027 03-L pdf 

1-2. Response to Issues Raised at the Coordination Meeting 
http://www. tepco .co. jp/nu/fukushima-np/roadmap/images/1141027 04-L pdf 

2. Fukushima Fishermen's Association Meeting (10/29/2014) 
(only in Japanese) 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2014/images/handouts 141029 07-j.pdf 

3. "FORMER U.S. NUCLEAR CHIEF DALE KLEIN CITES FUKUSHIMA PROGRESS,CHALLENGES TEPCO TO 
DEEPEN SAFETY CULTURE, ESTABLISH KPl'S" (10/29/2014) 
Speech at the American Chamber of Commerce in Japan 
http://www. tepee. co. j p/ en/press/corp-com/re I ease/2014/ 12 43683 5892. htm I 

3-1. Overview of the Seven Water Treatment Facilities at 1 F 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2014/images/handouts 141016 04-e .pdf 

3-2. Activities ofTEPCO's Nuclear Reform Monitoring Committee Members 
http://www.nrmc.jp/en/news/detail/index-e .html#date 20141029-103000 

4. "On the Brink: The Inside Story of Fukushima Daiichi" (10/7/2014) 
Long-awaited English translation of the book that vividly describes the human element of the accident. 
http://www.amazon.com/dp/4902075547/?tag=kurodahanpres-20 

5. "Fukushima Update" (Sept.-Oct. 2014) 
Attached file is a pdf copy of the Nuclear Plant Journal article reprinted and distributed with permission. 
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All the best, 
Kenji 
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[ H26.12.16I~tt] 

;!l*E~ 75 ;K 75 % 100.0% 53 ;K 70.7% 

1 B L K .................... }~1,U~ .. '.if ................................................ ~ .. § .......... ~ .............................. ~ ... ~ ..... ~ ........ ..J .................... ~ .. 9..~.:..9.!?. ......................... ~ ... ~ ....... ~ .................................. §..~.: .. ~~(,?, ......................... = ................................................. =...................... .. ....................... = .................................................. = ............................................... = ...................... . 
at 91 * 91 * 100.0% 64 * 70.3% 

;I$a~ 19 -* 19-* 100.0% 18-* 94.7% 
2BLK ill,iJ;Jii\.~ 5 ;K 5 % 100.0% 5 ;K 100.0% 

~t 24 * 24 * 100.0% 23 * 95.8% 
;I*5~ 196 :E 149 :::;t:: 76.0% :::;t:: 0.0% 

3BLK )JllJ;ji~ 38 * 27 * 71.1% * 0.0% 
~t 234 * 176 * 75.2% 0 * 0.0% 

;IK:a~ 29 -* 29-* 100.0% -* 0.0% 7-* 6-* 85.7% 4 s L K ..................... iii"~:i .. ~ .................................................... tr ....... ± ................................... 6 ..... ;k .............................. 1 .. o·o·:'i'.i0J.; ........................................ ~ ....................................... cf·o01.; .................................................................................................................................................................................................................................................................................. .. 

lit 35 °* 35 °* 100.0% 0 °* 0.0% 7 °* 6 °* 85.7% 
;!l*E~ 221 ;II;; 182 :;;$: 82.4% 152 :;;$: 68.8% 23 ;II;; 8 ;K 34.8% 

5BLK )JllJ;g~ 44 * 39 * 88.6% 30 * 68.2% 3 * 0 * 0.0% ................................ if ................................................... 25·5 ......... * ........................ 22·1 ...... * ................................... a·::r4°J.; .................... 1'82""'*'"""""""""""""""""6i:f"7°J.; ..................................................................................................................................... 2.6""* ....................................... 8 .... ;:;t;:: ................................. 36]3°/.;· 

;I~~ 190 -* 124-* 65.3% 12-* 6.3% 18 -* 4-* 22.2% 
6BLK ;11i;g~ 41 ;II;; 24 :;;$: 58.5% 3 :;;!;;: 7.3% 

lit 231 % 148 ;as; 64.1% 15 ~ 6.5% 18 ;K 4 :::;t:: 22.2% 
;•~~ 125 :;k: 85 ';!;:: 68.0% 57 ';!;:: 45.6% 14 :;k: 5 ';!;:: 35.7% 

7BLK }Jl.IJ;g~ 27 ;K 17 ;K 63.0% 13 ;K 48.1% 1 ;K 0 :t. 0.0% 
lit 152 * 102* 67.1% 70;;,j;; 46.1% 15* 5* 33.3% 

SBLK 
..................... !~.ff!§ .. :i: .......................................... ~ .. 9.'.'.1: .......... ::1: .............................. ~.~ ..... ~ ................................... ~.?..: .. ~~!.?. ........................ ~.~ ..... ~ .................................. ~.~.:.:'.!.~!.?. ......................... = ............................................... =...................... .. ....................... = .................................................. = .............................................. = ...................... . 

;1111;g~ 21 :;k: 21 ';!;:: 100.0% 19 ';!;:: 90.5% 
~t 125 ;as; 117 * 93.6% 112 ;as; 89.6% 

;!l*E~ 73 ;II;; 53 ;II;; 72.6% :;;!;;: 0.0% 7 ;II;; 0 ;K 0.0% 

9 B L K .................... }~1.1}~.:i:...................... .. ........................ ~ .. '.'.': .......... ::!: ............................... ~ .. .'?. ..... ::!: .................................. .?..~ ... :.~~!.'.:'.. .. ..................................... ~.......... .. ............................ 9..: .. 9.~!.?. ......................... = ............................................... =...................... .. ........................... ~ ...... ::!:.......... .. .......................... -9 .... ::!:.......... .. .......................... 9..: .. 9.~!.?.. 
~t 87 * 63 * 72.4% o * 0.0% a * o * 0.0% 

;J!:*S~ 75 ;as; 3 * 4.0% ;as; 0.0% 18 :E 24.0% 10 ;as; 0 :E 0.0% 
10BLK )JllJ;g~ 15 * * 0.0% * 0.0% 3 * 20.0% 

lit 90 °* 3 ::<j;;; 3.3% 0 ::<j;;; 0.0% 21 ;;;,$; 23.3% 10 °* 0 ;;;,$; 0.0% 
;.**iS~ 225 * * 0.0% 44 * 0 * 0.0% 

1 1 B L K ..................... i.~!Hi.ji.""""""""""· ......................... 4..~ ......... ~ ..................................... ..J * ifn! 11= • cp !.... ....................................... ....! * flll 11= • cp ["""" ..................................... ~ .......... .............................. 9,.;,,9,~(.~ ............................. ?. .... ~ ....................................... 9. .... ~ ......... ... ~ ........................ 9,.;,,9,~(.~ 
~t 270 ::<j;;; I I 0 * 0.0% 46 ::<j;;; 0 * 0.0% 

12BLK 
8+ 191 * o * 0.0% 32 * o * 0.0% 

;•~~ 56 * * 0.0% 9 * 0 * 0.0% 1 3 s L K ..................... jjii'filf'ii'""""""""""' .......................... f:r ....... :;::-....................................... 1 * ifn! i'I= • c:p !" ............................................. ! * flll i'F • c:p r .............................................. :;::-........................................ 0·:·0°J.; ............................. 1 ....... ~ ....................................... o ..... ~ ...................................... 0·:·0°;.;· 

lit 69 * 0 * 0.0% 10 * 0 * 0.0% 

~t 
..................... !.i.ff:.§ .. j[ .. ,,,,................ .. .......... ~ ... : .. ?..::1:.?. .......... i.t:: ........................ ~ .. ~ ... ?. .......... i.t:: .............................. ?..?..: .. ?.!?. ................... ~~.?. ......... :l: ............................. ?..::1:.:.~~!.?. ........................ ~ ... ~ .......... ::!: ...... ............................... ~ ... : .. ?.~!.~. ,. ............... ~ .. ~.?. .......... ::!:: ..... ,.. .................... ?..~ ......... :l: ............................ ~ .. ::1:.: .. ?.~!.~. 

)JllJ;g~ 317 * 165 * 52.1% 81 * 25.6% 3 * 0.9% 10 * 0 * 0.0% ............................... i+ ........................................... f':"s6~i" ........ :;::-........................ 98'i'f"""":;::""""""""""""""""5'2:·5°1.;· .................. 4.66 .......... ~ ............................. 2!:»: .. 0°;.; ....................... 2r ......... :;::-.................................... r: .. f 0J.; .................. 1 .. 72 ......... :;::-............................ 23 ......... ii: ............................ 1 .. :r·4°;.;· 

12/16 (!){) m1£, j!i1JfLfJ{980 (52.6°/o) ;.$:7[; 7 L "(!)LJ .. ~;G~tiOOJI LJ:iit~o 
*tJ;f-3, "1Jfl.*~l=?L '-Cf1, ~ittmi~~l=J:!.J"iQ:J!c!:::fJ~~ct.J~~~o 

,.~~11~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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ii ;u!( 6 10 G II II 10 10 

12J'lift~~it, 14.4 24.0 12.0 19.2 26.4 28.8 28.8 

irn ij 10 ~ ~ II I 2 ll 291l/64i!ili 
J5 11 J'l258if!; 

9.9 3.7 0.0 8.6 9.9 11.1 :1Em~ fli·Jtib 
'1f.~ 8 :l 0 7 8 9 
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.ljlfilt26~ll !!1filt27~JI H26 12(1)~~ 
6}"1 7 Fl 8}"1 9}"1 10}"1 11}"1 12}"1 1.1"1 2.1"1 3}"1 4}"1 5}"1 6}"1 7 Fl 8}"1 9}"1 10}"1 11 Fl 12}"1 /HiU!;~ 

D.I.1J7 /•:1'T-'J'/'J 1)7 ;di 
16.0 4.0 12.0 9.0 v-A. 

~lit~ <MU !{/ 4 12 !I 41¥/41'1i 

H1.I.1J7 11.1"1258;ill ±t!l:ll&i\l!N.·£~~~~ 9/? 
;jj;li£~ tj· Jiill 117K·I~~ 

·~.:> 16.3 12.5 21.3 12.5 3.8 

: :+iii~J!l=J::~J' ~l!!ilO> J!~ l 

<MU ... 20 ·~,o 1.1 10 17 10 3 J 
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Norton, Charles 

From: 
Sent: 
To: 
Subject: 

Nuclear Sector Colleagues, 

Tateiwa, Kenji <tateiwa.kenji@tepco.cojp> 
Monday, December 22, 2014 8:00 PM 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] TUE, Dec. 23 at 3pm EST 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
TUE, Dec. 23, 2014 at 3 pm Eastern Standard Time 
(No call next two weeks. Next call will be on Fri. Jan. 16. 2015 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (12/19/2014) 
(only in Japanese) 

1-1. Removal of Cs and Sr from Seawater, etc. 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141219 03-Lpdf 

1-2. Unit 1 Reactor Building Refueling Floor Inspection Results 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141219 05-Lpdf 

1-3. Applicability of Plastic Scintillation Fiber (PSF) to Detect Minor Leakage from Tanks 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141219 07-j.pdf 

1-4. Leakage of ALPS-Treated Water 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141219 08-Lpdf 

1-5. Response to Various Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141219 09-Lpdf 

2. Completion of Fuel Transfer from Unit 4 Spent Fuel Pool (12/22/2014) 
http://www.tepco.co.jp/en/decommision/index-e.html 

2-1. Video Clip Summarizing Path to Success (6 minutes) 
http://www.tepco.co .jp/en/news/library/archive-e.html?video uuid=w220b 15k&catid=61795 

2-2. Video Message from Mr. Hirose, TEPCO's President (5 minutes) 
http://www.tepco.eo.jp/en/news/library/archive-e.html?video uuid=w785h9cj&catid=61783 

2-3. Explanation Slides (only in Japanese) 
http://www. tepco. co. j pin u/fu ku s hi ma-n p/h an do uts/2014/i m ages/handouts 14 1222 04-j. pdf 

"If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail. jsp?ftpl D=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to the distribution fist.) 



Happy holidays to you all! 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 ext.)116 
mobile: (b)(6J 

-----Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Thursday, December 11, 2014 10:07 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Dec. 12 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Dec. 12th, 2014 at 3 pm Eastern Standard Time 
(No call next week. Next call will be on TUE, Dec. 23 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Overview of Measures to Treat Contaminated Water 
http://www.tepco.eo.jp/en/decommision/planaction/waterprocessing-e.html 

2. Explanation on Subdrain and Groundwater Drain Systems to the Fishermen's Association of lwaki 
City (12/10/2014) 
(only in Japanese) 
2-1. Confirmation of Stable Performance in Removing Radionuclides from Subdrain and Groundwater Drain 
http:l/www.tepco.co.jp/nu/fukushima-np/handouts/2014/images/handouts 141210 06-j .pdf 

2-2. Basic Concept of Operating the Subdrain and Groundwater Drain Systems 
http:l/www.tepco.co.jp/nu/fukushima-np/handouts/2014/images/handouts 141210 07-j .pdf 

2-3. Detection of High Concentration of Radioactivity from Subdrain Pits# 18/19 and Measures Taken 
http:l/www.tepco.co.jp/nu/fukushima-np/handouts/2014/images/handouts 141210 09-j .pdf 

3. Approval by NRA on Design Modification to add Sr Removal Capability to SARRY (Cs Removal) System 
(12/11/2014) 
(only in Japanese; 8.8 MB, 372 pages) 
http:l/www.tepco.co.jp/cc/press/betu 14 j/images/141211jO101.pdf 

All the best, 
Kenji 
-----Original Message-----
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From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Thursday, December 04, 2014 9:35 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Dec. 5 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Dec. 5th , 2014 at 3 pm Eastern Standard Time 
(Next call will be on Fri, Dec. 12 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. Contaminated Water Countermeasures Committee (11/13/2014) 
(only in Japanese) 

1-1. Status of Contaminated Water Countermeasures and Risk Map 
http://www. tepco. co. j p/n u/f ukushi ma-np/road map/i mages/c 141113 03-j . pdf 

1-2. Recent Topics at 1 F 
http://www.tepco.eo. jp/nu/fukushima-np/roadmap/images/c141 113 04-Lpdf 

1-3. Task Force on Frozen Soil Wall 
http://www. tepco.co. jp/nu/fukushima-np/roadmap/images/c141 113 06- j.pdf 

1-4. Demonstration Test for High-performance ALPS 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c141 113 07-Lpdf 

1-5. Task Force on Tritiated Water 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c14111 3 08-Lpdf 

1-6. Study on Shallow Ground Disposal of Tritiated Water 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/c14111 3 09-j .pdf 

1-7. Status of Contaminated Water Treatment Technology Demonstration Testing 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/c141113 10-Lpdf 

2. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (11/25/2014) 
(only in Japanese) 
2-1. Status of Onsite Work Related to Contaminated Water Issues 
http://www.tepco.eo. jp/nu/fukushima-np/roadmap/images/1141125 03-Lpdf 

2-2. Response to Issues Raised at the Coordination Meeting 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/imaqes/1 141 125 04-j.pdf 

2-3. Procedure for Closure of Frozen Soil Wall 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1 141125 05- j.pdf 

3. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (11/27/2014) 
(only in Japanese) 
3-1. Plant Status 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d141127 04-j.pdf 

3 



3-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 05-j .pdf 

3-3. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 07-j .pdf 

3-4. Environmental Radion Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 08-j .pdf 

3-5. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 10-j .pdf 

3-6. 30 Laser Scanning in Unit 1 Torus Room 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/d141127 11-j.pdf 

3-7. Solid Radioactive Waste Treatment and Disposal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 12-j .pdf 

3-8. Progress on Emergency Safety Enhancement 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141127 14-j .pdf 

4. Introduction of ICP-MS Method Allowing Quicker Measurement of Sr-90 in Water 
http://www.tepco.co. jp/en/nu/fukushima-np/handouts/2014/images/handouts 141127 01-e .pdf 

All the best, 
Kenji 

-----Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Monday, November 24, 2014 10:51 AM 
Subject: NO CALL THIS WEEK [TEPCO Weekly Fukushima Update Call] Next on Fri, Dec. 5 at 3pm EST 

Nuclear Sector Colleagues, 

Due to unavoidable change in schedule, I will have to cancel the call planned for tomorrow (Tue, Nov. 25.) 
Next call will be on Fri, Dec. 5th at 3 PM. 

Apologies for any inconvenience this may cause you. 
Feel free to contact me should you have any questions. 

All the best. 
Kenji 

-----Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Wednesday, November 12, 2014 7:09 PM 
Subject: [TEPCO Weekly Fukushima Update Call] THU, Nov. 13 at 3 pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
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THU, Nov. 13, 2014 at 3 pm Eastern Standard Time 
(No call next week. Next call will be on TUE, Nov. 25 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. Unit 1 Reactor Building Cover Roof Panel Removal (11/10/2014) 
http://photo.tepco.eo.jp/en/date/2014/201411-e/141110-01 e.html 

2. TEPCO's Statement on Detection of Trace Amounts of Cs-134 Off U.S. West Coast (11/11/2014) 
http://www.tepco.co.jp/en/press/corn-com/release/2014/1243939 5892.html 

2.1 Woods Hole Oceanographic Institution's Press Release 
http://www. whoi .edu/news-release/F ukushima-detection 

2.2 Discussion Board on the New REDDIT Journal of Science 
hltp://www.reddit.com/r/science/comments/21usz5/science ama series im ken buesseler an/?limit=500 

3. Radioactivity in Seawater Near Fukushima Daiichi (11/12/2014) 
http://www. tepee. co. j p/ e n/n u/fu kush i ma-n p/f 1 / s mp/in dex-e. htm I 

3.1 Inside the Port of 1 F 
http://www.tepco.eo.jp/en/nu/fukushima-np/f1/smp/2014/images/intake canal map-e.pdf 

3.2 Outside the Port of 1 F 
http://www.tepco.co .jp/en/nu/fukushima-np/f1 /smp/2014/images/seawater map-e .pdf 

4. Summary Status of Decommissioning Roadmap--English Translation (9/25/2014) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 140925 01-e .pdf 

5. Large-Scale Emergency Drill at Kashiwazaki Kariwa NPS (11/11/2014) 
(only in Japanese) 
http://www. tepco. co. j p/n u/kk-n p/i nfo/tohoku/20 14/pdf /26110 702. pdf 

(photos) 
http :/Ip ho to. te pco. co. jp/en/d ate/2014/201411-e/ 141111-01 e. htm I 

All the best, 
Kenji 

-----Original Message----­
From: Tateiwa, Kenji 
To: Tateiwa, Kenji 
Sent: Thursday, November 06, 2014 7:36 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Nov. 7 at 3 pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Nov. 7, 2014 at 3 pm Eastern Standard Time 
(Next call will be on THU, Nov. 13 at 3 pm EST.) 
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[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (10/30/2014) 
(only in Japanese) 

1-1. Plant Status 
http://www. tepco .co. jp/nu/fukushima-np/roadmap/images/d 141030 04-L pdf 

1-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 141030 05-L pdf 

1-3. Preparation for Unit 3 Containment Vessel Internal Investigation 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 141030 06-j. pdf 

1-4. Contaminated Water Issues 
http://www. tepco .co. jp/nu/fukushima-np/roadmap/images/d 141030 07-L pdf 

1-5. Environmental Radiation Issues 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 141030 08-L pdf 

1-6. Improvement of Work Environment 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 141030 09-j. pdf 

1-7. Spent Fuel Pool Issues 
http://www. tepco .co. jp/nu/fukushima-np/roadmap/images/d 141030 10-L pdf 

1-8. R&D Related to Core Debris Removal 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 141030 11-L pdf 

1-9. Storage of Solid Radioactive Waste 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 141030 12-j. pdf 

2. NRA Special Facilities Monitoring and Evaluation Committee (10/31/2014) 
(only in Japanese} 
2-1. Waterproofing Connection between Underground Seawater Piping Trench and Turbine Building 
http://www. nsr. go. j p/com m ittee/yu u shi ki s ya/to kutei ka nsh i/ data/0028 01 . pdf 

2-2. Testing of Subdrain Water Treatment Facility 
http://www.nsr.qo.jp/committee/yuushikisya/tokutei kanshi/data/0028 02.pdf 

2-3. Increase in Radioactivity at Unit 1 Discharge Canal 
http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi/data/0028 03.pdf 

2-4. Effectiveness of Groundwater Bypass System 
http://www.nsr.qo.jp/committee/yuushikisya/tokutei kanshi/data/0028 05.pdf 

2-5. Use of Dry Storage Casks at Fukushima Daiichi 
http://www.nsr.qo.jp/committee/yuushikisya/tokutei kanshi/data/0028 06.pdf 

3. Completion of Transferring Spent Fuels from Unit 4 SFP (11/6/2014) 
(only in Japanese} 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2014/images/handouts 141106 07-j.pdf 
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4. Nuclear Safety Reform Plan--2014 Q2 Progress Report (11/5/2014) 
http://www. tepco. co. j p/ en/press/corp-com/re I ease/2014/ 12 43826 5892. htm I 

All the best, 
Kenji 
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<Reference> 

Implementation of the Hydrogen Discharge Test (2nd) 
from the Fukushima Daiichi NPS 

Unit 2 Suppression Chamber 

July 19, 2013 

Tokyo Electric Power Company 

---0 JISR•:tJ 
TEPCC 1 



1. Background 

[Previous test: May 14-17, 2013] 
180Nm3 of nitrogen was sealed in the suppression chamber (SIC) in four days, and response was confirmed. 

An increase in DIW pressure was seen, but there was no change in the D/W hydrogen concentration. 

110 

I 
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108 

J~ ~~-... D!Wpressure 

107 t---+-: ~----t-~ _ .r.,--~-/f---1r- ~ _ ! 
.~J ,_,.. .... 0.25 IS 

06 ~-+----+--~-+-~---! ~ 

0.30 'j: 

m i ~ I : . - 020 ~ 

Cl> 05 ':::, 1-: --_ 0.15 0 S/C ~)ress .. re i:~:bs:1 <.> 

~ i I : I ~ 
~ 04 g 

o... 'Gas management hydrogen .... 
"g, 

co~cent atio~ - 0.1 O ;i;; 
103 

102 L_;a~=~:::~~~~~~d~.il!',· ... ;;;«~~ .... ~· ~;-~· ~·~·-·~-.~-.. ~.-~j ... ~::"""'~~-= 0.05 
.. .!.."··· 

101 0.00 
LJ1 LJ1 ,_,, LJ1 (j' LJ1 ,_,, c_,, (.; c_,, LJ1 ,, 

~ ~ ~ ~ ~ 
,, 
f'0 

,, 
~:> 

,, 
~ 

,, 
~.:> 

,, 
t0 

-!"- LJ1 V) 'J oc <D 0 ~ (..) -!:> 

~The SIC pressure increased each 
time nitrogen was sealed, from Day 
1 :3kPag-Day 4:7kPag 
-It was determined that nitrogen 
was sealed in the SIC 

~The D/W pressure increased during 
nitrogen sealing to the SIC, and 
decreased after nitrogen sealing was 
complete 

-( 1) It is possible that a flow was 
formed from the SIC to the D/W 

~There were no changes in the DIW 
hydrogen concentration 

-(2) It is possible that no flow was 
formed from the SIC to the D/W 
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2. Speculations from the first test results 

( 1 ) If a flow was formed 
... 

Nitrogen __ ..... .., 

(J,l',i.•••.o 

./ The S/C pressure increased due to the sealed nitrogen, 
and as a portion passed to the D/W, the D/W pressure 
increased 

<Fact> The hydrogen concentration did not increase 

IL 
No hydrogen remained in the S/C 

The mechanism needs to be verified 

(2) If a flow was not formed 

I Nitrogen __ ....,.h 

./ The sealed nitrogen accumulated in the S/C vapor 
phase part, and the pressure increased. The S/C 
water surface gradually decreased 

.D. 
It is possible that there is hydrogen remaining in the S/C 

..[].. 
The presence of residual hydrogen in the SIC is unclear 

Nitrogen sealing in the SIC is required once again 

·on the first day and last day of the test, the hydrogen concentration of the torus room was measured. 
The hydrogen concentration of the torus room was 0%. -fJ Jl5R'll1J 
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3. Objective of the verification test 

>- A verification test is implemented to narrow down Cases 2-4 

Presence of gas flow from 
Detection 
through Conclu 

Case s1c~otw fluctuation in Action 
/presence of hydrogen in the S/C hydrogen s1on 

concentration 

1 Flow-Yes/Hydrogen-Yes 
Detection Nitrogen sealing of the SIC (total of 180Nm3 in 4 days) was conducted, and Not 
possible the hydrogen concentration did not fluctuate 

First test 
tyiPPlicable 

2 Flow-Yes/Hydrogen-No 
Detection not 

possible 

3 Flow-No/Hydrogen-Yes 
Detection not Nitrogen sealing of the D/W and S/C was implemented and the 

possible hydrogen concentration and pressure fluctuation was verified. 

Detection not Range of 
4 Flow-No/Hydrogen-No possible verification test 

)r- The verification test will be implemented in two stages. 

<STEP1> Objective 

ltii"·'·' 
<STEP2> Objective 

Collection of data regarding nitrogen sealing 
(1) Amount of increase in DIW pressure 
(2) Presence of SIC pressure increase 

The amount of nitrogen sealing of the D/W is increased and fluctuations in D/W and SIC 
pressure is checked. 

Presence of residual hydrogen in the SIC is checked. 

Nitrogen sealing of the S/C is implemented, and fluctuations in hydrogen concentration and 

D/W pressure changes are checked. 
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4. Entire process 

Early 
Mid-July 

Late Early August 
July July onwards ... 

Review of procedures I I 
Process adjustment I I 

<STEP1> I I 
D/W pressure fluctuation 
tesf 

<STEP 2> I I 
SIC nitrogen sealing 

*Implementation is scheduled between July 22-29 
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<Reference> 

Results of Survey on the PCV Penetration 
Vicinities at High Places in the 1st Floor of 

Unit 2 Reactor Building at Fukushima 
Daiichi Nuclear Power Station 

July 24, 2013 

Tokyo Electric Power Company 

0 JISR•:tJ 
• TEPCC 



1. Outline of Survey Results 

+Purpose 
To obtain atmosphere dose rates and information on presence of 
obstacles in the upper space and around PCV penetrations at high 
places in the Unit 2 Reactor Building's 1st floor through a survey using 
a robot, and apply the results in developing measures for R/B interior 
dose-rate reduction and work plans for PCV investigation and repairing. 

+survey coverage 
Survey on the PCV penetration vicinities at high places in the 1st floor 
of Unit 2 Reactor Building 
, Dose rate measurement, and visual verification (conditions of 
obstacles) 

+Machines used 
1 high-access survey robot and 1 PackBot 

+Implementation unit 
9 TEPCO employees (5 at Main Anti-Earthquake Building and 4 on 
site), and 5 cooperative company employees (2 at Main Anti­
Earthquake Building and 3 on site) 

+survey schedule 
July 23 (Tue.), 2013 12:09 

15:06 
Entry of the robot into RIB 
Retreat of the robot from R/B High-access survey robot 

+Radiation exposure 
Worker: 0. 7 4mSv (Largest; Planned dose was 2.0mSv) 
High-access survey robot: 43.9mSv PackBot: 46.JmSv .. 



2. Survey Results (Visual Verification) 
- Upper Part of the Personal Airlock Room -

• Stop position of the high­
access survey robot 

D 

D 

[1] 

~ D c=J 

CJ 112?] D "; 

(1) Picture point [1] Upper part of the personal airlock room (4.4m above the floor) 

(2) Picture point (11 Upper part of the personal airlock room (4.7m above the floor) .. 



3. Survey Results (Visual Verification) 
- Upper Part of the Personal Airlock Room -

e Stop position of the high­
access survey robot 

D 

D 

• [1] 

~ D c=J 

[] ~[gJD "' 
- ........ 

(4) Picture point [2] Upper part of the personal 
airlock room (5.2m above the floor) 

Enlarged image of the left photo 
(indicated in a red circle) .. 



4. Survey Condition (Camera Image from PackBot) 

e Stop position of the high­
access survey robot 

D 

[2)• 1 :y I 

•[1] 

/'-(6) 
~(5)0 c=J 

I D "'i' 

[] ~ 
(6) Stop position of the high-access survey robot [2] 

• 



5. Measurement Results (Ambient Dose Rate, etc.) 

(3) 

• I '180V NICC [2] 

e1 ,,.y I 

[2] [~] 

• Stop position of the high­
access survey robot 

(2) 

• [1] 

Measurement 
point 

(1) 

Measurement Measurement 
point height [m] 

(1) 4.7 

(2) 4.4 

(3) 5.2 

(4) 5.1 

(5) 5.6 

Measurement 
Temperature 

height 
[°CJ [m] 

4.7 29.3 

Dose rate 
[mSv/h] 

19.3 

19.6 

14.9 

14.6 

14.6 

Humidity 
[O/o] 

63 

.. 



6. Summary 

+ Survey results 
• A survey was conducted to investigate conditions from the 

southwest area to the upper part of the personal airlock room at 
Unit 2 Reactor Building. 

• The PCV penetration could not be checked by looking. 
• Information was obtained on how narrow and small the 

accessible parts around the upper PCV are. 
• No particular damage was found in the machinery and 

equipment. 

+Next step 
• We will determine whether and where to expand the survey at 

Unit 2, and whether to conduct the survey at the other Units . 

• 



2.§5-UITIP.11'J'lil~tiiii!C1)*6~ 
&0:~-Cl)~f,C;(::-:>L '-C 

2013~7~258 

Jlllk'lln**it**± 

••• 0 JIJRii:t.J 
TEFICO 

2~-TIP~IAJ~ (A-D) ©it~1iR~~~~n1§ (H25fF2'A *) o 

071'/: ~5l~~1J~·yt--A.1'·y-T©CJ-71J{_t;IJ{r;9 .. t~A~iiJ 
A-C71'/: ~pg ~IAJim(})f\j"~~;IJ{IIfat:.t;J:.LJ .. t~A~iiJ 

11·~-TI P'T-:J'J(,,f ::J::~!Ifa~~~~t=Jt, \fJ_tJ{r; .. TIP~IAJ ~ O)fjl~•l'iiia:R 
~ili~n1n ( H25fF7 'A 8-7 'A 11 8) Lt::tJ{ .. IIfa~~~~~Jl-C~t;J:.tJ\-:>t::o 
1'F ¥ti tJ'c iiJ s ~ti ~=t:1J l!ff 9.Qt::itJ1:: .. ~1.Ja 1'F ¥ <•At--J v?il 1.Ja ~i~ T!(}) ~ 
a-TIP?"-?' Jv~A, 771' 1\-A:::J-~l=J:~iiiillDlf') ~~n1§(7/19) 

TIP~sl~fa 1J~·;1 
!--A..f ·;17(7,)C-5 
c~~;ti.Q 

... 

RPV 

-i 
... -

C V;;f ii 7/0j( • 

~O.P.6000 

Hii[E)TIPM~·tifl~;N.~(}) 'r---~:;;;...... ____ _ 

TIP~i;t;J 'i IAJ~~(})~5~ 
(H25· 2/25-2/28) 

•• •••t.J 



87.{/ 

(7/8) 

071'/ 
(7/9) 

C71'/ 
(7/10) 

·~l~-TIP?---:J'J~ 
e: 7t 1/ffi ?-if t:' m ~~ 

~·~-TIP 7-·:7' J v ;t ~ffli!B I= i-t if ttJ ~iii ~lo ~" 
~-TIP?"-7 Jv;'cyffli§B"IJ{ltfnlalf =~ii*1-Cl. 'f:.o 
r $!: SmSv/h .. r + /3 ~.,'R: 200mSv/h 

~·~-TIP?"-7 Jv;t~ifti!Bl=itifttJ~~~io ~· 
~-TIP7-7'Jv;'cYffii§B"IJ{-!Bt::1t~ii*1 -Cl. 'f::o 
r $!: 14mSv/h.. r + /3 *i: 30mSv/h 

~-~-TIP?"-7 Jv;tiLffii!Bl=itifttJ~iil~io ~-, 
~-TIP7-7'Jv$tYIM!B"/J{ftfn1Hlf =~ii*1-Ct. 'f::o 
r *i: somSv/h, r + /3 *i: 200mSv/h 

~-~-Tl P?--:7' Jv$ti1ffli!B I= itif~o/.J~iil~lL 'l 
~-TIP7"--::J'Jv$tYIM!B"/J{-!Bt::1t~ii*1-Ct. 'f::o 

A71'/ 
(7/11) •. r *i: 17mSv/h, r + /3 *l: 45mSv/h .__ __ ....i....--== 

itji~O)P.J(:~~f::-:>L \-Cfi~*811'B~-C:~~iJ< .. 7-:J 1J-C:~~cri~~1::<L \0 

$~*JJ1JU=f'.l~Lt::i!~r7.b.~O)FP(tl7.J"~~fflt~) i'J{itifL -Cl. 't::fl.g.l=li 
2oomSv/h~i.ll O)*fR.;_$ri+~~ ~ i;tt,{>;:.c 
.A•)-? 1Jv717~i-: 0)$~-c:u;~11<!nt::-T:7' 1J ri~t. '~Jf~~o/.1-c:~~J .. <<!t>-c:f*lfJl w ••• ~~'5J::?tJtO)-C:fiid:t. ,;:_c 



RPViEllH~.Pf~ :· · 
·"" . 

TIP~ 

~ 

OP+10200 

i'F~*B!l (7/8-7/11 TIPil~·liff~~i'F~) 

A74/l=-:>t, '-Cl~t. 
flj@] ~ ~Jfilvt?..t?..d) 
77 .{I \-,A:::J-:f~ 

~$AL .. ~IAJ-O)IAJ 
!~mg~~~n~ 

A-D ~ \ 9 ti=& .. -$1" ~-Tl P7-:i) "'~ s I~ t.& ~ ~& r:: jlc uiM!~ I:: i-t ·~~ ~~ ~~ 0 

7/8(87.{/) 
87 4 /~=~~ .. #AD 77 ;..t,Y J:: L) ~9.6mitl:S*-r: .. -$Z"~-TIP7-:i J J.,~ 

fl A a 'fltr@J c liiJ fl© fli. ii:-r: fl A 1' RI o 

7/9(07.{/) 
D74/~=~~M#AD77/~J::t,)~8.6miRW*--C .. 9"~-TIP7"-'7'JL-~ 
tlAo 'fltr@]c!ii]flO)fftii:-r:flA1'RJ o 

7/10(C7.-f/) 
C74/m =~~ M #AD 77 /~ J:: LJ *~7. 7miRW*-r: .. -$Z"~-TIP7-:i JL-~ 
fl.Ao 'fltr@Jcliilfl©ift•-r:tl.A1'RJ a 

7/11 (A7.{/) 
A74/~=~-# AD 77/,Y J::L)~8.2mitl:S*1: .. 9·~-TIP7"-:7'JL-~ 
tlAo 'fltr@J (~5.4m) J::LJ=bjt*--Clilvt::IJ{, ~ 51~ii:-=FMiiiii-r:flA1'RJ o 
'fltr[HJ J:: L)Jilvt=.f:!.i/)774 I \-.A.::::i-:fflA ~~~o ~8.5mfILii ( 9''S.-TIP 
7"-:7·J1.-c1~ 1£1ii1 L:iftii; ~~~~c )-r:~cm ©i-t7f~1::J:: LJfl.A:f:RI o 



1~~-f~iiJa~A~*IJlfJT9 7a:>t=.l<hf :: .. 1;t l' 0)~1JD1~~~~n~ (7/19) 0 

~~:07-{:,.t 

... 

fit~·1·1~a~(})*aJ! .. Pl-TIP~51~m"t-C$1Jj!L -C~LJ, f!J@](})-fl~1i~a~-C 
I) ~'/Jo.. A 4 '/ =f- [] -7 tlfl L...t. ( f 1' iiJ f.J{ ffli ~ -c <'->-=> t~ 07 4 :_., ~ ~ ~ c 9 .Q 0 

tlJA Jo.. Ji;?il1JD~i~ \!©'J'S.-TIP'T-:i Ji;flJA 
§ aq: ~~J1tm(})~i.3'f"t-ct•.A.t.J~...t.rft~~il:f:-cli~iiJ~~~a~9 .Q~c 

i~~IAJ~: 35N·m*1 - 50N·m*2"t-CJ-..Jv?~f.J'lt-ct•A. 9-Qo 
*1: 'J."~-TIP7--;J J~(f)ii1if:tJ (450N) 1::1§~9~tfPJ...j...J~?fii 

*2: i...J~?1..t:,,7-(f)1..t:..ry~i ... tJlHi 

7-r-11 ~-.A:::J-:11 =~.QIIHl.X~* 
§ aq: li~1'iiJ(])~~f.J~f!J@JcliiJL:.< 1J~·:JJ-..A.1'·/7-CJ-7tlJIL...t.lf1'iiJf= 

iii .Qt(]) n' .. 1J ~'/Jo.. A 4 ·/7-ii~ ~~ (]) 1tj"im-~ r:: iii .Qt(]) n'~tta~ 9 .Q ~ c 
i~~IAJ~: 7r1' 1 \-A.:::J-:1~li~1'iiJiil:m"t-Ct~A.L .. ~IAJ'i!f IAJ$(]) 
~;R~iia~9.Qo 

o •••n~~~~~~~~~~~~~~~~~~~~~~~-
1!!! Wili~·.fEJ.\;.:¥:1.I: ~~~f.J~rt~U 

UJ~M~ 
D?..-f/ 

Q.~-1:1-Q~QQ ________ 1f~-TIP7-"7 JI.-~ 
~I~~~- .. ~i*ae.Jf:: 
i-J"j;i~~-tlo 
• rtl:95.0mSv/h 
· r + f3ti:120.0mSv/h 

tT•••n~~~~~~~~~~~~~~~~~~~~~~~-
1!!\Wili~·.fEJ.\;.:¥:1.I: ~~~f.J~rt~U 



RPVft5(~.Pf~ ~· ··· 
.~·. . . :·· 

i$ni~-¥-¥M 
D71'~f =771' I \-.A::J--:f7i: 
tl.AL .. ~IAJ~©IAJH~~~i7i:~ 
tiinLt::i>{ .. 1$m•~ill.li*"t!L 
i>'fl.A -r:-:et;J.i>'?f.: 

R~V. l:l ~ (!•.· .. Pl ~ 
... 77-f ;·~-A.~-:1 o •••n~~~~~~~~~~~~~~~~~~-----C..~~~~ 

... 

1!!\Wili~·.fEJ.\;.:¥:1.I: ~~~f.J~rt~U 

1'1=~*6~ (~1JD1'1=~) 
D71'~M=~~iil1t A CJ 77~~ ~ LJ-$Z"~-TIP'T-:7'Jt,7i:35, SON· m"t!tl.Aa fiJ 
@l c IEJ f* (J) *~8.6mfli@:~tlfi A 1' iJJ a 
~"~-TIP'T-:iJl,,]'c~ifiil= .. ~1*1¥-Jf= 1til~7i:ii~~~nt::~cl.J'i; .. 1) ~'Y t--A.-1 'YT 

O)~fJIJ r= 1t715-~~fJ{;Y).Q~C:fJ{;f!lj B~ Lf.:o 
-tit•~(]) 11111:t.J lcl:~ltl© :t.J"t:(cJ:•)~"t:~f~L ''1©~:t.J~-t©"t:ti>-l>=c~ililo 

771' 1\-.A::J--:J1=~{>m~i7i:fr?t::tJ{ .. 1!flmm~*""C:Lt.>'tl.A -c:~-r .. 
•J ~'/!---.A 1' ·y7' a-7(J) ~x~7i:m~i-c:~t;J.IJ'? t::o 

[ tl JE ~ ~ l 1Z~~-T Ip 'T-':7') (...7i:fl AL f:: ~ f = 1$ mm~ 0) r~i It~ ;IJ{ ~ ;IJ{LJ .. 771' 
'\-.A::J--:J]t~iftit.>{{lflmRl~iAJ ©~iftiooi=tt~!HLt.:t::lh .. tl .A1'iJJl=t;J.?t::c~ ~ 
i;n{>o 

~~O)~Jt 
A:*:!--Jv?~fJ,lt-c-tirtW~~~-~~f'lfJ'-:>t=~~fJ,.;, 
~-7~1., -cL 't=tp~UJ~ · :1.J11tmar::-=>L '-r:r<J:tlJli o 

MM~Cl)"lfi, ;m.A.Jv-1-..~~~"t g~~~ El tit.J~L. -r:, ~ 
~-TIP7--:J Jv;'cqCl)it•~CI) JiJC:~~*ff~iithgo 

o •••n~~~~~~~~~~~~~~~~~~~~~~~ 
1!!\Wili~·.fEJ.\;.:¥:1.I: ~~~f.J~rt~U 



1JI ~251:f 7 F.3 25 E3 

... 0 JIJRii:t.J 
TEFICO 

X-53fJ\5~~:m~~a~A v, CRD~f~v-Jll6SJ:U-""-T::Z. 9 )u~ogBJfi1~0) 
m~~:ma~1Ji§9-@o 
~~:m~•a, ~-~~~~~~-@*6~50)~~~:m~~*~&~9-@o 

~~~l'BIHJ 5m~IJ!EI ~~~~~ 

CRD~f~ 91-U CCDJJ:>'-5 
L;-J[;. 

;;1HJ~~~;;, *~m)J!~'.kE~ "-77. 9 )[; 
~og~)fff~ ;;1HJ ~;lffim ~M~x~;liitm~t 

... 
•~ •••n~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



... 

· 2013fF 3fij1 ga r~~~~a~nm utctJt. n x 71JtcRo~t~u-Jl!J:.£cfa31J'9". 
tt~~(l_)~*~~JtE.o 1J;:J..7~1B,u-~~,J:.~C~~o 

X-6 *~3m 

. ·~~t:~:: 
. : 11 .. :.:. 

tli 
I /-..7'';/.. I/ A 

::lv-7-Y:/O) 
WhEI CRD3Zl~v-Ji.,c r _, I ~nn@!!7n 

PCVl;t;J~0)7.1<;~0);~1' 1i 
1 stI/1---IJ-~cJ:t.-"'~f~ 
fJ\--:Jf::.o 

<~lm~*-l.m.>*{JlSv/h 
< ~!m~5Mill > f.J34°C 

1 ~?·v-7/?'..t. CQ)) fJ' 
i;~i!t~~~tll::tJi--:Jt::.~ 
r::, CRD~~v-Jl-O)~i/ii!B 
c ,'!tt?:h.~~fJ<?;i~f ~:h. t::. 0 

!J:J iii J:: '-J, G)fJ' i;*g3oomm0) 
{ft~':: v-11.-tJ<~~cm;~11~ 
;h,,Qo 

t• •••n~~~~~~~~~~~~~~~~~~~~~~~~~~~-

· X-53 C:X-6ld:7.1<1JI1JIQJ r~ *~ 1 m. ~B~1JIQJ 1~*'92mi¥J1U1 -r G '.QC C: "/J' '3, ~~~iJ 
tj--f r/\17c~~aCRD3'.lt~u-J[;_tl~~~?5ctt-r~~~9.Q8timlcSJtE.o 

· ti1 r: 1'1 :t1~J.J~. tJ1 r: 1'1 :t:arr~~0)1JIQJ c:1ct&xrt1JIQJl~IQJtiictt-r u 
£JtE.LCC. '*~&1J0)~~*-1J a*(l_)~~tE.££/j'--( r/\171Jt·rr/DJJIJi?.A. 
J[;- r-r~~'37J:< 7J: (l_),C R D~t~ u-Jvl~Fa3tJ'7J:tJ'J tE.C:tiJ:EctL.Qo 

tJ 

0)i"a~1n~: 13 :i:\:Ell31-f .Q 

~)7,J(!j!/j~; -¥\!@l·ii~tt.Q 

-• ·-

jf1'i-:-1 ~1'-:17?-tzA.J~-1--,. 

tiAE:Jm~ 
~~-~A.c~olQJti1JIQJa~~~rcc~~-~~I7-) 

... ~)J v- r-ill:f~O)=r:;~im0)~~~3Pf'J;E c~~>E9t--O)=t;~imt}ffff9 .Q ~1§~1l'1=biYJ.Q) 
0 



4. xnm 
1){l'(J)xrtm~1j~ ,, CRD~ltv-J'-1/~77'9 Jll~ogBJfii~(J):fij~~~~~J5i§9Qo 
m&~B~~(J)~fi~tt·~~ti~tt(J)~~c~tiB~·~~mfi~cm~~~Q 
~~~~~m9Qo £~mm~ft~m§m~~~~6~M~•~QL~~-~~ 
i:-;; IJ-P-;; 7, ~~~~Jllml~s~1~9Qo 

C?)~~~~~(J);t~ /\fill IZ:. X-53~ill(J)·=f:;?$~?zl(J)R~~ ~1j 3 o 

... 

CD1'E ~~.A lt'i.lt <1.> t:: d) <1.> X:JJiiU 

~ 

LI 

m~7J:1'F~i'f\1' 'Yr-, JXUt.51' r:J\1'70)1E!l).../~llhi 
ii · IQJ•iin~/~c-rO)tNW1a1'F~~tJ~m~r:Jl:\I~ u 
t;::_tc1f~a~1illio 

··~····· 

X·6 

$iWni~~m~lli 
· si 1 v -1~ 11n:::: J: l!J ~~~nm; (7) 1J .>< s a -:r J [, r-~ 1i, iIB1J 
fJ\~ T:O(J)~~.@afi'.So 

·=~~~a~~clQJ6att~ce:c, ~1J~O)~~afi5 • 

t~ •••n~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

... 

1 . ~li'.~~~t . ~1'F 

2. T:. ':) l:J )J ':) 7 

3. ~fFmI~ 

4. PCV~~~ 

6. PCVl1SJ m8~~l~rnt~ 
CD~~li'. 

7~ 
' ' ' ' ' ' ' ' ' ' ' ' ' .. 

I o 
: : 
I o 
I o 

8~ 

• .. 
I 

t~ •••n~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



... 

· /.J1 i.::1 \1 :t~~1Jg~1cti:=::.rc!~*5cctt zas'0.~~~~1.1i~*l0 _t.i-1JC6~1~~ vrc 
~~15g~(J)~1l'1~ff~B~I~ t=::J1J~t.~l)JC qj~~·t~ti~>Et±:l*1J:~ \ C c:fJ' 6, 1J A. Qf~ 
•(J)JC~~::J(J)lli~tt~~~~g~o 
JJ:a=J, m~~~t~~i&I~ ::>~ \ Z1slQJ*~1JfM@(J)JC~, f#ttZ~J5~9 ~o 

< H25/ 3 ~~~8~ > 

i - ~--, ' I . . 
' , ,_, . . _,. _,.,.. 

t.'~§~ro~CGT-~~©W~lt~cG. 
t.'~1J<~UI:±:\~~ 'd::. 5~filiaH~§~ff~~ti 
~xtl~c},5il) lt~c9~o 

f ~ •••n~~~~~~~~~~~~~~~~~~~~~~~~~~ 

• 1J x-:;I\. 'Y P:S~&U~i&f~:Oi~~l~BJ3~~tJ09 ~CC:~1'F~11'1(J)~gJSZZJ89H®'.If)(f~l8 
~(J)}J!j\:~~ttmJo 

· 1J x -:;~1®: ~ll•9~Le:1~~ '0 ~1®: ~s,13~ < v(::J::; t----:; A. t---(J)lq]J:.), ~f®'.(J)t~ 
~ii1·~~c~go 

< H25/ 3 ~~~B~ > 

... 
~.~BJ3!d:.1J x 5 /;:11SJ.Dij 

LED 1 0'.l:J 

1Jx51\-y r8B!;::: 
LED8'.l:Jai81JD 

f~J5gBCLED2 0 Ua~1JD !J. 
f~J51J'Sffii75a~R.S 9~tif!ii 
(~2~~::;z~ - A<f.J~f9i9iltlc 

LEOO)t~~~a~tif!iicp) 

f ~ •••n~~~~~~~~~~~~~~~~~~~~~~~~~~ 



X-531J\6-tf ::J°JIJ ::;::tm-::z atEf3A v, 1J<(ID1J\6*~1OOmm1'1.JO)i\7@-C 
j;j{Ef)l g -Q 0 

7.JfJTI.WEI 
pH 

~~$ (ll S/ c mJ 

tM~;,1~ (ppm] 

r J51t§nim;,1g Cs134 
(Bq/cm3 J Cs137 

1-131 

I- 1) 7- r) b;1&g (Bq/ cm3J 

Sr89/90;1&g (Bq/cm3J 

aJ5jz~nM~;,1g [Bq/cm3J 

... 

X-53 
OP: 12,490 

R/BI~ 
(OP. I 0,200) 

1. I 
-··/ 

J 

PCV llE'ffBOP:5,480 

I!P'i§?"v-7/?" 
(OP.9,510) 

~ 

l}(iiit.i'.;*~ • 
lOOmml'/J(]) 
f.!L~ 

t~ •••n~~~~~~~~~~~~~~~~~~~~~~~~~~~-

7J tfTI.W El C-Y XE) 7.JfJTEl~'D 

pH . f6*~§~1 ~r) :;5'1J O)~~tWffiUO)~O)@!&E~t;aIJififfi7J: sur;: 

~~* 
~lJ~xrtrRO)t~atlCi~f9 ~Tc~o 

*c:p~Jtjj~'D7J:Il>l*.§d} -C<Vj~fl§E.;;!7J<Jli-70)*®1J\{t,l;:[Q]l1Tc, 
1~~:eg =- ,1FJ!!i= ~~1iffi~~8tf~8~j;: f~fflg ~o 

Cs134 • IJilff0)7J<O)fl§l~C1=F3PCV1J'SO)J1)l~n11'1t?zJ~O)J1)lt±:l. PCV 
r J5~~nim;i1m Cs137 ~~O)•~m~a~u~~fflfi~~ctt•~~s*m~O) 

I~fi1J~:A2~ \1J'2 7J:c0)!§:~~/;:~9~o 
1-131 *c:p~Jtjj~'D7J:Il>l*.§d} -C<Vj~fl§E.;;!7J<Jli-70)*®1J\{t,l;:[Q]l1Tc, 

t- 1) 7-r) b:.=~ ~~1jffi~~8tf~8~j;: f~fflg ~o 

Sr89/9o;.=g 
a 1J9:§nM~;,1g 

... 
t~ •••n~~~~~~~~~~~~~~~~~~~~~~~~~~~-



I X-53 I OP: 12,490 

R/BlNi 
IOP.10,200) 

I ... 

·'M'~IUJUt.ff · -t~- -- -
· ·· · ·· · · · · · ·/ tN?"v-7-:,.,?" 

I CD- 8 (OP.9.510) : 
.,. ....... ----1 ......... --· ·~· · ..... ·. . . . ..... - . i . . . . . . . . . ' --

G) 

~ 

@ 

@ 

@ 

@ 

(j) 

® 

~tJt~~~ 
~~~1\1~ ~~~t~~ ·sM 7.1<111 IJID. :::s<:. 

• ~1a1~;dfimO)&t:l'l~ 
0 - OP.11.910 (D/W HVHitt*em~ 

cfQJul'\Jt,,) 

· ~lal~;dfimO)Wft~ 
0 - OP.10.750 CD/W HVH~'Jl!rn 

e:iqi ul'\Jt,,) 

0 - OP.8,100 • ~1a1~;dfimO)&tm11 

0 0 OP.6.430 • ~1a1~;fifimO)&tm11 

0 0 OP.6.230 • ~lal~;dfimO)WJ'!~ 

0 0 OP.6.030 • 7J<fuO)nf&~ 
. 7J<j.fifi O)&t ;ft~ 

0 0 OP.5.830 . 7-kfliO)~~~ 
• 7_)(.j.fifiO)~t;!!~ 

0 0 OP.5,630 • 7_)( fu O)ni:&~ 
. 7_)(.j.fifiO)&fj!J.~ 

t~ •••n~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



~~-~-~T/J~~pJT 2~fl~T~f§*~~~llSJg~ 
m~;~~O)•~nm~~t~::>v \-C 

---0 JISR•:tJ 
TEPCC 

3¥Pl2 51+7 fj31 E3 
*~~1Jt*~2?i~! 

1 



IJimG251:F7.J=331 E3, 2§m!®lr~~*~g~Psi860)~~~~f;:IQJl1-C, ~*~g~Ps186 
O)T~~7J: t: 0)~7\~5t ~il~~o 

2 



., ·;, 

•' . 
• < •• i :: ~~ '~f! .. 

" 

3 



4 



lnfrared-thermography Measurement at the Upper Part of Unit 3 Reactor <Reference> 

Building in Fukushima Daiichi Nuclear Power Station Tokyo Electric Po;~~~:~~~~~ 

8 
Reactor well 

Equipment storage 
pool 

Location where 
a camera was 
suspended by a 
crane 

Ceiling crane garter 

Spent fuel pool 

Location where a 
camera was 

suspended by a 
crane (only the 
height at 40m) 

View of 5th floor of the Reactor Building from above 

Infrared camera---+ 

- Measurement date: 4:40 AM - 6:04 AM on July 24, 2013 

Approx. 5-40m 

5th floor of the 
,. Reactor Building 

- Weather condition as of 5:30 AM: Air temperature 18.6°C, humidity 91.1°/o, wind speed 1.3m/s, 
wind direction west-southwest 
- Measurement height: 5 - 40m above the operating floor of the Reactor Building 
- Measurement method: 
An infrared camera, which was in continuous automatic shooting mode, was suspended by a 
crane at the upper part of the Reactor Building, and it photographed at varying height. 

_ Data was checked after the infrared camera was collected. 
f~ !ISRC:t.J 1 



Result of the lnfrared-thermopraghy Measurement 

-As of the location where the steam was found, temperature was 30.?°C at the height of 40m and 34.3°C at the 
height of 5m. 
- As of the location around the joint part of the shield plug, temperature was 24.7°C at the height of 40m. 
- The temperature measured this time was higher than the previous results (approx. 18°C - approx. 25°C) 
obtained on July 20. This is because the measurement accuracy was improved since the measurement was 
performed more closely than the previous time. 

• ~ ·!i' i' -l 

I ~"Cl I 

Measurement height: 40m 

• 
--·· ~ 1~0~ 

I ~"'-" 1 

Photo taken by TEPCO on July 24, 2013 
"Red cross shape indicates the location where the steam-like gas was found. 2 



Ambient Dose Measurement Around the Shield Plug on the Fifth 
Floor of Unit 3 at Fukushima Daiichi Nuclear Power Station 

<Reference> 
July 24, 2013 

Tokyo Electric Power Company 

Shield plug 

Equipment 
storage pool 

*Location where the 
steam was found 

Ceiling crane garter 

.----------------------, 
I 
I 
I 
I 
I 

Spent fuel pool 

---~---------

Protection of the 
spent fuel pool 

View of the fifth floor of the Reactor Building from above Condition around the shield plug 
(Photo taken by TEPCO on July 23, 2013) 

- Measurement point: Approx. 1 m from the floor surface on the fifth floor 
- Measurement time per 1 point: Approx. 30 seconds 
- Measurement method: 

Transfer a dosimeter to the measurement point using a remote control 
large crane. 
The dosimeter will be collected after the ambient dose measurement, 

... and data will be checked. 
f} -~·1J ... ~ ... 

Approx. 1m 

\7Floor surface [ 
on the fifth floor 

Hook 

1 



<Reference> Measurement Results of Ambient Dose Around the Shield Plug 
(Measured on July 23 and 24) 

Q Measured on July 23 

Q Measured on July 24 ... 
f} -~·1J ... ~ ... 

+Measurement results of ambient dose 

1 398 

2 562 

3 413 

4 679 

5 685 

6 528 

7 445 

8 137 

9 352 

10 522 

Ambient dose (mSv/h) 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

1040 21 1100 31 1380 

1090 22 534 32 1770 

382 23 287 33 1690 

731 24 925 34 1320 

301 25 774 35 1110 

657 26 633 36 787 

824 27 1630 

1590 28 1860 

2170 29 1520 

1330 30 963 

__ I Measurement results 
obtained on July 24 

2 
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Completion of Outer Wall and Exterior Roof Panel Installation for the Fuel <Reference> 
Removal Cover at Unit 4 in Fukushima Daiichi Nuclear Power Station July 22, 2013 

Tokyo Electric Power Company 

Construction of outer panel and exterior roof panel for the fuel removal cover at Unit 4 was started 
on April 1, 2013. On July 20, the last roof panel was installed, and all construction work has 
completed. 

All ceiling crane and fuel handling machine, which will be installed inside the cover, has already 
suspended on July 13, and assembly work is ongoing now. We will check the power receiving 
work and operation of the ceiling crane, etc. toward fuel removal, while the assembly work is 
concurrently performed. 

. . ·-·-. -·-- - -

.·:··, ... 
··.: 
'·. 
hl,1 
',.'.' ,,. 

Completion of outer wall and roof panel installation 
(July 20) 

Simulated image of the cover to be installed 
for fuel removal 

Photo taken by TEPCO 



Progress Status of the Construction for the Fuel Removal Cover at Unit 4 in 
Fukushima Daiichi Nuclear Power Station [Summary] 

(1) Before the steel frame construction 
was started (December 18, 201 2) 

( 4) Completion of the steel frame 
construction (May 29, 2013) 

(2) Completion of the first layer of the 
steel framing (January 14, 201 3) 

'----------------(5) Completion of outer wall and roof 
panel installation (July 20, 2013) 

(3) Completion of the steel frame 
construction excluding the upper part 
of the Reactor Building (April 10, 2013) 

Simulated image of the cover to be 
installed for fuel removal 

Photo taken by TEPCO 
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71< ~lH! a9: ii"~ 
m~*~Jl~...t.~~~~~mfi*m~"O)AM ~ 71< ilJl C: liiJ L: v x:.) ~ 0 

~ 1ii~) *~ftf.j)il 

;@f~IJ~-FO)ri*.,~_;_I 1J7~0)ft2~~If::J:~1.Ji 
fi<±i1.m 

;C-T471::J;C;L:-CSrO);J1tt iiJti~ ~-t:'J}J~J: ~) itt;.1 

m1.m~iia9'.ii: a~ii: ~ PJT 0) it 1it fil!1 ~ t.J~ ~,~ 
Jl*~ift1t iiJFi~ @ 
(~~fJ,i;0)5mA; 

i@f~IJ~-F O)ri*.,~_;_I 1J7~0)ft2 ~~If ::J:{> tm t1J1:: 1~ ff > 
1.Jili<±i:IJD 
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2. ;J1t89:ffiUf-¥ 

s. 1 ~5~f-.;J1t.OO~tt 

7. ffi~l-¥~2;J1t89:fl~~ 

<7J<~J!~il:A.O)~~~> 
1. 3~i!i2~-¥~2 

7~ 8~ 
3~~~-t'~~ .tr±1L1*7J< (7/10) ... 
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O.P.*~+3m 
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1 
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ctt.@I)ti-CC11)'0, ~t~, 71<~ 
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-
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3 

4 
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< T /Bll:.71< • 1f fl> 
1. ~~+·~~ 

2. tu~ 

9.J=I 10.J=I 11 J=I 1 2.J=I 1 J=I 2.J=I 3.J=I H26~Ji: 

t:t .. $.ltJ]( ( 2. 3~ ') 
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G-Cv\< 
• mJ¥m~gB©~~~a.L.t7J< 

- )**61t7J<fct±t9~cpO)iaj~~7J<g:)**6-Ctt-@I)nca5tJ, ~t~ 

7J<g:)**6-Cttrc~*;1J~~~' ~ it7J<qj~O)nt~~1J~~~ 

-~~~O)t-v::J-T·~ft~O)~~ 

- )**61t7J<hi7B~O)lt7J<ni~~1.J)n c t-v::J-TP5ll~.Att7J:v \JC(/)) 

• ~ vY7gB©7J<l.&scn~a)n 

-nm~0)~::;7~~~0)~~c~~·~~-t-~~) 

-*~~~S7t~£cO)~O)@l'*~A 
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- nt~~7B~O)ni~~1.J)n c t-v::J-Tf/SJt;:tctAh~v \JC~) 

3 



... '-~ ~ 
I!\ i 

• I' .. . 
· II\ 

1· : 
I ~r 
I . 

' I· . 
1' •• 

'. 
! 
I ,., 
~! .... 

rr ±Ji: iAJ ( ...t--+ l') 
... .. °"· 

~it1§r;:~vm~~-g=.Q11§ c~~) 

-~~.*~~ML~~$(J)~*~~~~*ltft 

· ~9:iii Cl§c~ · 7-:7'Jv"v.f) (J)~~r=J:~~1J<·1·1 
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i!L1!U!Hl ~HfHlaq Mmiiii.fi Mll7n~~ 1~~1fvJrn 2~Wlfl!7/<.D 3~~1fll7KD 4~W!l"l!7/<.D 

;ti" (J); lj ~ * (J) ;Mj ;!! ll;1; .It 1 -4~VlmJ~tt D ~ Jl,.f-7:i::.,.. Al:.J:..{)Bm~b'~~ M!ft~cff. 
;~ P'l" (J)itij JkO> f.UJ.1 (J) tm:lilJ 

~i¥-ilif~ A?1J-/;j"{:.,..7* ~ Jt,.f-7:t:/A& tJfll ii.!:L-1:.J:. M~m# ;ttjft~Jj. M~m# ;ttjft~Jj. 
.{)A?rJ-:.,..;J"{:.,..7'~P'JO)jfijJk 
(J) .fU!J (J) IIP ',f;IJ 

~~Vlr.i(J)~i* ~fill ~**li~flDUl!~~&L-, ;~ 07/BJ:.LJ~-¥( 1 ~IJ IS bifiI. Mm0>*-0l·~~a-~Mficj:l M?.ftOJ*-Ol ·~~t-~1ifiii:p 
~7/<0>$~IJt~'/£-IIP:t1J cp) 

0;!~68/231 *(7 /20) 
0191] 137 P.1258 jt7 'f-'.lE 
OHIJ ISBP.l 108jt7'fo'.iE 
Q;lj ~ill~ 0) LlJ ,., 0) ll!I ~Jj. 
(H25/10*) &l17:i:1'~>'.f 
a-*-Olr:f:l 

lfiH~IJ~7j(!£ ~*iiilcmr=~ft~~&~tn'iL-. 0H24.629 J:.LJ sthi!ilHLmJ~a 
;~~lKC/)ife~"-Cl)Jiii!l~llti.Jt. 0H25.4 2 J:.LJ j!3Jft*~&tr&'imJ~a 

01 ~-ti1A.? 1J-::..-*:,,.:t~~H.~111-ti!i*~n~~3'e7, mt~111iJ!1Jrniti!i"C'tm~i:p 
0 H26.93'e Tf '.lE 

Jtll!t1-i....:.,..7(~~'7"-7Jt,.f-v :f;i:J.t~ftH233-60) Jiii!liifi.JT!-7K1f:>Atli~M~L- Jiii!l~L- H234.6.Jt.Jkjt7 H23.5.11.Jt.7K3'E 7 ilifii!l~L-
>T)0>;~~7/<0>7kl.li2-, Mii ;Mj ;!! ii ji.JT "(.lt.JK 

Jt~!l-v>T<~Ui Jtdl!t-1..-:.,..7c~;m:'T-7Ji...t-i..- H236l:.~~v/*-M:'·;1f-Cl);'f~3'e7 
7-/JL--t-v:.-7)0> ::,..7) (J)~~"'<'/*-JL--t'.":11-~ 
~~"'<'/*-JL--1::'.·:11- :::J::..-?•J-1-~-CM~ 

Jt~!l-v>T<~:JJ M~~~lii"t7->blt.>0>11'Jftllar.i T/B.!:~l-v/7(Jl!7K!lctt'I- i;tq$Cl)gJlj'i!Ua~b'i;, ;~~* ~ii. ~~itiiia-.lr* ~~- ~ft~tiiit-.lr* 
7-/JL--t-v:.-7)0> 1t(J)~/ii v/7) 0>tiMt$0>lt~flM 0) XII w:-a-uu~ 
.Jt.7K&U:t-1..-:.-71' v"'JL-(J)lli!ljjib'~- ;~~7/<0> (H24/7) 
$0>litE R!lll!/O)'EJfr.:ltld:ftU' 

;~~lKCl)~~&tJmi'.lE.MiU:I:. 

~ 
~~M!ftt~lii ~~*!~ft, i!l!lt«:iEL-. fJ!lftlf:U!~. i!l!l~«'.lEL-, 

j;lq$0)r,flijt!fa-~lii 01J<l.li~, ;'f~(H25/10;1E ~lifii ~Iii 
7) 
0 ""Fall ff :ti I! 0) ;'flft 
(H25/11;1E7) 

~1-i.,.::..-7 <ifilki!lcftl-i....:.,..7 l 0) ~1-1..-:.,..7(Jl!1K!!ctt' ~l-v/T-(i#i1Uc'!ft-1..-:.-T-) T/B.!:~f-L.-:.,..7(jfij1K!!ctt'I- pg$Cl);~~*Cl);;Jta-~u11L-. r 1s.!:0>;~~7K0>11n~t?r:.J:. JJl.7£0)~~-~~lcl, ltJiii;lq 
)ij~Jk0)7Kl.li2-, M~ 1-1..-:.-T)i;t;i J*IO)i;Jt~~a-li!IM.:&".>, 7K~ v/T-) 0>tiMt$0>tlMtv-" LJ~Jif.!J.;JtMii~~lii Rlli'7/<.!:~H .... ::..--r<ifi7Kft~'lf 

~~~li1fi Jl-(J)lli!ljjib'~- ;~~7/<0>R!lll!/ OH2519*~lif.!J.;JtMJir,Jl~!'i 1--1..-:..--7) i1'J0>J;JliJ<~t.i:7->~ 
Cl)'EJflid11cl:gL' .!::iJ'~- 2, 3~tlOJfUcL--c 

T/B~!iili 
2. 3~j1l(J)f~5tl-"C~bifiL, ~!iil-. ~~Mi<;a-~~ 

m T IB.!:O>lli!~L 'a-.Jt.1j(L,, 7/<~ "tftMJ<.;1£-~~ T 1s.!::~1-i....:....7(;fiJJl<~'lf 1--1..-:..-7) 0>ti*1t!il0>.Jt.7Kt:t*fi 
2-' 3'f~(J)~jj1fi ~O)I.$1:."(~i(l.,, ;~~*O)*~~. 1"!$;'f~a-~~cj:l 

OH25/12 ti*1tftfl0>:t*!Jt7/<n$~~:1E 7 
OH2611-*-0II., ;.U!Bn~t; 
O:IHaH26/4J:.tJ7K~i!Bn~L-. 3'flft~~li1fi 



.!j!~25i'F 7,F.! 26E3 
~~'ii::tJ~it~:ti 

il!l/i?. c1¥ Ql(S ) ~Mfg ( <7.>$.l;t~¥1iii100"Z'.7 JA1,./ kg.t!lx, J;!;~lllpgJ;tCs134, Cs137<7.>8~t(Bql kg)) 

/i£1 

Jli 1 

Jit1 

Jli 1 

(3/ 22) 

(4/ 19) 

c; I 31 ) 

(6126) 

.A;(=t:, -x.:::i'.11 L-1', 7'~5''.I fif :A J(J(ti L-1', -x'.11 L-1', t:5:A n7ti:..-5, 7'1'7:A x7'7:1, 
V'.:Jt->::J4:1J, 7-'/4, ::;;<'/:::i_ i>•Ht.J 

7'.f7:A -x.:::i:11V-<, x'Jf5, J(J(til,,1', xJ't-:1, x11v-<, 7'511', M11:..-5, =Fr'.:J.:::i.,, :;;;<'Jf.:::i 

.:::i=t::;.,n~ ... ,, 1'Y11V-<, J(J(tiv1', -x:::iti'-"", t:5:A x'f5, n"Tti:..-5, JT.f"T:A ;r;o'.nt-.,, '<';ljL-.f, 
J.-.y;lji,;1 

1:,,;lj1.;-<, t:51' 1(1rnV-<, n-y;lj:,,5, '{';lj1,;4, ::;:;.,t->::J-<t.J.. i>'Ht.J 

Ji!2 (3122) 

nu (4119) 

)[ 2 (5/ 31) 

JiI2 (6/26) 

' ' ' ' ' ' ' 

:::i:e:::..-t.J.A"'. t:57'. ?.X=l', x.:::J;lj'-'1', xtil--1', M'9tiv1', =1'7::..-.::i?, x'.9'5, HJ(t.IV-<, 
4;_,;lj1,-1', "'<77:1, 71't-:A n;-;lj:,-5, V>P:J-<n 7-'.9'1', ~'.S":::i v•Hn. 

:::i:e:::..-t.J.A"'. t:57'. J(J(t.I L-1', x.::iti 1--1', x-9'5, x;lj 1--1', 71'7 :A xr:t-:l 4;_,;lj '-'1' 
, :>t:>t''7·.fyt-:f, n;-tiy5, 'l'Y::..-.::i.,, ;;::..-""1't.J, 7-'Jf.f, ~'/:::i M'9tiv1', v'Hn 

\ 

"'(:::J;ljl,,1', ';J.,.y'fl::J'f3, J(J(tiV.f, 71't-:A t:5.)I, "'<ti'-'1', YD-77-, 
::;;:_, P:J1'n. ~-sr:::i L> y;ljl,,1' 

' ' \ \ 
\ \ 

' \ 

, 

JiB (3116) 

JiD (4116) 

JiB (5125) 

JlB (6/ 9) 

' ' ' ' , 
' ' I 

I 

,301<m 

'?::J;ljt-1, x1Hd, J(Jt;lj!..-1', t:5:A x'/5, 1YtiV1', '<'77::!, 'flt-ti:..-7 

71'7 :A t:5:A "'?1"t-:f, 1'Ytil-1', "'?'/5, ?.X'T, 1Jt-t.l'l5, 'f"f-(, ~'/.::J 

J(J(t.JL.-1', t:5A 71'7j,_ x::Jt.llA, xt.llA, 7Jj-jj;_,5, :,i::,ti"j1'1J 

:::i:e:::.tnJ."', t:7.)I, x:::i:Hi.-1, J(Jt11V1', r1-r;;.. 1:,,tii.,1, xt.IV-1', i,:,,t.1V1', x'17 

Jl! 4 (3 I 16) t::7A -x:::itiv1, M~v-<, x'5'7, b.'lti!A, :t.irti'l7, =:;('5"':::i 

t::7A x-'1"7, 717A 'Tb.'l:t.i".J:t.i, ~X4, xtiv1, -x:::iti'-'1', :t.irti'l7, HHtiv1, 7-'>'1, 
IEI4C4/16) b'l;l1v1, ~7/:::J.,, Y/f-"1:t.i, .;:;(?f.:::i "71J1:t.J 

J(ICHL.-1, 71'7:><. x::::Jtil--1', b:..-tiv1, t::.5)',. :t.J7ti;,t5, xtiv1, ~7/::::J?, ://t-"1'1.J, 
~4 (5/ 25) x77:1, $(''>'::J 

Jl! 4 (6 / 9) 1mtiv-" ::J'E/:t.i~....::, 71;-;1,. t::7A x-'1"7, L>S..-tiv-<, 'Tb.'l:t.i".J:t.i.. "7ti'l7, xtiL-1 

1 



It!! . ..?. ()ij!~8) 

it~l (3/ 8) 

·~ 1 (4/ 12) 

f~ 1 (5 I 10) 

jfg1 (6/7) 

!A~£ ( o:i!Al:l:ll!;lltfil100"'.7 t.-Jt.-1 ~~ l!W.~ 1:i:cs 134. cs mo:ie~t(Bqtkg )) 

x5'5. ?aY1 

:::it::--n.A"'. t::5;.\. mrnlrf'. 711'" ':('/5. 'f:r::--:::J?. ?t:t'?:r. t::5'';1;.t.ti= 

x:::Jti!rf'. l~l(t.11.-1. t::5;.\. 711';.\. ?CJY1. l-7tf;.\. 777';JJtf;.\. t.ttf:;:;_ 

:::i'l:::m.A"'. 1:.-tii...1'. r1-t- :A t::5;.\. <:::itii..-1. mrn1--1. ="'· 'fr:.-:::i'?. t::5'';1.i't.f= 

ii!~ 2 (3/ 8) '<.:::Jt.!v1', 1:::::;;>1.. -x¥::;. t::"7-YM= 

ii!~ 2 (4/ 12) ::::i~:;:t.J.A"'. 1\1t11i..--r. 7i.>.':/1.JY1.J.. 71'7.i. t::.5;>1.. x¥5. 775".JJtf;>I.. m':/l1v1' 

ii!~ 2 (5/ 10) m~nv1. 7'17:1-. t::::;A 77"7''.JNj.. 

!Jjg2 (617) x:::mi..-1. 71-r::A. mrnV1'. 1:::.5;r,. il\':/.r.1. :,-0~7-

!l!•J3 (3127) 

!1!1]3 (4124) 

!l!O (5121 ) 

iliO (6118) 

................ 
I 

' ' flj 4 (3127) 

f1J4 (4124) 

i 't"~ll· ·°1~~7 f~ ~~8 (l'26) -
'"11;11- "\? I 

\ ' x75. 'f7::--:::i.,. t::5';J.i't.f=. 775-;JJtf:A ;ljtf:;:;_ " '": f /~ fl~ II (412J) 
', . ......... ..,,' 
-~ff J'1l1 ,. 1{ - t::5.:>l.1!1'?;rt'?. 7rrti:.-5. ;.,a.,.7. x'l'5. 'fr:--:::i.,, 1';.,:tilrf'. ?CJY1. r75·;JJtf7-

~~ ' .. ,, ..... ' , , ~~ 8 (5124) 
, , 

" ~ -~ ,, 
... -- --

~~8 (6124) 
1(1~:1.l 1.-1', 1:..-1'lrf, ;J\.,i)(? • .t..:..-:1.l 1.-1', tn-:l.l:..-5. ;J\O/:i:1', X'tH. !f?::.-:::i.,, ?75•:; Jij' :I-

itP (3129) 
:n:i::r.1. 'TJ..i.'/1JY1J 

lP (4120) 1:::5.>\. ="'· 7'75'';1 fif 'A .'fJ'::--:::ioj 

itP (5118 > 777''.J .t+f .)\. =-"' 

ifP (&'15) 1:::5.:A 

·~ 5 (3/ 29) 
x'Jf5 

!l!B (4120) t:5,..., 71J::r.1'. r/5".J .t+f ;1. 

!l!B (5118) t:5:A. 7177'. 1~:HV1'. ='°'· 'Ti.>.~1'Y1J, 17-if)l. 

~JS (6115) 
t'T1f :A 1::7.)1. 1'17 :A ;)\ytf j. 
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(3 ~~tt·ri1z~"~©ftA:1~1;::J:~)t~~ 

o H25~ 4F.I - 6F.I O);J!~JF.:~°M~ 

iiil!iU;-~-rt.J~~PJT20kniEP>.I @Jpffit!~~P>.1$ <>l 

·1i~~·Hi1?~.,L.x 134. 1 37©g~tf~ .i:i1fll :"Z'JvJl-t kg~) 
-l!~fii @Pl24'.!F 4J=I 1 E3 ~,l~~ ) : 1 0 0-"? vM kg 
.lj!pt2S:!F 4J=l 12 El - 6Fl26EI l<=t*ll~ 

1:@fi~ fit*:f~ n1J'M 

?D~1 670 4.4 

.AJ:=F 530 7.6 
x::Jtiv1 430 13.9 
1t1ttiv1 390 6.6 
::Ji::/:IJ.A r\. 305 57 

7177- 300 ND 
~D;(}(J~ 230 . 

t::;i'I- 166 5.3 

1~tiv1 122 ND 
1-7-tf j. 90 4.7 

'r b. >':IJ.YtJ 50 5.6 

=F7:t::J? 48 ND 
xY-r~ 40 ND 
x.lf':::i 34 4.2 

=r\. 23.2 7.1 
;j\r);f\'J 22.3 ND 

:IJ7ti~7 21.7 ND 

xtiv1 20.8 ND 
7:1JI1 19.2 

7 77'') j+f j. 18.S ND 
x''J'JJr"J 17.8 . 
~0?·7 15.9 ND 
xlf 1 15.S . 

;j\>'-lf j. 15.4 . 
b.>'tit..-1 14.9 ND 
l:::::;i'')j.1j_ 9.4 ND 

71/1 4.6 ND 
~-t:tH 4.2 -

/J"='t ?71 ~1".:f ND -

ti-If~ ND -

?if ");it ND -

.Y:/~1tJ ND . 
i1\~tiv1 ND -

&/f'::J ND . 
M'>1tiv1 ND -

V 1J1:1J ND -

;itg;;E~~ 
(!!¥f1Um> 

10(7) 

6(3) 
25(9) 
32(14) 
29(21) 
23(4) 
1(1) 

31(2) 
14(1) 

3 
6 
15 
4 
16 

4 

6 

14 

12 

1 

13 
1 
4 
1 
1 
9 
8 
4 
1 
2 
3 
1 
7 
2 
6 
1 
3 

so 

~40 

:30 
s 
•t< 
~20 
~ 
~ 
lillll 10 

0 

50 

~40 

:30 
•t< 
~20 
~ 

:10 

H24it 111!1.%.Q.ll H24!1i 22!1*11.! H24it ~=M H24!1i 42!1*11.! H25!F 4.Fl H25!!'5F.I H25E~fl 

~fl' ~a ())!~HI~ B 

H24iii 111!1¥!1.ll H24.1U!1¥l!JI H24.11\ l'!l'F~ H24iii4'!i'f~ HZ~ 4F.I H25!f5F.I H25~F.I 

~1HQO)f*Qj 8 
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t!:I 
O(l 

.""-

"tr 
(9. 

t!l 
~~ 
ml .... ... 
~ 

100000 ~--------------~ 

10000 

• 
1000 • • • :. • 

100 
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1 
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~~El 

100000 ----------------~ 

10000 e ?ii~ 1 F 2 O 
knii1119 

10 

1 

•••• 

H23.3.11 H23.9.27 H24.4.14 H24.10.31 H25.5.19 

~~El 

100000 

10000 

10 

1 

·~~1F20 
kmi!l!I~ 

·~~ 1F 20 
kmi!lf'9 

• • 

• 

• 

H23.3.11 H23.9.27 H24.4.14 H24.10.31 H25.5.19 

,-., 
,-., 

100000 

10000 

t!:I 1000 
Ji 
0-
ia. 
~ 
Ill 
~~ 
iR 
~ 

100 

10 

1 

•~iii~ 1F 20 
km~$'~ 

e~iii~ 1 F20 
kml!lr-*J 

~~B 

• . ~.~. .. 
• • •• • ;·· . \}.:~-l: ···::Jt ·: . . :~~,~· i "'Jl!!•il .. -.-~:a, .~;Y! 
.~ ·-" • • • ..,., C'll' • •••• ••I! ~ #. 4~ ••• . . .. .. ........ ,._ ... .. .. . . . . .. . .... 

.. •.• • • ···~ ~· •T .. . ~ . . ... . . ~ . 
H233.11 H23.9.27 H24.4.14 H24.10.31 H25.5.19 

0~E3 
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H25.7.24nl.~ 

tm~IE3 tm~l±;!JiJT tiUi~~U'j c sam:.&fc!i©~1u~ es;~m ( B Q / k g ~ ~)) 
Ill]! ) ~.~Ji1ilHl~Pfi ) Cs-134 Cs-137 c s %it 

H24. 10. 10 A 4 '(77:::1<A 5 900 9 600 15 soc 
H24. 12.20 AC 29 b.7'./1 <A 94 000 160 000 254 000 
H25. 1. 18 AB.CD 42 b.-;;1'./1 ( B) 51 000 90 000 141 ooc 
H25. 1.30 AB.CD 28 b.-;;1'./1 ( B) 75 000 130 000 205 ooc 
H25.2. 15 A A" RID 21 /_, '=J 'l .-( ' A ~ ' 97,000 180, 000 277, ooc 
H25.2.21 E" 6 J1-{+-J.. r E"I 260,000 480, 000 740 ocx 
HZS.2.27 ABCD 14 71-Tj.(B 36 000 67 000 103 ooc 
H25. 3. 13 ABCD 41 b.?'./1(D 53 000 98 000 151 ooc 
H25.3.26 "B ::, D 33 b,7'.)-f ( D 69 000 130 000 199 ooc 
H25.4. 10 "B ::, D 50 b,7'.)-f ~ D 59 000 110 000 169 ooc 
H25.4.24 "B.:.D 59 b.?'./1 ~ D 59.000 110 000 169 ooc 
H25.5.9 "B.C.D 36 b.?'./1 ~ D 30.000 59 000 89 ooc 
H25.5.22 A B.C. D 33 b.7'./1 ~ D 55, 000 110. 000 165. ooc 
H25.6.6 A B.C. D 33 b.7'./1 D > 72, 000 140,000 212. ooc 
HZS.6.28 ABC. D 26 b.?'./1(A 61 000 120 000 181 ooc 
H25. 7.4 ABC. D 26 I ;J!IJJE 1i'U!l:i:t' ~ H25. 7. 18 ABCD 15 I 

........ 
1ilHIE3 1ilHl±~Ji.ff fifi~~1lill~Hsi c sl!ra'.m~©~il:N Csi•l!l < B a I k E: ~ ~) ) 

Ill]!) ®~!HilHli~Jiff) Cs-134 Cs-137 c s %it 
H25.3.8 c 4 ~ Dj.}(JI,..( C) 24 000 43 000 67 ooc 
H25.3. 13 AB, D 5 71-Tj.(D) 27,000 51, 000 78, ooc 
H25.3. 15 B ~~ 30 I ~;l;ft©t;;:.lfJ;i~:;E.lll~UVJ.l- I 

H25.3. 16 G 2 ~.::J;ljl,.-1(G) 11 000 21 000 32 ooc 
HZS.3.22 ABD 13 b.?'./1(D) 25 000 46 000 71 ooc 
H25.3.26 CG 13 ~ Dj./\JL..C G ) 49 000 92 000 141 ooc 
H25.3.28 ABD 57 b,7'.)-f ( B) 150 000 280 000 430 ooc 
H25.4.2 C. G 2 ~Dj./\JI,..( C) 480 870 1 35( 
H25.4. 10 AB. D 21 71-Tj.(A) 56.000 110 000 166 ooc 
H25.4. 16 C. G 17 ~.::Jtiv1 < c) 1. 500 2. 900 4, 40C 
H25.4.23 AB. D 27 ~ D j. J\Jlt ( D ) 28,000 54, 000 82, ooc 
H25.5. 1 C.G 39 b.?'./1(G) 60,000 120 000 180 ooc 
H25.5.8 ABD 30 :;IJ-t;t::j ( B ) 29.000 55 000 84 ooc 
H25.5. 14 G 38 71-Tj.<G) 43 000 84 000 127 ooc 
H25.S.21 ABD 22 /y'T J ::Ji-JCJH B ) 93 000 180 000 273 ooc 
H25.5.28 CG 19 b.-;;1'./1(G) 64 000 130 000 194 ooc 
H25.6.6 AB. D 16 ~Dj./\JL-< A) 39 000 77 000 116 ooc 
H25.6. 12 C.G 13 ~ Dj.J\Jlt < G) 28,000 57, 000 85, ooc 
H25.6. 18 AB, D 16 b.7'./1(8) 27, 000 54, 000 81, ooc 
H25.6.27 CG 9 ~Dj./\JI,..( G) 38 000 77 000 115 ooc 
H25. 7.3 ABD 16 I 

~ H25. 7. 12 CG 12 I ;J!~JE .'f~~i:ti 

H25. 7. 19 ABD 27 I 
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1iUIB 1ilnl~pJj t11Hi ~.J.U& C s2Mftfc'i©~it:f4 
Csi?RM ( B q I k g ( ~ ) ) 

(jlli ) Cs-134 Cs-137 C s~lt 
H25.2. 12 F 154 717:;1- 86 000 160 000 246 ooc 
H25. 2. 13 F 47 b.?'.J-1 55 000 99 000 154 000 
H25.2. 15 F 17 717:;1- 50 000 90 000 140 ooc 
H25.2. 16 F 8 ;;_, D:;l-/(J(,. 30 000 55 000 85 ooc 
H25. 2. 17 F 6 717:;1- 180 000 330 000 510 ocx 
H25.2. 19 F 2 -x:t7- 430 830 1 26( 
H25.2.20 F 5 b.7'.J1 53 000 95 000 148 ooc 
H25. 2. 21 F 3 y D:;l-/\Jt.. 57 000 100 000 157 ooc 
H25.2.22 F 44 YD:;/-HJL- 43 000 79 000 122 ooc 
H25.2.25 F 11 'J D'.J1 33 000 60 000 93 ooc 
H25.2.26 F 7 b.7'.J-1 19 000 34 000 53 ooc 
H25.2.28 F 3 y Dj.J\JL- 13 000 24 000 37 ooc 
H25. 3. 1 F 5 YD:;/-HJL- 29 000 54 000 83 ooc 
H25.3.4 F 14 7'17.;I. 100 000 190 000 290 ooc 
H25.3.5 F 7 y Dj.J\JL- 17 000 31 000 48 ooc 
H25.3.6 F 23 YD:;/-HJL- 45 000 82 000 127 00( 
H25.3.7 F 18 yD:;l-J(JL- 43 000 79 000 122 ooc 
H25.3.8 F 12 7'17.;I. 150 000 280 000 430 ooc 
H25.3.9 F 8 y D:;l-J\Jlt 25 000 46 000 71 ooc 
H25.3. 12 F 18 yD:;l-J(JL- 76 000 140 000 216 ooc 
H25.3. 15 F 10 ;;_, D.;l.HJI.- 17 000 32 000 49 ooc 
H25.3. 16 F 4 b.7'.J1 61 000 110 000 171 ooc 
H25.3.22 F 21 YD:;/-HJL- 43 000 79 000 122 ooc 
H25.3.23 F 8 YD:;/-HJL- 38 000 71 000 109 ooc 
H25.3.25 F 6 J'\l\tJ v-1 60 000 110 000 170 ooc 
H25.3.26 F 14 YD:;/-HJL- 41 000 78 000 119 ooc 
H25.3.27 F 12 yD:;l-J(JL- 39 000 75 000 114 ooc 
H25.4.9 F 3 ;;_,0:;1-HJ!t 13 000 25 000 38 ooc 

H25. 4. 11 F 9 y Dj.J\Jlt 31 000 59 000 90 ooc 
H25.4. 16 F 20 b.?'.J1 24 000 46 000 70 00( 
H25.4. 17 F 1 -" f'..( 86 8~ 
H25.4.29 F 3 b.7'.J1 880 1 500 2 38( 
H25.5.9 F 21 717:;1- 24 000 47 000 71 00( 
H25.5. 10 F 13 1Ji;t :t 33 000 64 000 97 ooc 
H25.5. 16 F 60 b.7'.J-1 52 000 100 000 152 ooc 
H25.5. 18 F 41 717:;1- 45 000 88 000 133 ooc 
H25.5.20 F 93 YD:;/-HJL- 110 000 210 000 320 ooc 
H25.5.25 F 61 ;;_, D.;l.HJI.- so 000 99 000 149 ooc 
H25.5.29 F 56 "7'T) ::J:;/-J\JL- 65 000 130 000 195 ooc 
H25. 5. 31 F 14 "7'T J :::J:;/-HJL- 55 000 110 000 165 ooc 
H25.6. 7 F 27 YD:;/-HJL- 28 000 56 000 84 ooc 

H25. 6. 13 F 21 x::JtJv-1 7 300 15 000 22 30( 
H25.6. 18 F 28 y Dj.J\Jlt 22 000 44 000 66 ooc 
H25.6.20 F 41 yD:;l-J(JL- 45 000 90 000 135 ooc 
H25. 6. 21 F 15 ;;_,0:;1-HJ!t 28 000 56 000 84 ooc 
H25.6.24 F 32 y Dj.J\Jlt 23 000 46 000 69 ooc 
H25.6.25 F 11 717:;1- 9 600 19 000 28 60( 
H25.6.26 F 7 yD:;l-J(JL- 20 000 41 000 61 ooc 
H25. 7. 1 F 22 -H25. 7.6 F 65 -
H25. 7.7 F 23 -H25. 7.9 F 6 

J•JJ:E ·m~i::i=i -H25. 7. 10 F 7 -
H25. 7. 11 F 17 -
H25. 7. 17 F 15 -H25. 7.22 F 28 

1~~ 2,190 
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Introduction 

We want to present our heartfelt apologies once again for the tremendous distress, torment, and hardship 

that the Fukushima Nuclear Accident still inflicts upon the residents of communities surrounding the power 

station and on society at large. We will continue gathering our workforce to maintain the stable state of 

Fukushima Daiichi Nuclear Power Station. and to undertake the processes of damage compensation, 

cleanup and recovery so that citizens including evacuated ones are able to return home and live with peace. 

On March 29, 2013 1
, TEPCO made public its report "Fukushima Nuclear Accident Summary and 

Nuclear Safety Reform Plan" ("Report"). The report summarized that the proximate cause of the accident 

was total loss of power including batteries, which had been extremely fatal and paralyzed most of safety 

systems, and that inadequacies in both soft skill and hardware for severe accident laid behind the cause. 

Accordingly, the cause of the accident cannot be simply swept aside as a natural disaster, being that it 

would have been difficult to anticipate an enormous tsunami. Rather. we believe it necessary to sincerely 

acknowledge the finding that TEPCO was unable to avoid an accident that should have been avoided 

through advance preparations making every use of the human intellect. Based on these reflections, TEPCO 

is ridding itself of its overconfidence and arrogance about the safety measures it previously had in place, 

and is working to clarify the problems that existed within the company's organization and continuing to 

fundamentally reform how it approaches safety. 

TEPCO is working to implement the plan promptly and appropriately and to compile the progress made 

and issues need to be addressed in reports to be released quarterly. In this document, we published the 

status of progress on the Nuclear Safety Reform Plan and reported on whether the reform is progressing or 

not. Also, we reviewed the plan in light of the accidents and problems that had arisen during the period in 

question2
• 

Hereinafter, dates displayed without a year are understood as this year 2013. 
2 Principally. the I si quai1er (April-June) of FY2013, but including also some of the periods before and 
after the I si quarter. 
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I. Progress on Nuclear Safety Reform Plan (Facility Reform) 

1.1. Fukushima Daiichi Nuclear Power Station 

High risks in facilities of Fukushima Daiichi leading to environmental radioactive material release are 

identified as follows. 

• Risks associated with failure to inject cooling water into reactor (Units 1-3) 

• Risks associated with failure to inject nitrogen gas into PCV, etc. (Units 1-3) 

• Risks associated with failure to cool spent fuel pool water (Units 1-4, and common-use pool) 

• Risks associated with leakage of contaminated water 

• Risks associated with power outages 

Particularly the risks of power outage and contaminated water leakage are currently attracting public 

attention due to the power outage caused by mouse on March I 8, and the leakage from the underground 

water storage on April 5. Immediate troubleshooting task force headed by the president for reliability 

improvement of Fukushima Daiichi facilities was established on /\p1il 7 in response to these troubles. We 

have been clarifying the risks in facilities and management leading to the following problems through 

in-depth site survey, planning and implementing countermeasures, and will keep working deliberately on 

improvement with priority-base. 

Loss of fuel cooling 

Additional environmental release of radioactive material 

1-iire 

High-priority system blackout 

Example of site survey: An opening for incoming cable lines as shown in the right picture was 

found as a result of transformer internal inspection. The opening was closed. 
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Some of countermeasures for risks of troubles triggered by external events like eaithquakes and tsunamis 

are similar to the ones mentioned above. We take actions serially including prevention for pool-stored fuel 

defect and radioactive material proliferation depending on plant status. The most effective solutions for the 

risks are removal of spent fuel and fuel debris, and are being tackled in manners as follows: 

Moving up schedule for spent fuel removal from Unit 4: one month for beginning and one 

year for ending (Starling in November 2013 and completing by December 2014) 

• Moving up schedule for fuel debris removal from each unit by a maximum of 18 months 

through specification of engineering schedules, holding points, and target dates of 

constituting projects 

(I) Risks associated with failure to inject 

coolin1r water into reactor e 

Currently, reactors of Units I. 2 and 3 

are stably maintained in a slate of cold 

shutdown (approx. 20 to 45°C). The 

injection of cooling water into the reactors 

is comprised of a system capable of 

injecting water from multiple water sources 

and multiple cooling water injection pumps. 

Also, the power sources for these pumps are 

secured with power supplied from multiple 

power supply systems, and, moreover, fire 

vehicles have been deployed (3 units for 

injecting waler, and several others held for 

firefighting) and other measures taken. 

Accordingly, even if the function of all 

pumps for injecting cooling water into 

reactors were lost simultaneously, it would 

be possible to resume the injection of 

cooling water into the reactors within three 

hours by laying cooling water injection 

lines using fire engines running hoses from 

the filtered water tanks. 

Rcac101· 

Normal 

~·--\~--------! 
'\_j 

th• :. .. ·pm:1h! uni1) 

CST tl'at'li.•1' (;0o1ing 
water inje...:tinn pump 

<2 unitsi ) 

•lo o:c.·rMnn~· uni11 
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I \ 

Tr~atet.I water -
!st backup 

Treated water -~ .----.; ..... ---------1 ·, __ ./ _,_ __ ._ 
i 1:0111111n11 ttM~ ;unou,j.: 1111ih.; 

Rl·<}.;;Cor t:m•lmg \11.:atcr Treated water buffer tank ---
injection p11mp Raw 

ccmcrgcn(·y: :l unit:-.> under!!ro 
frcgular use: 3 units) I \•later 

__ und l<~i1k 

2nd & 3rd backups 

(r~supplyl Fillcrcd wa1cr rnnk 

··;~:~ ,UFl 
1---~---,: .__ ,__________J __l 

\.._ _ _../ (i.·l•ltlmon u.;._• m1l~•11!.•. uuil.; 1 

Rc~lctor l'onJini! v.·atc1· .. 
injccl ion pump (;n 'kk of 

mak.:-up "'alcr tank t.1 umcs) 

Mak~-up water lank 

~.~ .. :··! •...... __ _ 

; ;-
·~·-- t. 

Fire engine 

Fire engine 5th backup 

6th backup 

Furthermore, even if the injection of waler into Units 1-3 shut down simullaneously for a period of 12 

hours due to some sort of accident, the effective dose at the site boundary has heen assessed at 6.3x I ffsmSv, 

with the result that no significant risk of radiation exposure would be posed to the public the surrounding 
1 

area.· 

1/15,000 of the annual exposure dose limit for the general public of I mSv 
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(2) Risks associated with failure to inject nitrogen gas 

To prevent the concentration of hydrogen gas from rising and reaching the flammability limit (4% ), 

nitrogen gas is injected into the PCV and reactor pressure vessels. Three nitrogen gas generators (one 

regular use, two backups) have been installed. along with one emergency nitrogen gas generator driven by a 

diesel engine generator placed on high ground. This equipment setup makes it possible to respond even in 

the event of an unexpected breakdown. 

Even if the supply of nitrogen be hailed due to an equipment failure or other reason. there is a minimum 

margin of time of approximately I 00 hours before the hydrogen reaches the flammability limit 

concentration of 4%. and the nitrogen supply can be restored before that point. 

(3) Risks associated with failure to cool spent fuel pool 

Cooling of spent fuel pools continues through a multiplexed configuration comprising primary and 

secondary pumps. If pool cooling shuts down, it has been assessed that based on the pool temperature of 

approximately 30'C and the heat (approx. 0.56MW) generated from spent fuel as of June 14 at Unit 4, 

which has the most severe conditions. it would lake: 

• Time until the limit value (65°C) set in safety regulations is reached: approx. 4.2 days 

• Time until temperature of spent fuel pool water reaches l00°C: approx. 8.5 days 

·Time until pool water level falls to approximately 2 meters from top of the spent fuel4
: approx. 

36 days 

During this time, it is possible to either restore the cooling system or restart the injection of cooling water 

using either fire trucks or concrete pumping vehicles deployed at the power station. 

(4) Risks associated with leakage of contaminated water 

The following three measures have been adopted for handling contaminated water, which continues to 

increase due to groundwater inflow. 

(I) Measures to control groundwater inflow 

To prevent groundwater which flows from the west to the east side of the power station from 

infiltrating the reactor buildings and becoming contaminated, the groundwater is being 

drawn up at a location upstream from the buildings (groundwater bypass). In addition. the 

inflow of groundwater into the buildings is controlled by restoring the sub-drain equipment5 

in the surrounding area, lowering the groundwater level around the buildings, and culling off 

external wall penetrations on buildings. 

In preparation for a case where these measures cannot be carried out or do not function as 

planned, work on concept designs for impermeable walls on the landward side using the 

4 A decline in the pool water level raises the spatial radiation dose on the 5th floor of the reactor building 
where the spent fuel pool is installed, the level is set at which people involved in restoration are no 
longer able to easily approach the area. 

~ Well dug in the area around huilding for drawing up groundwater. 
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frozen ground method are being advanced, and the status of the resolution of technical issues 

will be verified by December of this year. 

(2) Improvement in decontamination performance of water treatment facilities 

Test operations are currently underway lo ascertain the current performance of multi-nuclide 

removal system for decontaminating radioactive material in contaminated water. Results of 

the test samples taken in April show that all 62 of the nuclides the systems targets were 

brought below the concentration limit set by law. The equipment has demonstrated the 

anticipated effect (announced May 30). 

After test operation is completed. the multi-nuclide removal system will reliably operate to 

reduce the radioactivity concentrntion of contaminated water and lower the risk should an 

unexpected leak occur. 

(3) Augmenting tanks for managing contaminated water 

It is necessary to secure sufficient tank capacity to permit storage of the increasing amount 

of contaminated water. Storage capacity will steadily be increased lo approximately 440,000 

m3 during first half of the current fiscal year, approximately 700,000 m3 by the middle of 

fY2015, and approximately 800,000 m3 during fY2016. TEPCO will continue to ascertain 

the progress of these measures and prepare to fmther expand capacity as necessary. 

To secure lank storage volume. repairs will also be made to the flange connectors on 

existing tanks and renovations made to welded tanks will be reviewed. In addition, 

assessments will also be conducted into the feasibility of measures (such as increasing tank 

size, etc.) in the event that conventional tanks are not compatible. 

In addition, with regard to the treatment of contaminated water, the central government established the 

Committee on Contaminated Water Treatment Countermeasures in April of this year. The Committee is 

conducting a comprehensive evaluation of previous countermeasures and studying measures for 

fundamentally resolving the problems of treating contaminated water as well as courses of action for 

responding to recent accidents involving contaminated water leaks. TEPCO is actively taking pmt as a 

member of the committee and discussing challenges toward realizing drastic measures. 

Based on the findings of the committee on contaminated water treatment countermeasures, TEPCO will 

address contaminated water countermeasures with a sense of exigency and urgency, and will strive even 

more than we have been doing so that we carefully manage the project by appropriately assigning 

personnel and clarifying responsibility for effectuating the decommissioning of Fukushima Daiichi NPS at 

the earliest date possible. 

(5) Risks associated with power outages (improved reliability of power source systems) 

On March 18, there was a partial interruption in the power source equipment at Fukushima Daiichi 

Nuclear Power Station, and the spent fuel pool cooling system shut down at Units I. 3, and 4. Consequently. 

we have implemented measures including the multiplexing of high-voltage power circuits, multiplexing of 

low voltage power sources, multiplexing and diversification of load systems and the multiplexing of remote 
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monitoring systems for the electric equipment connected to crucial equipment (reactor cooling water 

injection. spent fuel pool cooling, common pool cooling. nitrogen injection and other such key systems). 

With the completion on May 15 of the multiplexing of the power supplies for spent fuel pool cooling 

systems at Units I, 3 and 4. work on nearly all of the measures has been completed at present. The 

multiplexing of the power source for the original on-site equipment used for cooling the spent fuel common 

pool is proceeding with a target date of mid-July for completion. 

1.2. Fukushima Daini Nuclear Power Station 

In accordance with the Restoration Plan drafted based on the Nuclear Operator Disaster Prevention 

Business Plan, restoration of facilities related to maintaining the cold shutdown at the plant has proceeded. 

As of May 30, work was completed on restoring the original on-site equipment to operation in place of the 

temporarily installed equipment with respect to systems involved in maintaining the cold shutdown at all 

four reactors Units l thru 4 (completion of the "post-nuclear disaster incident measures" in accordance with 

the Act on Special Measures Concerning Nuclear Emergency Preparedness). We will also strive to maintain 

stable cooling of the reactors and spent fuel pools. 

1.3. Kashiwazaki-Kariwa Nuclear Power Station 

As protection against tsunami, work has proceeded on various measures including the erecting flood 

embankments, flood barriers, and switchyard flood baffiers, as well as making reactor buildings and other 

structures water light and preventing the inundation of heat exchanger buildings. 

Flood embankment (reference: 15m tsunami): completed in June 

Flood barrier: completed in March 

Switchyard flood barrier: completed in March 

Water tightening of reactor building, etc.: Units l. 5-7 completed in May: Units 2-4 under design 
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I -15111 abov~ ~ca kvd) 

Designed to resist wave force of 15m tsunami 

<3x hydrostatic pressure) and standard 

earthquake grnund motion Ss 

s~a 
Pile depth 

Approx. 20-50m -
(-15m above sea level) 

Flood embankment along Units 1-4 
The following have been implemented lo ensure 

function for cooling reactors: 

(!)Securing power sources 

Deployment of air-cooled gas turbine power 

generating vehicles 

• Deployment of emergency high-voltage power 

distribution panels 

• Deployment of power supply trucks Etc. 

(2)Securing cooling water function 

• Installation of fresh water reservoirs (water sources) 

• Deployment of fire engines Etc. 

Traininl! usin" cmcrnencv 
- e. - "' 

power-supply vehicle 

In addition, the following have been implemented to ensure heat removal function: 

• Alternate submersible pumps 

• Deployment of alternate heat exchanging systems Etc. 

1 • . 

Furthermore, foundation work is proceeding on filtered venting systems at Units l, 5-7 (Units 2-4 are 

under review). The foundation of this filtered venting system is upheld by the suppo11ing bedrock, just as 

with the reactor building, and is designed so that function will not be Jost due to differential settlement 

between the reactor building and foundation of this system. Also, this system and the reactor building will 

be connected by means of expansion joints. and is designed so that function will not be lost due to 

displacement during an earthquake. 
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The filtered venting system is able to remove over 99.9% of particulate radioactive material, and the 

following results have been obtained when an assessment was condm.:ted of the exposure level to the 

surrounding public when venting the containment vessel. 

(I) Containment vessel venting to prevent core damage 

From the results of an assessment of the dose on the public in the sunounding area from exposure lo 

noble gases and iodine following venting of the containment vessel prior to core damage. it was 

verified that the dose at the site boundary was approximately 0.042mSv, which is below 5mSv as 

generally indicated in inspection guides of nuclear regulatory authorities. 

(2) Containment vessel venting to prevent containment vessel damage after core damage 

From the results of an assessment of the quantity of cesium-137 released from the standpoint of 

contamination of the environment due to radioactive material accompanying containment vessel 

venting after core damage, it was verified that the quantity of cesium-137 released was approximately 

0.0025TBq0 (TBq (terabecquerd) =1012Bq), which is below the lOOTBq as indicated in inspection 

guides of nuclear regulatory authorities. 

<' The quantity of cesium-137 released in the Fukushima Nuclear Accident (total for Units 1-3) was 
approximately I ().()00TBq (TEPCO assessment), and the quantity of cesium-137 released in the accident 
at the Chernobyl Nuclear Power Station was approximately 85,000TBq. 
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2. Progress on Nuclear Safety Reform Plan (Management Reform) 

Turning to progress on the Nuclear Safety Reform Plan (management), this report will describe two 

points. ''items implemented'' and "future plans" for each of the six measures to severe the so-called 

"negative spiral" which furthered the stmctural issues that nuclear power departments have faced. 

Severing the negative spiral of insufficient arcident preparation 
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Inadequate preparation 
for accidents 

2.1 Countermeasure I: Reform of Top Management 

--_,-.-__ ;-

<Items implemented> 

7 

);;.> Training was conducted for c01vornte officers and 

prospective officers for the purpose of raising safety 

awareness of topics such as nuclear power station 

safety design, nuclear disaster prevention, as well as 

the development and lessons learned from the 

Fukushima Nuclear Accident (May 18 and 25). 

Nuclear power leaders 7 have been visiting 

companies in other industries working to improve 

safely awareness lo exchange views (May 13). Training for corporate officers (May 25) 

Executives and corporate offices responsible for nuclear power, power station directors and construction 
directors. Head Office nuclear power-related general managers and anyone equal to or above these 
ranks. 
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). As part of the effort to foster a safety culture, multifaceted discussions were held throughout the 

nuclear power departmenls on the subjecl of reports. Also, queslionnaire surveys were conducted of 

the nuclear power departments (April 12-May 13), and the extent to which a safety culture is being 

crealed and penetrating lhe organizalion is currently being assessed. 

<f'ulure plans> 

). In October, training will be held for corporate officers on safety culture, risk communication and 

other lopics. 

). For nuclear power leaders, training will be conducted that simulates a main control room during an 

accidenl and power plant walk-downs will be held (July-August). Also, "360-degree" assessmenls 

of behavioral indicators will be conducted in July. 

);;.> Initiatives on understanding how to fosler safety culture in all workplaces will be conlinued, and 

discussions and self-assessments at each staff level and in each organizational unit will be 

conducted on a quarlerly cycle. In parlicular, assessmenl methods will be reviewed and assessments 

(self-assessments) of the safety culture of individual organizations are scheduled to be conducted in 

July based on the results of questionnaires and discussions on safely culture in lhe first quarter. 

). Specific issues pertaining to fostering a safety culture and its dissemination will take into account 

the views of lhe Nuclear Reform Monitoring Committee, Nuclear Safely Oversighl Office and other 

third-party perspectives, and be reported next time. 

Training for corporate officers (May 25) 

Activities to foster safety culture 
Discussion among rukushima Daiichi Nuclear Power 

Station managers (April 26) 

1 1 

Activities to foster safety culture 
Discussion among nuclear power leaders 

(March 30) 

Activities to foster safety culture 
Discussion among nuclear power department 

managers at Head Office (April l l) 



2.2 Countermeasure 2: Oversight and Suppo1t for Top Management 

<Items implemented> 

);;.> The Nuclear Safety Oversight Offi<.:e was 

established on May 15 as an internal 

regulatory organization, and Dr. John Crofts 

from the UK assumed the position of 

general manager of the offi<.:e. The Office 

supervised training for corporate officers, 

visited Fukushima Daiichi, Fukushima 

Daini, and Kashiwazaki-Kariwa NPS and 

interviewed the station managers, deputy 

station managers, and chief reactor • •. : ~;-

engineers. The office assessed their safely 

awareness and gave them advices. 

Nuclear Safety Oversight Office General manager, Dr. John 

Crofts (right) 

Deputy General Manager, Masuda on left (former 

Fukushima Daini Nuclear Power Station Director). 

Discussions with General Manager Crofts 

);;.> At the Kashiwazaki-Kariwa Nuclear Power Station, the chief reactor engineer conducted nuclear 

safety training (nine sessions beginning in January with approximately 530 attendees (45% of 

power station personnel) (the training will be expanded lalernlly to Fukushima Daiichi and Daini 

Nuclear Power Stations) 

<Future plans> 

);;.> The Nuclear Safety Oversight Office will continue lo monitor and advise management and nuclear 

power departments from the perspective of a third-pa1ty 

);;.> At the Fukushima Daiichi NPS where decommissioning is being implemented which has no 

parallel anywhere in the world. the Nuclear Safety Oversight Office will strengthen monitoring and 

assistance for the stable management of facilities and approaches lo improving safety because the 

state of the facilities and the environment differ from ordinary nuclear power stations. 
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). 360-degree assessments (once annually) will be conducted in October in order to evaluate how the 

thinking and behavior of middle management have changed as a result of a<.:tivilies to foster a safety 

culture 

2.3 Countermeasure 3: Strengthening Ability to Improve Defense in Depth 

<Items implemented> 

x 

). Preparations were made for a "Safety Improvement Competition," the objective of which is to 

propose very cost-effective safety measures and improve the technological capabilities for 

implementing such based a review of safety measures from multilateral perspectives. Solicitation of 

proposals for the first such competition began in June (for approximately three months). Aside from 

the competition, reviews are also underway on "installing an interlock system to stop pumps on 

ordinary systems in the event a tsunami (backwash) strikes'· and on ''adding depressurization means 

other than the main steam safety valves". 

);;.> TEPCO reevaluated its screening process for selecting necessary safety information pertaining to 

operation experience (OE) data from Japan and overseas. We applied the process to approximately 

330 items over a period from last December lo June of this year, and selected approximately 20 for 

more detailed examination. Aside from the OE data, we surveyed and analyzed the ways in which 

regulatory authorities in Europe and America deduce lessons to be learned and adopt measures 

pertaining to the improvement of safety, and we began to study whether there was a need to provide 

feedback internally. 

). Regarding external hazards for which systematic analysis has thus far been insufficient (natural 

phenomena. external artificial events), another reassessment was conducted from the perspective of 

preparing for cliff edge effects 8 on the safety functions of nuclear power facilities, and 

approximately 30 events, including meteorites, tornadoes, vokanoes, aircraft terrorism, forest fires 

and typhoons, were selected from among approximately 200 external hazards, and the analysis 

commenced. 

). To provide for improvements in the periodic safety assessment process, systematic review methods 

were formulated and analysis of individual process issues was implemented. Along with 

commencing a review on "OE information-related activities" beforehand, a plan for improving 

issues is to be formulated by September. 

). In improving operations which have become bogged down in a dispropo11ionate emphasis on 

evidence", manuals, which form the basis for executing the work. are being reworked, but delays 

have arisen due to changes in the degree of priority given to operations. The plan for reworking 

manuals and other procedures that should be prioritized will be reassessed in June and 

implemented. 

The widespread loss of safety functions due to a common factor that occurs all at once when a load 
greater than a certain magnitude is added such as a tsunami that significantly exceeds design 
assumptions. 

9 An overemphasis on securing evidence from the results of operations implemented 

13 



). In the personnel rotations in July, employees were transferred among the departments with the 

objectives of "gaining awareness of operational improvements" and "acquiring an outside 

perspective" (nuclear power to other departments: 11 employees; other departments to nuclear 

power departments: 16). As of July I. approximately 260 personnel from nuclear power 

departments were posted in other depmtments. 

<Future plans> 

);;.> Proposals for the safety improvement competition are being solicited and the judging will take 

place by October to determine the superior proposals 

);;.> In the perfonnance assessments, policies on drafting operating plans for the cunent fiscal year will 

include conducting assessments related to nuclear safety. which will be reflected in each employee's 

operating plan. The results will be checked al the time each individual's performance is evaluated. 

:;. Using the example of the introduction of information technology into the maintenance operation 

process. analyses will be conducted to identify issues to be addressed such as the weakness of the 

ability to resolve cross-organizational issues and poor project management, and countermeasures 

will be formulated and implemented by September. 

). Verification will be conducted to determine whether or not a balance is being struck between the 

extent of the resources invested and results achieved through various initiatives such as the 

reworking of manuals based on awareness of solving the issue of whether improvements to 

operational quality are too few in comparison to the volume of rules and evidence (overemphasis 

on evidence), that is to say to the sense of how great the operational burden is 

2.4 Countermeasure 4: Enhancement of Risk Communication 

<Items implemented> 

). The Social Communication Office was established on April I 0, and since April I 0, risk 

communicators have been appointed and sl<1tioned at posts (as of July l: 31 risk communicators). 

:;. The Social Communication Office collects mainly information on risks as concerns the nuclear 

power departments and has begun to make proposals on coping strategies to management and the 

nuclear power departments. In addition. the nuclear power departments have likewise started to 

provide the Social Communication Office with a variety of information. 

). Risk Communicators have started communicating about risk with various stakeholders. Reviews 

have also been commenced on specific communications activities during emergencies by the Social 

Communication Office and nuclear power depa1tments. 

);;.> Cases have arisen where sufficient communication has not been achieved, such as the response to 

the power outage accident due to mice which occurred at the Fukushima Daiichi NPS, and the work 

process of collecting and organizing information at the lime of the accident or problem has been 

clarified. 
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Dialogue with local residents (May 28) Reviewing risk communicator assignments 

roles during an emergency 

<Future plans> 

);;.> General Manager of the Social Communication Office is to be recruited from external professionals 

(President Hirose is currently acting for the post) 

);;.> Improvement plan for Risk Communicators' communications ability such as simulation training for 

stakeholder communication will be developed. The training partially started in June. 

);;.> Public briefing on progress of the Nuclear Safety Reform Plan and other risk communication 

enforcement activities such as briefing paper quality improvement will serially start in July 

2.5 Countermeasure 5: Reform of Emergency Response Team in Station and Head Office 

<Items implemented> 

:;. Development of a structure based on the Incident Command System (ICS)10 began in January of 

this year on an emergency response organization al the Kashiwazaki-Kariwa NPS. and the 

organization has been administered in keeping generally with the ICS approach since March, while 

training has repeatedly been conducted (total of 9 comprehensive training sessions and 400 

small-scale training sessions by the end of June) 

);;.> With the ICS structure, the emergency response organization is able to operate dispassionately and 

in an orderly manner. and a system of supervisory control has been established. Also, the Head 

Office has committed itself thoroughly to a support function, and ii has reduced its dealings with 

power stations to allow the power station to concentrate on the disaster response. Thus. the effect 

by applying for ICS was confirmed. 

:;. Through repeated training, response capabilities have been improved to a level where the 

significance and effectiveness of ICS can be actually sensed. 

10 Incident Command System (system for issuing field command during a disaster and has been adopted as the 
standard in the U.S. and elsewhere) 
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Training at Kashiwazaki-Kariwa Nuclear Power Training for the Emergency Response Office at 

Station (March 8) the Head Office (May 22) 

<Future plans> 

};> ICS will be adopted for lhe emergency response organi1.alions al Fukushima Daiichi NPS and 

Fukushima Daini NPS, with training targeted to begin in August 

};> Based on past training results, there is room for devising ways to make the sharing or inf'ormalion 

among internal organization as well as governmental institutions, off-site centers and other entities 

outside the power station more expeditious, accurate and easier to understand, and the effects or the 

means devised are scheduled to be confirmed in the next comprehensive training to be conducted in 

September. Also, lhe framework for information sharing will be made more efficient (improving lhe 

usability of tools, reviewing operation rules). 

};> Based on the decision lhat "lhere is no end to training," work will be unde11aken to maintain and 

improve the capability to respond during an emergency through a variety of training exercises, and 

items for improvement will repeatedly be deduced, rellected in the next training and the resulls of 

those improvements confirmed. 

};> Effective use will be made of JCS training programs systemati1.ed in lhe U.S., and the contenl for 

training will be prepared and expanded (preparations to be completed by September) 

2.6 Reform of Station Organization and Enhancement of In-house Maintenance 

<Items implemented> 

);o- An application was riled on May 31 for authori1.alion lo revise the nuclear facility safety 

regulations in order to implement a review in August of the power plant organization under 

normal conditions at the Fukushima Daini NPS and Kashiwazaki-Kariwa NPS 

(implementation after authorization) 

);o- fl was clarified what is expected of the "system engineer11
" position, which has been newly adopted, 

11 Engineers well versed in design. permits and licensing, operations, and maintenance of safety and other 
crucial systems. 
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and a training plan for the next two years was drafted (May) 

:;.. Training plan was drafted for power station personnel which includes drills on connecting 

power supply cars and fire engines. as well as on equipment diagnostic operations (data 

collection, simple diagnostics). A training curriculum has been drafted and preparations 

completed for the commencement of training on these areas to start in July. (June) 

:;.. In order to systematically bolster the direct-management capability of maintenance 

personnel, full-time personnel have been assigned to the maintenance departments, and 

preparations have been completed including the preparation of training plans and 

procedures as well as the posting of instructors along with training materials and equipment 

for the commencement of training on direct management of work lo begin in July (June). 

Also, at each power station, preparations have been gradually carried out, including the 

drafting of procedures and the posting of instructors along with training materials and 

equipment. and direct management has actually been implemented based on the work for 

which preparations have been arranged. 

/ ~ ,. 
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vehicle equipped with a eranc 

<Future plans> 

Work to connect a replacement heat 
exchan"er e 

);:- Review will be undertaken of the power station organization under normal conditions and system 

engineers assigned (August). 

);:- Review will begin on a framework for mid to long-term personnel rotations aimed at developing 

the human resources needed for organizational operations, and a specific schedule for such will be 

formulated. 

);;> Training will begin in July for fostering the capability of operations and maintenance personnel to 

apply their skills, knowledge and experience to respond to an accident 

);;> Regular maintenance work by operations personnel will be gradually expanded while coordinating 

operations with training in equipment diagnostic operations while, at the same time. increasing the 

number of personnel. 
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3. Review of the Reform Plan in Light of Exposed Problem in the lsc Quarter 

TEPCO has initiated nuclear safety reforms, but several accidents or problems have occurred at the 

Fukushima Daiichi NPS in the ensuing period of time. findings on the causes of ead1 of these accidents or 

problems as well as recun-ence prevention measures are available for viewing the company website. In 

regard to the following three events: 

A) Power outage caused by mouse on March 18 and recurred on April 5 during corrective action 

B) Contaminated water leakage from underground water storage confirmed on April 5 

C) Groundwater contamination with tritium and other substances distributed east of Unit I and 2 

turbine buildings announced on June 19 

We looked back once again on these events in compiling this Progress Report so as to contribute to a 

verification of the appropriateness of the Nuclear Safety Reform Plan and lo check for the presence of any 

insufficiency in implementation of the plan. In this "look back," we categorized findings into the three 

perspectives of "s<tfety awareness,'' ''technical capability,'' and "dialogue skills" that were the key issues in 

our review on the Fukushima Nuclear Accident. 

/\)Power outage caused by mouse and recurred during con-ective action 

Safety awareness 

There was risk consciousness for low reliability of temporary power source equipment. Such equipment 

was being replaced with permanent systems and scheduled to be completed by the end of March. Therefore, 

safety awareness was not paralyzed such that the vulnerabilities of power supply equipment would be 

neglected. 

After the power outage occurred, managers at the station believed that there was a time margin of 4 days 

until the water temperature of the spent fuel pool would reach the limit value of 65"C, and of tens of days 

until fuel tops appear on the surface of the pool water. They thought that it would be better to deal with the 

issue in a calm way rather than incurring a second accident by hastily performing night work. This decision 

was technically reasonable for safety of station. 

However, 29 hours, the time spent for restoration of such an important power source, was too much even 

though the spent fuel pool temperature did not reach the limit value. We could have restored the source 

earlier if we had prepared the following hardware/software for sudden blackout 

Power source drawings were not updated with its improvement project progress. 

Connection procedure for emergency power-supply vehicle to power system should be 

established and well trained for improvement of restoration work 

Temporary lights and other working aids should be prepared to improve safety of 

troubleshooting work at night 

We have to prevent from equipment failure by design and maintenance, and prepare for problems as a 

result of the failure simultaneously concerning defense-in-depth approach that is one of the essentials in 

nuclear safety. If the power outage was anticipated due to low reliability of temporary power source 
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equipment, the necessity should have been even higher. 
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Technical capability 

Although maintenance works were mostly outsourced hefore the Fukushima nuclear accident, in-house 

maintenance by TEPCO employees has expanded for rapid carryout in severe environments of the accident 

site. Installation of mouse-repellent wire net was one of those works. It was, however, an installation work 

inside a control panel comprising of live lines that we should have been more aware of the risks of electric 

shock and sh011-circuiting. Sufficient attention and proper measures were needed for the work. 

Area A 
Enlarged view of an opening in wire nel 

(Cut matle in 1he wii'c net for a cable 1n p;1ss 1hmugh. 

The excess opening i., do.,ed using wire siring) 

Wir(· tip slippin<! lhrough !he <!"Jl bc1wcen the lerminal 

hl1•ck and the ac1ylii.: c1wer roui:hed juni:tion m~1;1J and 

c;iuscd shnn-cirrniting 

Our risk assessment process, which was designed for outsourced works where TEPCO personnel hehave 

only as supervisors and inadequate for risk assessment of in-house maintenance. could neither find nor 

eliminate safety risks in our own works. Additionally, on-site general work management was not enough in 

light of a lack of collaboration between the mechanical maintenance group responsible for the fuel pool 

cooling facility including the control panel and the electrical maintenance group possessing expertise in 

electrical maintenance. 
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Furthermore, safety and quality supervisors. who have the role of providing guidance and support for 

work safety, could neither supervise all workers nor c.:onfirm all work sites due lo dose limitation. 

Concerning TEPCO personnel performing in-house maintenance with insufficient work expertise. and the 

lack of adequate oversight and support by safety and quality supervisors, mi:umg_~m~nL.~ffm:LJQJmihJJI 
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Dialogue skills 

We could not have imagined that people in Fukushima would feel anxiety by associating the long power 

outage of important equipment with the fukushima Nuclear Ac<.:ident on March 11 lh of 2011. 

I.1:1 .. ;i,d.d..iJi.0r.1. .. J<:>. .. ~n5.mins .. J~.Gl:mic::.;i,J ... ~;i,foJy, __ :w..~ .... ~h9n!d ... l:>.~ •.. h~nG.~.f<:mh .•... il.w.il.rn .. Qf .. !rn.µh.l.~5 .. ..r.n;i,l<.i.ng .. F.:t1.k:t1.s.hi1n;i, 

!,;JJi.?.~.IJ.~.J~~L.<m.J.<j9y~,-~).l,P.li!inJJ:wiL~!.<.tl!J.~Um~J.jmpm:lml!;~.J!J.HW!l.U!;~.P.r.m:I~~-~jn.r.~.~J9.H!li.~m.»:m:k,J!D.Q.~_l:m-w 
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The timeline of the trouble and the public announcements is given in the following table. Ad-hoc press 

conference was held four times including the first one at 10:00 on March 19, in addition to the 

announcements in the table. 

March 18 -18:57 Power outage occurred 

22:08 Announcement made that spent fuel pool cooling systems of Units l, 3 and 4 

had shut down. 12 

March 19 08:05 Announcement made that spent fuel pool cooling system of the common-use 

pool had shut down. 

13:42 Announcement made that the surveys for the systems' temporary power panels 

such as insulation resistance measurements had been continued since last night 

and that the panels were fixed at 9:03 and l 0:0 I 

15: 15 Announcement made that the Unit I spent fuel pool cooling system was 

restored at 14:20. Expectations for restorations of other cooling systems also 

announced. 

23:19 Announcement made that the Unit 3 and 4 spent fuel pool cooling systems were 

restored at 22:43 and 22:26. 

March 20 00:56 Announcement made that the cooling system for the spent fuel common-use 

pool was restored at 0: 12 (approximately 29 hours aher the shut downs) 

13:48 Announcement made that soot was found at 12:36 covering terminals and walls 

of the Unit 3 & 4 temporary power panels, and TEPCO notified the firehouse at 

12:45. (This was not fire according lo the deliverance of firehouse) 

16:30 The fact that a carcass of a mouse was discovered at the bottom of the 

soot-covered power panel was explained at the press conference 

12 "Announcement" in this table means distribution of electronic mail to the media. The same contents 

have been posted on the TEPCO website since March 18. 
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B) Contaminated water leakage from underground water storage 

Safely awareness 

The specifications and location of the contaminated water storage are given depending on the various 

constraints such as project schedules and limitations on exposed worker dose and dose rate at the site 

boundary. 

\Vater level gaugl.! 

Pn'lt<'l'th·c snil .. ·(1\•cr 

Strucrure of underground wacer storage tank 

The leaked underground water storage was designed to use double layered high-density polyethylene 

sheet for water shielding with sheet joints carefully wnfirmed. It was, however, no experience of storing 

radioactive water in storage of such design. 

The water to be stored was, therefore, limited by the original plan to the processed water using the 

multi-nuclide removal system. The only nuclide remaining in significant concentration in the processed 

water is tritium, which is easily diluted with groundwater even if leaked into underground soil. The leakage, 

thus, was thought to have no significant impact on the surrounding environment even if it had occurred. 

However, completion of the multi-nuclide removal system was delayed while the stornge capacity of steel 

tanks for the contaminated water was deficient, the plan was changed to store the water underground as the 

last resort. This decision was inevitable under unexpected delay of completion of the multi-nuclide removal 

system. 

Nevertheless, we should have taken action since we had been aware of difficulty in early detection for the 

contaminated water leakage, and in retrievability of radioactive material that distributes into underground 

soil easily once released. W.~ ... ~h@l!J.JmY.~ . .imP.rn.Y..~Y .. !:l!J..1!.li.lY. ... QL~>.Y.~r.~igh.L.i:!n!J ... ~wiJ!D.~.~:i .. QL.r~.Pm!.i.ng 
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GJ>nt;i.1.:r.iinr:1J~.~ ... W.;tJ~.r. .. fr.<:>..m .. l.1.nd.~rgnmnd. .. ~J9.ril.g~, 

Technical capability 

In preparation for leakage from the high-density polyethylene sheet, a bentonite sheet was bedded as a 

hazard for water penetration (though it does not have an ability to seal water), and a detection hole was 

created between the high-density polyethylene sheet and the bentonite sheet. 

Nevertheless, since groundwater infiltration stm1ed from the outer surface of the bentonite sheet and it 
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diffused into the detection hole, we could not find contaminated water leakage simply by the presence of 

water in the detection hole, but by concentrations of chlorine and other elements in the hole water, which 

was measured only weekly. 

Water tightness of the underground water storage was confirmed prior to facility completion by the leak 

test that no significant variation in the readings of the water level gauge was found for the storage with 

clean water. Radioactive leakage. however. might trigger serious public reactions even if it is very small. 

We should have considered a prohability that small leakage might not be detected hy the gauge. 

It was also pointed out that we were late in notification of variation in the gauge reading when ii indicated 

a decline in the water level beginning in the middle of March. Though it was concluded later that the 

variation occurred due to gauge drif{', we should have paid more attention to the gauge installed for 

leakage detection. 

As me11tio11ed above, .t.r:1.ki.ng .. i.1n0 ... !l.G.C::Q!l.IH .. !h~ .. xi.l'.l<. .. 0fµnpl.;i.m1~9 .. ~JQrng~ .. of .. highlY ... G.<:m.t.r:1minm~<:l ... w.r:1.t.~.r .. r:1nd 

!h~ .. !JH:fi.i:.:.1,1.lli.~~ .. ~r.:i.~ing.i.1.1.J.i:..<.L.k<.Lg~.9..i:.W£tiRn..Jrnm.Jlw .. L.1.ml~nmmn~Lw..<.L.WL~Nn.1gi:. ... w.~ .. ~hRJJ.l.d.J>.rnn:ml~.Jh~ 

imprnY~.m.~.1:iJ .. 0f .. l.~;i.k.r:1g~ .... d~.t.~.c:.Ji.011. .... m~;i.~µr~s .... m.1.9. .... ~:t1.r.Y~.iJJr:1nG.~ ..... ~YSH~m •.. ;i.n<:l ... ~nhr:111.i::.~n).~.nJ .. oft.~.c::.hni.i::.::il .. r:1nd 

m:gl!nit.f.l1i.Qn;,1L!,.;i:!m1t>.i.l.il.Y.Jm:J1~r.fmming..i:.:mml!::Im~i!~.m:!::\.n!::~9.~~t 

Dialogue skills 

Since completion of the multi-nuclide removal system was delayed while the storage capacity of steel 

tanks for the contaminated water was deficient, the plan was changed to store the water underground as the 

last resort. The dose rate limitation of I mSv/year at the site houndary due to additional radioactive releases 

also encouraged the use of the underground storage, which is a good distance from the boundary. 

However, the dose rate at the site houndary was over I OOmSv/year due to radioactive materials already 

widely emitted to the environments. It means that contribution of direct gamma ray suppression from the 

contaminated water and the dehris stored on site to the dose at the site houndary is limited. On the other 

hand. the reduction of additional radioactive releases to the atmosphere and the ocean is important in order 

to prevent from further environmental contamination. Namely, restriction in allocation of the contaminated 

water storage facility contributed to the reduction of low-priority direct gamma ray from the tanks, but 

deteriorated the very highly prioritized reliability of contaminated water storage that resulted in radioactive 

leakage. 

Based on the ahove reflection, we need to coordinate interests with the related stakeholders for matters 

with many constraints such as the contaminated water processing. for this purpose, il.i.~ .. iJD.P.\>.f.WD.lJQ .. ~J:mrn 

~h~ .... iJ:l~il. .. of .. <:>.Y~rnJJ .... ds.l<. .... 1nini1niz;i..t.ion .... r:1nd ..... l'.~.t ..... r:1 .... Jogi.G.r:1.1 .... or9~r .... 0J .... rr.i0ri.ty .. for .... th~ .... G0n~trn.i.ms. ... thrnµgh 

rnmnr!::Jwmi.!>.k.mul..P.<.L1hml!,.;9.mmY!J.i.rntiRD. . .w..ilh . .r~guJ.<!1m.Y .. <.L.1JJhµr.i1i.~~.i:!n9..P.~\>.Pl.!::.i.1.1..f.JJ..lrn~hiu:m. 
Similarly, implementing the investigation plan for the leakage and the retrieve plan for the contaminated 

ground soil, we should take into account the risks of secondary wastes and exposure dose of workers, and 

promote good communication with regulatory authorities and local governments. 

13 Uncontrolled slow and continuous change of indication not by actual variations of measured objects. 
Observed under certain conditions. 
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C) Groundwater contamination with tritium and other substances distributed east of Unit l and 2 turbine 

buildings 

Safety awareness 

In April and May 201 l, highly contaminated water flowed through the trend1 14 and into the sea waler 

intake of Units 2 and 3. The flow was stopped by filling waterglass in the water path. The contaminated 

waler has been stored in the trench since then. 

The contaminated water has been stored still and the radioactive concentration has been kept almost 

unchanged in contrast lo the circulating water that is being decontaminated. 

Presence of contaminated water in the trench, which was reported in detail in our accident investigation 

report published last June, was a publicly known risk. Comparing with the problems for which a special 

team was formed and assigned such as the leakage from horses and pipes of the circulating system, or the 

rush installment of stornge tanks to compensate for the groundwater increase of approx. 4001 per day, 

adequate efforts for concrete measures was not given for approx. 20,000 tons of contaminated water in the 

trench. 

Although the risk of contaminated water in the trench was difficult to handle due to its large quantity and 

high radioactive level, the status of the circulating waler gradually appeared so stable that we should have 

noticed that Jl::t.~ ... c::hnnG.~ ... c::.~nJ.~ .. t.9 .. PI~P~r~ ... t.h.~ .. i::o.n<:.r.~J~ .. GQl.llJ.t..~rm~!l.~l.ln~.~ .. bY .. t.h.~ ... w..~y5 .. Jik.~ .. J>r.g:,tnizingpd0r.i.ty 

r!:::v.i.~.w..~ .. r,:Jm1;.~rn.i.ng.Jh~.!;h1:1ng.~.J>.L~t<.1H1.~ .. ~m!J!v.x.P.l.~r,:.i.m~ .. <! .. nmuf.!g~r..g!::n~rnUY..J~king.£l.mn~.~.J>.LJh~.1.J.J..<.1.tJ~r...i.n 

m<:J.~r.n9..t .. J9 .. k~.~.P .. n.~gl~G.JingJh.~ ... r.i~kJ>nc::.~ ... r.~g:,i.r.9~4 .. :,t~ .. !o.w:::rri0rit.Y .. j:t1.~t.:,tfJ~r .. t.h.~ ... ~G.G.ii:l~m. 

The Immediate Response Headquarters for Reliability Improvement at Fukushima Daiichi Nuclear Power 

Station was established in April. The headquarters examined potential risks of the station but didn't care for 

the matter of highly contaminated water in the trench. Ih~J:i~kn~~~5~m~m~imingm~ysJ~m:,tJii::.c::0Jk<:.t.io.n 

Qf.S.1ll..1N.t.~.uJif.!l. . .rhk.~..in . .lh!:: .. ~.l.~li9n,Jw.w..~Y.~r •.. foi.J.~.d.P.~!a!Y..~!::.Jh~r~ . .111.i.gh1 .. b~.w.m~ .. w.~.<.1.kn~~.~!:::i .. i.n..1.h~.ri:ils 

pic::ki.ng.:ti.P .. rr0<::.~.~.~~~., 

Technical capability 

The measure for the risk of contaminated water in the trench is the installation of the seaside groundwater 

shielding wall to be completed next year. The walls is made of steel pipe sheet-pile driven 780m in width 

located in front of water intakes of Units 1-4, and 30m in depth reaching the impermeable bed. The wall, 

which is designed to shield most of groundwater pouring into the sea, needs three years for constmction. 

For the contaminated water might leak into the sea before the wall construction completes, other measures 

such as the currently considered waterglass injection in the sea front areas between intakes or transfer and 

decontamination of the contaminated water in the trench should have been considered. 

14 Long narrow channel constructed underground for installing cables, pipes, etc. 
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tl.~.r.~.:,i.ft.~.r. .. ~Yh~n ... w..~ ... 1n<1,c:ir:1g~ ... Jh.~ ... d.if.fic:;µJt. ... rr.91:Jkul.~ .•... w~ .... ~h<:>.1J.l.<:1 .... n9t. .. r~Jy .. <:>.n .. 9nJy .. <:>.n~ .. r:1t.l.~<:>.l.JJJ~ .. m.~:,i.~µr~ .... hm 

!;.QD..~i9.~L-~~f&>.11rJ .. <.1.mLJhinL.QP.Ji.Qn~ .. .n~;\i.!>.l.x .. ~x~n .. iLJh~.Y .. rn1l.Y. .. m.i.lhww.J.h~.ri~ls .. nw:!iAUY., . .Ih~r!:: .. mighL!:!~ 

.~.c:.h~dµJ.~ ... d~J.r:1y~ ... nndl<:>.r.1,111~.i.<,p~G.J~c.l . ..r.n:,i,t.rnr5.,. 

Dialoirne skills 

Though we primarily became aware that the concentration of tritium was high on May 31, the 

announcement was made on June 19 due to the following reasons: 

• an unfamiliar nudide, ruthenium, was detected and contamination of the sample was suspected 

• it was necessary to assess as a set the results measured at high tide and low tide. 

• there was a strong inclination toward pmdently verifying the measured results due to fairly recent 

mistakes 

• results measuring strontium-90 were identified on the morning of June 19 

• we thought it necessary to provide an explanation accompanied by countermeasures. 

There were weaknesses in inter-organizational collaborntion, sharing of information on measurement and 

evaluation, and obsession with in-house ethical criteria. Moreover, attitudes to provide explanation 

proactively on one's own accord were not enough as a prerequisite for overcoming the above weaknesses. 

F.o.r. .... rn.:,tnr:1g~.!1).~.m ..... of ... di.ffi.GJJ!J .... i.~~l.l.~.~ ...... 5.rn:h .... r:1~ ..... higl:l..l.y .... c:.<:>.mr:1.nl.inr:1t.~c.l .... w.n1~r .... r:1G.G.11.!n1J.lm~d .... in .... t.h~ .... Jr.~n<:.h, 

!::;sv~r.li~~--<.1.nrJ .. <,:Jmm~t~.n<,:y __ i.n .. <,:vmmv..ni!,;i!JiQn.w:~jn~xi..l.<.1.hl~JQ .. ~J:mrn . .r.i..~k~ .. ~msl. .. rnRm:.rnl~ . .w..i.1h . .r~~,mlS.1lm:Y. 

r:1mh9ri.t..i.~.~ •... lo<:.r:1l .. r.n.1,1n..i.<:..i.pr:11it.i.~.~ ... nnd. .. 9Jh~r. .. G<:>.n-::~rr.1.~d .. <:>..rgr:1n.izr:1Ji<:>.r.1., 

[Conclusion] 

In the aforementioned three cases involving an accident or problem. among the background factors, there 

are the three issues of "safety awareness,'' "technical capabilities" and ''dialogue skills'' which are derived 

from the root cause of insufficient advanced preparation for a severe accident or tsunami. 

For safe decommissioning of severely damaged plants due to the Fukushima nuclear accident, we have 

lo handle a variety of constraints. None of them are easy. Consequently, ii is very important to raise safely 

awareness of the entire organization and to keep an eye on risks for their minimization. Top management 

and nuclear leaders keep trying to exercise even more leadership to raise safety awareness, and to relocate 

human resource and assign project managers to form cross-sectional projects for managing intractable 

risks. 

We still find inadequacies in technical capability for on-site engineering. It is necessary to continue 

improving individual capabilities through in-house maintenance and emergency response training. Nuclear 

leaders will keep exercising leadership lo accelerate further buildup of technical capability. Additionally, 

new technologies might be so unreliable at the time of introduction that technical capability is also required 

lo gather knowledge of both internal and external parties and prepare for risks hiding behind them. 
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Furthermore, in circumstances where an order of priority must be given to multiple countermeasures, all 

TEPCO personnel from top management and nudear le<ulers lo site engineers have to have the ability to 

conduct a dialogue so as to sufficiently discuss the risks still retained within the station with regulatory 

authorities while al the same lime sharing what people in fukushima desire. Especially nuclear leaders and 

risk communicators take initiative and play impo1tant roles in this dialogue. 

Therefore, "Countermeasure I: Reform from Management," "Countermeasure 3: Enhancement of 

Ability to Propose Defense in Depth," ·'Countermeasure 4: Enhancement of Risk Communication 

Activities," and "Countermeasure 6: Reassessment of Non-Emergency Power Station Organization and 

Enhancement of Engineering Capability for Direct Mam1gemenl" will continue to be addressed in a 

prioritized manner and improvements made. 

Based on the above situation as the accidents or problems have occurred, we need to further accelerate the 

nuclear reforn1s in addition lo steadily implementing every part of the Nuclear Safety Reform Plan. We will 

also look back at the accidents and problems which have occurred during the period, confirm the 

appropriateness and degree of progress of the Nuclear Safety Reform Plan, and continue to make 

improvements. 

Currently, under the Immediate Response Headquarters for Reliability Improvement at Fukushima 

Daiichi Nuclear Power Station (Headquarters Chief: President Hirose), risks involving equipment are being 

asce1tained based on thorough field investigations and problems with operational management are being 

revealed so that countermeasures can be studied, the priority specified and adopted in a systematic manner. 

During this period. we have been able to prevent the actualization of risks related to equipment that should 

be handled in a prioritized manner, such as the risk of failure to inject cooling water into the reactor, and the 

risk management process is continuing to function effectively, and we will work to prevent the operational 

risks from being actualized as well as review the priority of the measures to counter each risk. 
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4. Status of Investigations into Unidentified or Unexplained Matters in the Fukushima Nuclear Accident 

As pa11 of the approach to unidentified and unexplained matters pertaining to the progression of the 

accident as well as the location, extent and cause of accompanying damage, additional analysis and 

reassessment of existing records, data and other evidence have been conducted along with field 

investigations, and it is the following results which have mainly been obtained. 

15 

Estimation of status of core damage at fukushima Daiichi NPS Units 1-3 (presented at a 

technical workshop held by the former Nuclear and Industrial Safety Agency on November 30, 

2011) 

The status of the containment vessels at Units 1-3 and the state of the dropped fuel which had 

been damaged and melt was estimated. (It was estimated that most of the fuel has dropped 

into the lower part of the containment vessel at Unit I, and some of the fuel has dropped into 

the lower part of the containment vessel at Units 2 and 3.) 

Detailed analysis of the accident sequence at Units 1-3 using MAAP1~ (presented at a technical 

workshop held by the former Nuclear and Industrial Safety Agency on July 23 and 24, 2012) 

[

An analysis was conducted based on estimates and information that had been revealed J 
(operations pe1formed hy operators, estimates based on plant design data. etc.), and the plant 

behavior during the accident was recreated. 

Various approaches to ascertaining plant status (presented at a technical workshop held by the 

former Nuclear and Industrial Safety Agency on July 23 and 24. 2012) 

Based on the results of field investigations using robots and fiberscopes, the status of leaks 

from the pressure suppression chambers at Units 1-3 were estimated. (It was estimated that 

leaks have occurred from the pressure suppression chambers al Units l and 2, and that the 

pressure suppression chamber at Unit 3 is mostly sound.) 

Depressurization behavior of Fukushima Daiichi NPS Unit 3 (presented at meeting of the Atomic 

Energy Society of Japan on March 27, 2013) 

[ 

Based on operational logic of reactor depressurization function and plant parameters at the ] 

time of the accident, it was estimated what sort of mechanism caused the rapid 

depressurization of the reactor at Unit 3 at the time of the accident (March 13. 20 I I). 

Modular Accident Analysis Program (an accident analysis code for severe accidents) 
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Status of investigations and reviews of the isolation condenser and loss of power at Fukushima 

Daiichi NPS Unit l (presented on May 10, 2013) 

When verification was made of the data remaining on the transient phenomena recording 

device which automatically detects the occurrence of abnormal events and collects data, ii 

was confirmed that the Unit I emergency diesel generator had been operating until the 

function of the AC bus was lost due to tsunami (not damaged by earthquake). 

In addition, the presence of any damage to the Uni I l isolation condenser has been confirmed in multiple 

field investigations and field investigations have also been conducted of the 4th floor of the Unit 4 reactor 

building (investigation into cause of Unit 4 explosion). 

Investigating the side of isolation condenser 
unit at Unit I (October 18. 2011) 

Investigation of condition of 4th floor of Unit 4 RIB 
Floor surface has caved in, and it is estimated that 

the explosion occurred on the 41
h floor. 

(November 10, 2011) 

In the future also, field investigations will be systematically conducted, including surveying the inside of 

the containment vessels using robots, industrial endoscopes and other tools, while attention is given so that 

important evidence is not lost in the decommissioning work. 

The principal assessments and investigations concerning unidentified and unexplained matters examined 

by TEPCO are as follows. 

• Quantity of cooling water injected into reactor pressure vessel by means of fire engines 

• Assessment of extent of the interacting reaction between molten core and concrete 

• Assessment of operating status of Unit 3 high-pressure cooling water injection system when reactor 

pressure fell 

Behavior of release of radioactive materials in responding to escalation of the accident 

Etc. 

Analyses and reassessments of existing records and other data as well as field investigations will continue 

to be used in an effort to clarify unidentified and unexplained matters, and these results will be announced. 

In addition, we will actively cooperate also with the Committee for the Accident Analysis on the 

Fukushima Daiichi NPS, which was established recently by the central government. 
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In Closing 

/\s indicated in the Nuclear Safety Refonn Plan, it is essential for us not only to severe the structural 

"negative chain 11
"' that exists in our nuclear power departments, but also to push ahead more forcefully 

with efforts to overcome laxness in risk management among management as a whole and to correct the 

disparity between our overall corporate approach and standards for judgment and those of society. 

At the first quarter, we have begun the implementation of countermeasures l and 2 for severing the 

"preconceived notion that safety has already been established," which is the starting point of the negative 

spiral, and for breaking away from insufficient safety awareness among management. 

The resource for solving various subjects was supplied by the president's leadership, such as establishing 

"Immediate Response Headquarters for Reliability Improvement al Fukushima Daiichi Nuclear Power 

Station" promptly in response to the power outage caused by mice. The Nuclear Safety Oversight Office 

was established as an internal regulatory organization, and started to monitor and advise management and 

nuclear power depmtments. The Nuclear Safety Oversight Office will verify the changes in safety 

awareness against the situation in effect prior to and after the publication of our report and of our initiatives 

to increase nuclear safety by means of the nature of the discussions held in future by meetings of the Risk 

Management Committee and Nuclear Power Risk Management Committee. 

On the other hand, accidents and problems have occurred indicating that our six measures are developing. 

We have rapidly conducted investigations in response to each individual incidents and made the necessary 

improvements, but in order to solve the fa<.:tor which has led lo such situations, we recognize that much 

more improvement of "technical capability" and "dialogue skills" is necessary for determination and 

review of the priority based on various constraints in our handling of the issues accompanying 

implementation of the Nuclear Safety Reform Plan and the risks faced by Fukushima Daiichi NPS. 

Consequently management will exercise leadership on its own and reliably implement the nuclear safety 

reforms in order to accelerate further it. The Nuclear Reform Monitoring Committee will objectively assess 

the overall status of progress on the Nuclear Safety Reform Plan. and TEPCO will make improvements 

based on those results. In addition, we welcome any opinions or comments about these reforms and ask that 

you please visit our website to submit your views. 

Lastly, as a nuclear power operator. we will continue to tackle nuclear safety reform based on our 

resolution that the ''fukushima nuclear accident will never be forgotten and we will be a nuclear operator 

that continues to create unparalleled safety and increase the level of safety to be higher today than 

yesterday and still higher tomorrow than today" so as to regain the trust of everyone in society and people 

in Fukushima. 

16 Refers to the fact that as a result of assuming that safety had already been ensured and identifying plant 
utilization rate and similar factors as the important management issues, we were insufficiently prepared for 
accidents, a sequence that we have expressed in the form of a chain. The Nuclear Safety Reform Plan specifies 
six measures ("scissors") which will enahlc us to cut this chain at multiple points simultaneously (sec page 10). 
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From: 
To: 
Subject: 
Date: 

Tateiwa. Kenji 

Jateiwa Kenji 

[TEPCO Weekly Fukushima Update Call] WED. Feb. 27 at 3pm EST 

Monday, February 25, 2013 8:57:47 PM 

(NOTE: Schedule changed from Fri, March 1 to Wed, Feb. 27. Apologies for the short 
notice.) 
Colleagues of nuclear-related U.S. government agencies, national labs and academia, 

Please find below information for this week's Weekly Fukushima Update Call. 

[Date/time] 
Wed, Feb. 27, 2013 at 3 pm EST 
(Next call will be on Fri, March 8 at 3 pm EST) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. Unit 4 Reactor Building Structural Integrity: 4th Inspection Results (Feb. 13, 2013) 
http://www.tepco.co.j p/en/n u/fu kush ima -np/hand outs/2013/images/handouts 130213 02-e. pdf 

2. Unit 1 SFP Sloshing May Have Caused Water Leakage on 4th Floor of Reactor Building 
(Feb. 18, 2013) 
http://www.tepco.co.j p/en/n u/fu kush ima -np/handouts/2013/images/handouts 130218 02 -e. pdf 

3. Unit 3 SFP Underwater Investigation Results (Feb. 21, 2013) 
http://www.tepco.co.j p/en/n u/fu kush ima -np/hand outs/2013/images/handouts 130221 01 -e. pdf 

4. Unit 1 Torus Room Inside Investigation: Day 1 Results (Feb. 21, 2013) 
http://www.tepco.co.j p/en/n u/fu kush ima -np/hand outs/2013/images/handouts 130221 02-e. pdf 

5. Unit 1 Torus Room Inside Investigation: Day 2 Results (Feb. 22, 2013) 
http://www.tepco.co.j p/en/n u/fu kush ima -np/handouts/2013/images/handouts 130222 05-e. pdf 

6. Unit 2 Reactor Building Refueling Floor Gamma Camera Image (Feb. 22, 2013) 
http://www.tepco.co.j p/en/n u/fu kush ima -np/hand outs/2013/images/handouts 130222 04-e. pdf 

7. Unit 2 TIP Guide Tube Inspection (Feb. 22, 2013) 
http://www.tepco.co.j p/en/n u/fu kush ima -np/hand outs/2013/images/handouts 130222 06-e. pdf 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
1901 L Street, NW Suite 720 
Washington. DC 20036 
tel: +1-202-457-0790 ext.)116 
mobile: (b)(6J 

----- Original Message ----­
From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Thursday, February 07, 2013 6:14 PM 
Subject: (TEPCO Weekly Fukushima Update Call] Fri, Feb. 8 at 3pm EST 



Colleagues of nuclear-related U.S. government agencies, national labs and academia, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 8, 2013 at 3 pm EST 
(No call for the next 2 weeks. Next call will be on Fri. March 1 at 3 pm EST) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Status of Roadmap Towards Decommissioning Units 1-4 Uan. 31) 
(only in Japanese; 151 pages in total; 6 MB) 
http://www.tepco.co.jp/n u/fu kush ima -n p/road map/images/t 130131 01-j .pdf 

2. Additional Photos of Fukushima Daiichi Recently Made Public Taken During the Period 
of March 15toApril 11, 2011 (Feb.1) 
http://photo.tepco.co.j plen/date/2013/201302-e/130201 -01 e .html 

3. Removal of Debris from Upper Part of Unit 3 Reactor Building (Feb. 4, 6) 
http://www.tepco.co.jp/en/n u/fu kushima-np/handouts/2013/i mages/handouts 130204 01-e. pdf 
http://www.tepco.co.jp/en/n u/fu kushima-np/handouts/2013/i mages/handouts 130206 01-e. pdf 

4. Video Clip Taken Inside Unit 1 Reactor Building on 10/18/2011 Shown to the Diet 
Investigation Committee on 2/28/2012 (Feb. 7) 
(only in Japanese; 22 minutes) 
http://www.tepco.co .jp/tepcon ews/library/movie-01 j .html? 
bcpid=45149870002&bclid = 347241149002&bctid =400011946002 

All the best, 
Kenji 

----- Original Message ----­
From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Thursday, January 31, 2013 6:52 PM 
Subject: [TEPCO Weekly Fukushima Update Call) Fri, Feb. 1 at 3pm EST 

Colleagues of nuclear-related U.S. government agencies, national labs and academia, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 1 at 3 pm EST 
(Next call will be on Fri. Feb. 8 at 3 pm EST) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. Investigation Plan for Units 1 & 2 Torus Room Uan. 25) 
http://www. tepco. co. jp/en/nu/fukushi ma-n p/ha ndouts/2013/images/ha ndouts 13012 5 02-e.pdf 

2. Unit 2 Torus Room Investigation Attempt Uan. 28) 



http://www. tepco. co .jp/en/nu/fukushi ma-n p/ha ndouts/2013/images/ha ndouts_ 130128 _ 03-e.pdf 

3. Construction Status of Ground Water Bypass System Uan. 28) 
http://www. tepco. co .jp/en/nu/fukushi ma-n p/ha ndouts/2013/images/ha ndouts 130128 04-e.pdf 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
1901 L Street, NW Suite 720 
Washington, DC 20036 
tel: +1-202-457-0790 (ext.)116 
mobile: I (b)(6) I 

----- Original Message ----­
From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Thursday, January 17, 2013 6:53 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Jan. 18 at 3pm EST 

Colleagues of nuclear-related U.S. government agencies, national labs and academia, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Jan. 18. 2013 at 3 pm EST 
(Next call will be on Fri. Ian. 25 at 3 pm EST) 

[call-in information] (Please record your name and organization when joining the call.} 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. Establishment of "Fukushima Revitalization Headquarters" Uan. 7) 
http://www.tepco.co.j p/en/nu/fu kush ima-n p/ha ndouts/2013/images/handouts 130107 04-e .pdf 

2. Unit 4 Defueling Structure Construction Status (Jan. 15) 
http://www.tepco.co. j p/en/nu/fu kush ima-n p/ha ndouts/2013/ima ges/hand outs 130115 01 -e.pdf 

3. The Guardian Article "Fukushima 50: 'We felt like kamikaze pilots ready to sacrifice 
everything"' Uan. 11) 
http://www.gua rdia n. co. u k/envi ronment/2013/jan/11 /fukushi ma-SO-kamikaze-pi lots-sacrifice 

All the best, 
Kenji 

----- Original Message ----­
From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Friday, January 04, 2013 8:02 AM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Jan.4, 2013 at 3pm EST (Today) 

Colleagues of nuclear-related U.S. government agencies, national labs and academia, 

Happy New Year! 



Please find below information for today's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Jan. 4, 2013 at 3 pm EST 
(No call on J an. 11. Next call will be on Fri. Ian , 18 at 3 pm EST) 

[call -in informat ion] (Please record your name and organization when joining the call.) 
call number: 718-354-11 84 
passcode: I (b)(6) I 

[Major topics] 
13th Gov't-TEPCO Joint Meeting on Mid-to- Long Term Actions (Dec. 25) 

(Only in Japanese) 
1. Current Plant Parameter 
http· lfwww tepco.co.jp/nu/fukushima-np/roadmap/ jmages/m1 21225 04-j.pdf 

2. Specific Topics (pages indicated below are those of the pdf files) 
http://www,tepco.co.j p/nu/fu kush jma-n p/road ma p/jma~es/m 121 225 05-j.pdf 

2 -a. Unit 2 TIP Guiding Tube Utilization (p. 3-12) 
2 - b. Unit 2 SIC Nitrogen Gas Injection (p. 13 -20) 
2-c. Ground Water Bypass Demonstration Test (p. 28-30) 
2 -d. Unit 2 Reactor Building Blowout Panel Closure (p. 55-57) 
2-e. Current Status of Units 3 and 4 Reactor Bu ildings ( p. 69-70) 
2 -f. Removal of Steel Beam Dropped into Unit 3 SFP (p. 71-76) 
2 -g. Unit 2 Refueling Floor Survey by Gamma-Camera (p . 77-84) 
2 - h. Common SFP Inspection (p. 85-90) 
2-i. Demonstration of 30-CAD by Laser Scanning Technology (p. 91-95) 
2-j. I ndoor Remote Decontamination Technology Demonst rat ion Tests at 2F ( p. 96-
103) 
2-k. Unit 2 PCV Vent Pipe Inspection (p. 104- 111) 

All the best, 
Kenji 



< Reference > 

I . . R I f U . 3 S F I p I U .1. . February 21. 2013 nvest1gat1on eSU ts 0 nit pent Ue 00 ti IZlnQ an Tokyo Electric Power Company 

Underwater Camera at Fukushima Daiichi Nuclear Power Station 
(Performed on February 14, 15, 16 and 18) 

[Results] 
- The fuel handling machine mast which fell into the pool on February 6 had no impact on 
the fuel storage rack, liner, etc. 
- No deformation was found on the fuel rack below the fuel handling machine. 
- General distribution condition of the debris in the spent fuel pool was confirmed. 

N~~-

Photo 4 

~11mr1 1~~~1 
11111111111111111111111111111 I I I r
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L Assumed location of 
interference with the 
fuel handling machine 

Fuel preparation machine 
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[Legend] 

tt±±) : Fuel storage rack 

~ : Photo shooting direction 

..ii 

Photo 2: Fuel rack (Photo taken from the above) 

Photo 3: Sediments on the fuel rack 

Photo 4: Corridor of the fuel handling machine Photo 5: Bridge of the fuel handling machine 



Simulated Images of the Spent Fuel Pool and the Duct at Unit 1 
of Fukushima Daiichi Nuclear Power Station 

D 

D 
.~ 
I I 

D I 

I 

Water leakage location witnessed by the 
investigative panel appointed by the parliament 

1 ······Chamber 

-
Note: The intensity of illumination and contrast of the images has been enhanced. 

< Reference > 
February 18, 2013 

Tokyo Electric Power Company 

-The duct installation location 
and the water leakage 
location witnessed were 
found to be about the 
same. 

- The water leakage on the 
fourth floor is assumed to 
have been caused by pool 
water generated by 
sloshing going through the 
air conditioning duct and 
overflowing from the 
chamber for overflow 
prevention. ......__ ________ ____, 

1 



Conditions of the Closed Part of the Duct (Chamber, Closure Panel) at Site 
lnvestiaation Performed on November 30, 2012 

• The conditions of the overflow prevention chamber were as follows. 

~ Major deformation was found on the closure panel installed on the south 
surface and an opening has been generated as a result. 

'y The panel on the north surface has been deformed (bulged from the inside). 

"Y The inspection opening flange on the west surface could not be confirmed 
visually. 

• Though the insulation material on the most part of the emergency condenser vent 
line pipe (in the upper part of the spent fuel pool wall near the overflow prevention 
chamber) has come off, no major damage (which can be easily found visually) was 
found on the pipe itself. 

!'.. 

South surface of _ :-_ 
the chamber ~~­

(closure panel) 

North surface of 
the chamber 

Note: The intensity of illumination and contrast of the photos has been enhanced. 
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Results of the Fourth Soundness Inspection of 
Unit 4 Reactor Building at Fukushima Daiichi 

Nuclear Power Station 

TEPCO 

February 13, 2013 
Tokyo Electric Power Company 



1. Purpose of Inspection 

Unit 4 Reactor Building and Spent Fuel Pool are inspected on a regular basis (four 
times a year) for soundness. The previous inspections were done in May, August and 
November 2012. Based on the results, it was confirmed that the spent fuel can be stored 
safely. The fourth regular inspection was performed as follows. 

[Overview of the regular inspections performed] 

(1) First regular inspection (May 17-25, 2012) 
(2) Second regular inspection (August 20-28, 2012) 
(3) Third regular inspection (November 19-28) 
[Inspection items] 
1. Water level measurement, 2. Outer wall measurement, 3. Visual inspection, 4. Concrete 
strength evaluation 
[Outline of the results] No crack or building tilt was found and a sufficient level of concrete 
strength was maintained. The condition allows for safe storage of spent fuel. No significant 
change was found from the first regular inspection results. 

(4) Fourth regular inspection (February 4-12, 2013) 
[Inspection items] 1. Water level measurement, 2. Outer wall measurement, 3. Visual 
inspection, 4. Concrete strength evaluation 

TRPCa 2 



2. Results (1) Building Tilt Measurement (Water Level) 

Given that the water surface is always horizontal, the distances between the 5th floor 
surface and the water levels of the reactor well and spent fuel pool were measured to 
check if the building is tilted or not. It has already been confirmed that the building is 
not tilted based on the measurement results obtained on February 7, April 12, May 18, 
August 21 and November 20, 2012. 

1) Buildinq not tilted 

The distances are the sarne 

2) Buildinq tilted 

r--
' 

Difference in the distances 

Tl!PCa 

e: Measurement points*1 

Equipment ® Spent fuel pool 

9torage pool T f lf) I 
~~,. f>) 

Reactor well ~ "•eJ d"7ox 
Floor surface .....___ • , .. 

(5th floor) ---. 
Approx 1 Om 

N ..._ 

Measurement points (Floor surface of the 5th floor) 

*1 The measurement points are set according to the progress status 
of cover installation for fuel removal. 
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2. Results (1) Building Tilt Measurement (Water Level) 

Considering that the water level measurement values on the four corners were about the same, 
it has been concluded that the 5th floor surface and the water levels of the spent fuel pool and 
the reactor well are parallel and the building is not tilted similarly to the past results. 

Steel mler 

V 5th floor surf ace 

/// 

W.1te1 smf.lces of the spent 
·~-•.uel 1>001 clnd the reactor 

,~-·-1 •.•• ::: .... j,, 
v.-11111:, I 

Measurement method*1 

* 1 Error must be taken into account as the measurement is 
done visually by a person 
• 2 Water levels are subject to change daily depending on the 
operation status of cooling equipments_ 
*3 On February 7, 2012, measurement was done only on the 
reactor welL 

Reactor 
well 

CD 

CD 

® 

© 

Spent 
fuel 
pool 

® 

® 
(J) 

® 

Water level*2 measurement results 
Unit [mm] 

Measurement date 

Feb. 7, Apr. 12, May 18, Aug_ 21, Nov_ 20, Feb. 6, 
2012 2012 2012 2012 2012 2013 

462 476 492 462 463 465 

463 475 492 462 464 464 

462 475 492 461 463 463 

464 475 492 461 463 463 

Measurement date 

Feb. 7, Apr. 12, May 18, Aug. 21, Nov_ 20, Feb-6, 
2012 2012 2012 2012 2012 2013 

468 461 453 443 444 

468 461 453 444 443 -
( *3) 468 461 452 442 443 

468 461 452 443 443 
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2. Results (2) Outer Wall Measurement (Measurement Points) 

The horizontal differences*1 of the outer walls were measured by an optical 
equipment (with fixed points set on the upper and lower sides of the walls) and the 
deformation characteristics of the outer walls were evaluated. 
Though partial bulge was found on the outer walls, it has been confirmed that the building itself is not tilted based on the 
results of the first regular inspection (May 2012), detailed inspection of outer walls (June 2012) and the second and third 
regular inspections (August and November 2012). 

5th floor level 

4th floor level , 

3rd floor level 

2nd floor level 

1st floor level 

Tl!PCa 

I 

• • 

[Legend] 
e: Measurement point 
W: West 
S: South 

I e 
I 
I 
I 
I 
I 
I 
I 

, I • 

~ • ls41 . I S3 I 
Optical 
equipment 

Measurement points 

* 1 Horizontal distance between the fixed point on 
the first floor and the fixed point on the upper floor 

. . . . 
: ! Horizontal difference 

=~ .. 1 
Fixefd point on the upper floor 

t Fixed point on the first floor . 

Image processing was partially applied for 
the purpose of physical protection. 
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2. Results (2) Outer Wall Measurement (Measurement Results) 
r---------------------------------------------------
: [Legend] 
I 

: (): Difference from the previous inspection results 
: (Previous horizontal difference - horizontal 
: difference measured this time) 
I 

·----------------------------------------------------

-50 

0 

+50 

-SO 

0 

.. so 
-50 

0 

.so 

West side 

[ 3rd f loof [ ~ 
(+~) (+1 ~± OX-1 )(- )(-1 )(-11 ){+2l± 0) 

+ + ... + L L 11 7 ~;ic .. r 15 13 
I I 22 29 

. 
.. 46 r4 

I 32 

I 3rd floor - 2nd floor I 
( - )(-1)(-t 1X±OO± Ol+1 )(-1 2 )( +1 I± 0) 

t .. ,.. J.. ..... J.. l . .. 
15 13 

111 
.. ,.. 

I I 
22 24 26 

.. ,.. 
I 

27 ~7 

I 2nd floor I (± 0) 
(± 00± 0) 3(±0X-1 2):± OX+ n > 

...... + J. . .. ..... 
q 10 • 1~ '"r '71 lo-

South side 

~ 
Inside I 5th floor I ( +2) 

0 
-

r Outside 

Inside 
( ~1 ) ~ ( ± 0) 
13 5 
·~ ( +2) ~ +1 ) ..... 

+ 
10 

..,.. 
11 

r Outside I 

4 ~ Inside 

( -1 )( +1 x ± 0) 
..... 

~ 
3 8 

I I 1r Outside 

A 
Inside 

(± 0 l +1) 
..... 

0 6 

I 1r Outside 

Horizontal difference*1 calculation results (Unit: mm) 

( ± 0) 

!; 

( +1 ) 
16 .,. 

-50 

0 

+50 

-50 

0 

+50 

-50 

0 

.so 
-50 

0 

+50 

• 1 Horizontal distance between the fixed point on the first floor and the fixed point on the upper floor 
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2. Results (2) Outer Wall Measurement (Measurement Results) 

Based on the changes in the horizontal 
difference over time (from the first to the 
fourth inspection), no tendency of building tilt 
was confirmed. 

I 3rd floor I West side 
-1 Q --+-- W1 W1 -2 W2 ____.__ W2-3 ····•····· W3 

---- W3-4 W4 - W4-5 W5 

I 3rd floor - 2nd floor I 
-1 Q --- W1 Wl-2 W2 ·····'I!······ W2-3 • W3 

--- W3-4 - . W4 - . W4-5 . WS 

~ Inside 

' Outside 

~ Inside 

r Outside 

·~ Inside 

5th floor South side 
---------------10 

....... 53-4 -- 54·5 

----·- - - - - - - •·-

--- 51 ··•··· 51-2 52 53-4 -llE- 54-5 

.--------------~-10 

--- 51 -- 51-2 52 

o~~~--~~-2=~---~----~-~----~---~-=~t-~+-~--t~-======:::~~~-::-=_""~~:~o -----+----. 

1r Outside 

I 2nd floor I 
-10--------------

w2 ____.__ W2-3 -- W3 --- W3-4 
- W4 - W4-5 WS 

·~ Inside -+- 51 -- 51-2 52 

+1Q....__ ____________ _. 1r Outside 

1st 2nd 3rd 4th 1st 2nd 3rd 4th 

Changes in the horizontal difference over time (Unit: mm) 
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2. Results (2) Outer Wall Measurement (Consideration) 

- The horizontal differences measured this time were about the same as those in the first inspection 
(May 2012), the detailed inspection of outer walls (June 2012) and the second and the third 
inspections (August and November 2012), and the deformation characteristics on the measurement 
points were also similar. 

- The small difference from the previous measurement results may be due to factors such as error of 
the optical equipment (Measurement error of ± 2mm may cause approx. 4mm (Max.) error in 
horizontal difference) and thermal expansion of concrete (thermal expansion coefficient: Approx. 7-
13x 1 o-6/°C) which may cause approx. 3-7mm error because of the difference of average monthly 
temperatures between November and January/February. 

- As for the south outer wall, the measurement points which will interfere with the cover installation for 
fuel removal at Unit 4 will be excluded considering that no significant change has been found in the 
past 9 months. (For the measurement performed this time, a total of 5 measurement points on the 
south wall on the first and the second floor were excluded.) 

5th floor level· 

4th floor level 

3rd floor level 

2nd floor level 

1st floor level 

Tl!PCa 

.1 • 
I 
I 
I 
I 

' I 
I 

;~ ~ . . []!] [ill 
cg] 

. ~ Cover being 
constructed for fuel 
removal at Unit 4 
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2. Results (3) Visual Inspection (Plan, Criteria) 

Visual inspection*1 was done on the concrete floor and walls. In the case that a crack of a width 
of 1 mm or more is found, repair must be done as appropriate. No crack of a width of 1 mm or 
more was found in the first inspection (May 2012), the detailed inspection of outer walls (June 
2012) and the second and third inspections (August and November 2012). 

/ /,// ,/// / 

/ 

"'1 The visual inspection was done while avoiding interference with the 
cover installation work for fuel removal. 

ViSUcll illSl>ectiOll f 01 Cl clCkS. etc. 
lns1>ect io 11 

Check for cracks on the walls and the floor Is the crack width 1 mm or moren 
OR 

P1 i111<11y 
ev.1111.11io n 

mm 
0.1 0.5 1.0 1.5 

Create a picture 
ofthe crack 

Re JM i1 as .11> 1n o IH iat e 

Is there a possibility ot 
rebar corrosion .. ? No 

Countenne.-.stue 

OK 

Visual inspection Crack scale*2 Flow of Visual Inspection 

Tl!PCa 

*2 Crack scale: Used to measure the width of a crack. (The scale is placed on a crack to measure its width.) 
*3 In the case that the crack width is 1 mm or more, the durability of the building must be reviewed in accordance with the 
"Maintenance and Management of Structures in Nuclear Facilities" specified by the Architectural Institute of Japan. 
*4 In the case that rebar corrosion which may affect the building durability is found on the inspected area. 
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2. Results (3) Visual Inspection (Results) 

Since no crack of a width of 1 mm or more or with possible rebar corrosion was found 
as a result of visual inspection (similarly to the past results), it has been concluded that 
there is no hazardous deterioration of structural durability. 

r-----------------------------------------

~ -~~~~-~~-~~ --=-: ~~~~-~?!~~ -~~~-~~-j 

• 
G)Westwall Cl)south wall 

First floor 
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2. Results (3) Visual Inspection (Results) 

r-----------------------------------------

~-~~~~~~-~~--=-:~~-~~!:?!~-~-~~~-~~--i 
r . 
I 

@ SFP side wall @west wall (Inner wall) 

·~- ' \-
• 

Second floor ~ 

N9 ~ Jfi 

i~ 
@West wall (Outer wall) @south wall (Outer wall) 

*SFP: Spent fuel pool 
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2. Results (3) Visual Inspection (Results) 

r-----------------------------------------

t_ ~~~~-~~-~~ --=-: _1 ~~~-~~!~~ -~~~~~-j 

Third floor 

D 
N 9 Fourth floor ... 

tJ IUR:C1l 

,..... 

• 

Q)SFP side wall (East side) @SFP side wall (South side) 

l 

@SFP side wall (East side) @SFP side wall (West side) 

*SFP: Spent fuel pool 
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2. Results (4) Concrete Strength Evaluation (Plan, Criteria) 

The concrete strength of the spent fuel pool frame was evaluated*1 by non­
destructive inspection technique (Schmidt Hammer*2) to confirm that the strength 
fulfills the design standard. The concrete strength fulfilled the design standard in the 
first inspection (May 2012), the detailed inspection of the outer walls (June 2012) 
and the second and third inspections (August and November 2012). 

•1 The evaluation was done while avoiding interference with the 
cover installation work for fuel removal. 

Me.1surement by Schmith H.1mme1 

Non-destructive inspection 
(Schmidt Hammer*2) I Reevaluate by analysis I OK 

Flow of Non~estructive Inspection 

*2 Schmidt Hammer Technique: A non-destructive inspection technique to estimate concrete 
strength by hammering the concrete and measuring the impact returned. 

lns1>ect io u 

P1inltl1y ev.1h1.1tion 

Countenneast11 e 

13 



2. Results (4) Concrete Strength Evaluation {Measurement Points) 

The concrete strength measurement points*1 are indicated below. 

-4 

• • 
•1-1 e1-2 1-3• e2-1 

First floor 

·4-1 

D • 

Fourth floor 

Tl!PCa 

2-6 

• I 
•2-2 

Second floor Third floor 

r-------------------------------------, 
Spent : (legend] e: Measurement points : fuel L ____________________________________ J 

pool 

Fifth floor 

* 1 The measurement points were set at 
slightly different locations from the 
previous measurement points. 
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2. Results (4) Concrete Strength Evaluation (Result) 

As a result of measurement, the concrete strengths on all the measurement points were above 
the design standard (22.1 N/mm2) similarly to the past results. The concrete strength is 
considered to be about the same as the past results taking into considerations the error 
of Schmidt Hammer*1 and that the measurement points were set at slightly different locations 
from the previous ones. 

• 1 Error of approx. 3N/mm2 is assumed for the experimental value and the strength criterion formula according to the "Guidelines for evaluation 
of concrete compressive strength by Schmidt Hammer" (August 1958, Material Testing Research Association of Japan). 

45 
...... 
C\I 40 E 
E 35 --z ........ 30 .c ....... 
C) 25 c 
Q,) ,_ 20 ....... 
(/) 

Q,) ....... 1 5 
Q) ,_ 

1 0 (.) 
c 
0 5 (.) 

0 
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-

Concrete strength evaluation results 
c::::::J The first inspection (May 2012)/Detailed 

inspection of outer walls (June 2012) 

c::::::J The third inspection (November 2012) 

- Design standard strength 

- - ---- >- - .... - ... -- ->- .... - - -

c::::::J The second inspection (August 20-02) 

c::::::J The fourth inspection (February 2013) 

-- ---- .... -- ""'"" -
-""'""-- ....._-- -i----

....-...----

1-1 1-2 1-3 1-4 1-5 2-1 2-2 2-3 2-4 2-5 2-6 3-1 4-1 

Measurement point 
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Summary 

- As a result of the fourth inspection, it has been concluded that the building is not 
tilted and a sufficient concrete strength is maintained with no cracks that would 
affect the structural strength of the building. 
- The condition of Unit 4 Reactor Building has not changed much since the first, 
second and third inspections and is capable of safely storing the spent fuel pool. 
- The inspection will be conducted on a regular basis in order to check for changes 
over time. 
- Part of the visual inspection and concrete strength evaluation was performed with an 
outside expert. The past inspection results including the seismic capacity analysis 
results were also reviewed by the expert. 

Outside expert observing the inspection 

Outside expert (on the left} Outside expert (on the left) 
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(Reference) Corrosion prevention measures implemented at Unit 4 Reactor 
Building 

Since the concrete surface of the posts and beams in Unit 4 Reactor Building came 
off and rebar is partially visible due to the hydrogen explosion, corrosion prevention 
measure (spraying mortar onto the exposed parts) will be implemented for the 
purpose of ensuring the durability of the members starting from around March 2013. 

TRPCa 

Corrosion prevention measure r---------------------------------------------------------------------------1 
: (Legend) - : Rebar c::::::::J : Concrete c:::J : Area mortar is sprayed : ·----------------------------------------------------------------------------

1. Before the earthquake 2. Rebar being exposed (Current) 3. After spraying mortar 

¢ 
Trial measure implementation 

Trial implementation was done at the 
site to confirm if mortar spraying can 
be applied. 

Date: November 24, 2012 

Location: Post on the fourth floor 

Photo 1 : Before trial implementation Photo 2: After trial implementation 
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< Reference > 
February 21, 2013 

Tokyo Electric Power Company 

Camera Images Acquired at Unit 1 Torus Room Investigation 
at Fukushima Daiichi Nuclear Power Station (Day 1) 

[Results of investigation using a camera] 

Accumulated water level: 

... 

Approx. OP.3700 (Depth: Approx. 4.9m) 

Clarity of the accumulated water (Visibility): 
Approx. 60cm 

Structures inside the Torus Room: 
Though rust, etc. was found in the acquired images, no major 
damage was found on the structures. Evaluation in detail is to be 
performed . 

•• •••:tJ -



[Photo 1] SIC wall surface (Camera position: OP.3200) 

... •• •••:tJ Photo taken on February 20, 2013 by TEPCO 

•• 



[Photo 2] Bottom of the Torus Room (Camera position: OP.-800) 

Width: Approx. 1 Omm 
~ - - -

.· I 

.• L' 

... 
• •• • I ... •• •••:tJ Photo taken on February 20, 2013 by TEPCO 

•• 



[Photo 3] Accumulated water surface (Camera position: Approx. OP.3700) 

.. 
Photo taken on February 20, 2013 by TEPCO 

-~-



[Photo 4] Torus Room ceiling (Camera position: OP.7700) 

Photo taken on February 20, 2013 by TEPCO 



<Reference> Temperature/dose measurement results 

Location Temp. [0 C] Dose 
[mSv/h] 

<D OP.10200 4.8 1.5 

----©. First floor of the Reactor Building: OP 10200 
@ OP.9200 16.3 180 

---·@. e: Temperature/dose measurement point OP 9550 @ OP.8200 17.4 220 

---·@ • T: Water level measurement point © OP.7700 17.3 230 
--- © • --- ® • ® OP.7200 16.9 250 

--- ® • Suppression 
© OP.6200 17.1 420 

chamber 
--- 0 • (j) OP.5200 17.4 780 

--- ® • @T Water level: OP 3700 @ OP.4200 17.7 920 

--- ®' • 
® 

Water level: 19.8 800 Approx. OP.3700 
®• @) OP.3200 22.7 110 

@• 
® OP.2200 22.9 93 

@• 
@ OP.1200 22.9 83 .--Dosimeter @• OP-1230 @ OP. 200 22.9 82 ---·@• 
® OP. -800 22.8 90 

@ OP.-1230 22.8 95 ... •• •••tJ -



< Reference > 

Investigation of Unit 1 Torus Room at Fukushima 
Daiichi Nuclear Power Station (Day 2) 

February 22, 2013 
Tokyo Electric Power Company 

TEPCC 



1. Investigation Method (Sampling of Accumulated Water and B 
Sedjments) 

Samples of accumulated water and sediments were obtained by inserting a hose for sampling 
accumulated water and a sampler for collecting sediments from a hole of a diameter of 200mm. 

I Northwest area of the first floor I 
Shield container 

~ 

Dry well 

CCD camera 
/ 

Investigation items 

Accumulated water sampling 

Sediments sampling 

~o 
i~ Number of workers involved: 20 
"' -· ~ ~ Time: 9:55 AM to 12:30 PM 

"'O "' _ .... 
~- Q Exposure dose: 1.46mSv (Max.) 

Sediments collector 

Investigation 



2. Sampling (Accumulated Water) -
Location Sampled amount 

Dose on the surface of the 
samplinQ container 

Approx. 1 m above 
Approx. 250cc Approx. 0.7mSv 

the water surface 
Approx. 1 m above 

Approx. 250cc Approx. 0.4mSv 
the bottom 

< Sampling being performed > 

... •• •••:tJ Photo taken on February 22, 2013 by TEPCO 



3. Sampling (Sediments) • 
Sampled amount 

Approx. 1 Occ 
(including water) 

Dose on the surface of Approx. 4mSv/h the sampling container 

< Sediments collector > 

< Container with sampled sediments > 

Technical cooperation: 
ATOX Co., Ltd., Chubu 
Electric Power Co., inc. 

Photo taken on February 22, 2013 by TEPCO ... •• •••:tJ 

l~. 
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< Reference > 

Results of Investigation of Unit 2 Reactor Building 
Operation Floor Utilizing a Gamma Camera 

February 22, 2013 
Tokyo Electric Power Company 

---0 JISR•:tJ 
TEPCC 



Outline of Investigation 

Purpose 
As the atmosphere dose in the operation floor (fifth floor) of Unit 2 Reactor Building needs to 
be reduced in order to prepare for fuel removal planned in the future, decontamination and 
shielding measures are being planned. For effective and efficient planning of measure 
implementation, the relative intensity and distribution of radiation on the surface were 
investigated mainly in the upper part of the reactor well utilizing a gamma camera. 

Investigation 
A platform was installed in the east side of Unit 2 Reactor Building and the radiation released 
from the target surface was measured at the blow-out panel opening on the operation floor 
utilizing a gamma camera (y -eye II developed by the JAEA). The investigation results will be 
analyzed to obtain the radiation distribution on the target surface. 

Number of workers involved 
TEPCO: 7, Cooperative company: 13 

Date and time 
Thursday, February 21, 2013 from 9:00 AM to 4:55 PM 

Maximum radiation exposure dose 
0.75mSv/person (Planned exposure dose: 4mSv) 
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I Unit 2 Operation Floor I 
Blow-out panel opening~ . 
(W6,000mmxH4,300 mm) -... 

Fence 

Repeater 

Investigation 
Unit 2 operation floor 

Main Anti­
earthquake 

Bulldlng 

Operation PC 

a 

'&'1·• -
4"4- - - • -85. . 

_- 1-1-... 
146 - -

~~ -· -. -----" -= 
6-9· " 128 

- - -\-- ·- - ~5 
55 - - ~·.- l8- - - . - -

- - - - -2 

~··. 

• 

1 · 

j, 
·1 •. 
~' ; ,' 

. '] ,1 . r 
. :1 ! 

. " 

Fuel handling 
machine 

N 

it 
190 

r-even 

The numbers provided above are the dose rates obtained on June 13 (Unit: - : Fence 
mSv/h). The figure is a simulated image. In actual, images were acquired by 
horizontally dividing the target surface into three parts. 
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Investigation Results (Preliminary) 

: \ 
., . \ 

r··. 
! " 
~ ·. . . 
" < 

\

. I l . 

. ' '\\. , 
·,· .. t 

. I 

\ 

• 

i High 

0 
0 
(/) 
CD 
....,, 
e?. 
CD 

..._______. ! Low 

Dose rates measured from the gamma camera position 
Investigation results of Unit 2 operation floor will be analyzed to obtain the radiation distribution 
of the target surface. The analysis is estimated to be completed in about a month. 
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< Reference > 

Soundness Inspection of Unit 2 TIP Guide Pipe for 
the Investigation of the Reactor and Thermometer 

Installation 

February 22, 2013 
Tokyo Electric Power Company 

---0 •R•:tJ 
TEPCC 



Purpose and Overview 

Purpose 

The soundness of Unit 2 TIP guide pipe will be inspected in order to 
determine the feasibility of investigating the inside of the reactor utilizing the 
TIP guide pipe and installing a thermometer in the TIP guide pipe. 

Overview 

Insert a fiberscope into the TIP guide pipe to inspect its soundness (check for 
clogging and damages) based on the acquired images. 

PCV 
:::U:·t.I 

>:>:•9t.11HI 

Drt~ I 91t 

Prni~ Ll:•::al 
·:~ •:h p .. ·u~ I 

TIP instn.n1entJltion hryout 
TIP Room layout 



Inspection Procedure 
Ways to confirm the feeding length 
- Visually confirm the marks put in the interval of Sm. 
- Check the number of times the handle rotated (Measure the feeding length 

RPV per rotation beforehand). 
or ___ - Check the valves, joint, limit SW, etc. in the images . 

. 8 Insertion procedure: D-A-C-B (Start with the pipe in the back of the TIP Room 
I .. 

1 
considering the case where the equipment needs to be moved or removed due 

~
. d l~1 1"J' to contamination in the pipe.) 
·rj·:J ll' J .1l ,-.p~~:.7~, ~ ...... , o I Judgment on work -·----------------·r.... ~ - c !, i _•.~"-·:J 

~- , ... .,,_ termination 
PCV 

1.: P ~ 1:r~ ,•.i --------· 

Pedestal 

n 
7'J 
[Check l)4)iUtS) 

(Limit :::1.1li <t t~1~ 12rtr.m1::'2) 

l~J Ji:•ir1t (ir1tti~ p~,j~".'f.il) 

(~1 LPi;:M d'2ti;,::tor_i•:1irit 

Terminate the work and 
withdraw from the TIP Room 
if the atmosphere dose rate in 
the work area exceeds 
3mSv/h or the surface dose 
near the penetration exceeds 
30mSv/h. 



Schedule {Draft) 
1. Perform soundness inspection of the 4 TIP guide pipe utilizing a fiberscope. 
2. Determine the investigation items for the inside investigation of the reactor based on the soundness 

inspection results [Hold point: March 1]. 
3. Perform temperature measurement after modifying the feeding/winding unit to enable continuous 
temperature measurement [April]. 

February March 
18 19 20 21 22 23 24 25 26 27 28 1 2 3 

Consideration T1 aining 
Eve luation of the V7Hol cl 
ins~ ection results poi1 II -

~e pipes So undnes s inspe ction of (4) gui 
Work at - -

the site Prepa ation (i ncludin ~ deco1 1taminc: tion im ide 
the Tll t> Roorr and re moval 1 )f obstc cles) , 

' )ysten is sub ect to 1nspe1 ~tion: [ >-A-C- 3 

March April May June 
W1 W2 W3 W4 W1 W2 W3 W4 W1 W2 W3 W4 W1 W2 W3 W4 

Consideration Modi ication of th 13 feec ing/wi nding unit, tr ainin~ 
Ins de im pectic n and temp~ ~ratun~ 
me asure1 nent L tilizin! an e hdosc >Pe or wire 

Work at ... • QUI :le (fo1 all 4 JUide Jipes) insta lation of a 

the site 
per mane 1t ther mo me ter ... •• •••:tJ 



[Reference material 11 
Provisional Translation Mid-and-Long-Term Roadmap towards the Decommissioning of 

TEPCO's Fukushima Daiichi Nuclear Power Station Units 1-4 (Summary) 
June 27. 2013 
Council for the Decommissioning of 
TEPCO's Fukushima Daiichi NPS 

I. Introduction 
It was decided at the meeting of che Nuclear Emergency Response Headquarters on February 8, 
2013 to establish the •'the Council for the Decommissioning of TEPCO's Fukushima Daiichi 
Nuclear Power Station" (hereafter refe1Ted to as "Council"). It aims to accelerate che 
decommissioning and to enhance the fu11her collaboration between on-site work and 
government-led R&D program through the involvement relevant R&D bodies into 
Government of Japan and TEPCO. The first Council meeting on March 7. 2013, deliberated on 
the acceleration of fuel debris removal and other matters. Chairman of the Council and 
Minister of Economy. Trade and Industry Toshimitsu Motegi directed Lo complete the revised 
Mid-and-Long-Term Roadmap hy the end of June 2013. 
"The basis for discussing the revision of the Mid-and-Long-Term Roadmap" was released on 
June I 0 and opinions were collected from rukushima Prefecture, local governments, and 
experts. Based on these opinions. the revised Mid-and-Long-Term Roadmap was compiled and 
adopted by the Council for the Decommissioning. 

Major Points for the Revision 

1. Review schedules based on the condition of each unit 
• Individually review schedules based on the condition of each unit, accelerate the initial 

target for commencement of fuel debris removal (originally set to begin 10 years) 
• Prepare multiple plans for the removal of the fuel and fuel debris in order to make it possible 

to take measures flexibly depending on the on-site situation 
• Examine acceleration of the targec for commencement of fuel debris removal (by 

approximately one-and-a-half years from che originally planned December 2021, at the 
earliest) and review research and development plans 

2. Strengthen communications with local people and across all levels of society 
Estahlish the Fukushima Advisory Board (provisional Litle) under the Council for 
Decommissioning, with the participation of Fukushima Prefecture, sunounding local 
communities, relevant local organizations, and experts in the fields of regional development 
and communications, and make efforts to provide more detailed information while 
simultaneously seeking feedback from che public on decommissioning work and on che best 
ways of providing information and conducting PR activities to strengthen the provision of 
information and communications with local people, etc. 
Provide opportunities to participate in the decommissioning work to relevant companies in 
Fukushima Prefecture, foster local companies that supply required equipment and machinery 
on a long-term basis, and promote to set up new companies to revitalize local economies. 

3. Develop a comprehensive structure to gather international expertise 
• Appoint international advisors who provide advice to the R&D management organization 

and establish an international collaboration department in the organization and an 
international decommissioning expert group consisting of foreign experts in vmious fields 

• Develop an environment which facilitates the participation of foreign research institutes and 
companies in the decommissioning work 

• Strengthen cooperation with the international community through che frameworks of 
bilateral and multilateral cooperation 

Basic Principles for Mid-and-Long-Term Initiatives 

[Principle 1] Systematically tackle the issues while placing top priority on the safecy of local 
citizens and workers. 

[Principle 21 Move forward while maintaining transparent communications with local and 
national citizens to gain their understanding and respect. 

lPrinciple 3 J Continuously update the roadmap in consideration of the on-site sicuation and the 
lacest R&D result. 

lPrinciple 4 J Harmonize the efforts of TEPCO and Government of Japan to achieve the goals 
indicated in this Roadmap. The Government of Japan should take the initiative in 
promoting the etfo11s to implement decommissioning measures safely and steadily. 

Concept of Ensuring Safety in Implementing Mid-and-Long-Term Initiatives 

~Ensuring safety as Specified ~uclear Power Facilities (Basic Concept) 
Under the framework of Specified Nuclear Power Facilities, safecy measures should be established 
for TEPCO's Fukushima Daiichi NPS Units 1-4 with the aim of reducing the risks associated with 
the facilities as a whole and optimizing safety within and outside the NPS. AL the same time, the 
safety measures should be reviewed timely and flexibly based on the circumstances in order to 
avoid any hindrance to on-sire work. 

);;--Efforts to ensure safety 
(I) Equipment safety - continuous efforts to improve equipment reliability -
• Efforcs will be continued based on the Implementation Plan related to Countermeasures for 

Improving Reliability (established in May 2012). 
• Measures to improve reliability will he timely reviewed and implemented under framework of 

che Emergency Response Measures Headquarters for Reliabilicy Improvement in che Fukushima 
Daiichi NPS (established in April 2013). 

(e.g. )Shift Lo water injection from the condensate storage Lank; change Lo accumulated water 
transfer lines made of polyethylene: review and establishment of maintenance policies for the 
water treatment equipment; change of power supply sources for the imprn1ant load, etc. 

(2) Work safety - safety and radiation control for workers -
In addition to ensuring general work safety of workers, measures to reduce workloads and dose 
rates to the extent possible will be implemented chrough optimizing protective equipment and 
implemencing decontamination . 

(3) Reducing the impact on the surrounding environments - reducing and controlling 
radiation doses at the boundaries of the site 
As che reactors have been cooled in a scable condition, the radioactive material release from the 
reactor buildings has been kept in a low level. Secondary waste from accumulated water treatment, 
rubhlcs and contaminated water will he managed properly with the aim of reducing radioactive 
material release from the site. The dose rates at the site's boundaries will be reduced to less than 
lmSv/year. 

);;--Development of new standards and regulatory response actions 
The basic concepts for regulatory responses and supporting data will be presented as soon as 
possible so chat che relevant entities can timely take regulatory responses for proceeding with the 
decommissioning work. 



2. Plan for Rl' IHO\'ing thl' Ful'i and Ful'I D1..•hris from Each tnit 

·To reduce risks . (i) removal of the fuel from the spent fuel pool and (ii) removal of the fu el 
debris will be carried out at the earliest possible time. According to the condit ion of each unit , 
work processes will be accelerated and multiple plans will be formulated. 

Fuel removal Fuel <leb1i s removal 

Initial IUn ?ClS DL-cemhcr 20 1'.l lthc earl iest unit) December 202 l (the carlics1 unit) 

First half!'.!!" fY~2!.! (~Dl:-llDd-11-ball" 
Uni! I (Earli.:sl plan =Plan 2) St:1.·ond half of FY20 17 

:1:ears eaclii:c lh;m Lb!: i11ilii.1I gJanl 
First half of FY2020 (one-and-a-half 

Unil 2 (F.urliest plun = Plan I l SecMd half of FY2017 
)!ears e~rlii:r lh11n lh!: Initial ii1an) 

Unit :> (Eal'licst plan = l'lan I) 11irst half of FY2015 Second halfofl'Y202 1 

November 2013 (one month earlier 
Unil 4 -

than the initial nlan\ 

December 2011 
(Roadmap established) December 2013 l>ecem ln~r 202 1 

JO to 40 years in 
the future 

Efforts l(> slabililt: 
th.:NPS 

<Cold shutdown 
achieved> 
· Achieve cold 
~huttlown 
• Siwiticantlv reduce 
radiation reli.1Se-~ 

t:xi~tin:: rt.·1,1xh1r bui Id i1iai 

. . . . 

Phase 1 Phase 2 Phase 3 

Period up to the 
commencement of 
the r emo, ·a l of the 
foci from the spent 
ful.'I pool (within 2 
years) 

Period up to the commencement of 
the removal of the fuel debris 
(withi11 10 years) 

Period up to the 
rnmpletion of 
decommis.~l onlug 
measures (30 to 40 
years in the future) 

k•mfl"P 
-.· r:11t1i.: 

1-Ut'I KaodHot 
M:o«hlnt' <~'H~lt 

rr11t•r 
J (Olll•fntr 

< Plan 1> 

I 
l'irst half <:f FY2020 
1.onc-anct-alhalf ~·N1rs 

carlier than tl1' initial 

When the existing 
reactor building can be 
decontaminated and the 
FHM l'an b.: r.:slOred 

~----

< Phlll 2> 
When the reactor building 
h;is sufficient seismic 
resisuml'e for a l'ontainer to 
b.: l'<•nstrul't.:d on its upper 
level 

< Plan J> 
When the reactor ouil<ling 
lacks surfrci.:nl seismic: 
r.:sisfill)(;e. nec.:ssilaling lhe 
con~truct ion of a separale 
co111a iucr 

I 
First hall'11f n ' 202 I 

(6 mouths c;/rJii:r thi111 the 

initial 1•lanl 

I 
I 

Fi rsl f a If of FY 202~ 

Future plans will be narrowed down in the first half of FY2014 based ou the results of unalysis of the 
likelihood of the existing reactor building's decontamination or restoration ot' the FHM, as well as the 
results of the assessment of the seismic r esistance of the existing reactor building. 

In order to remove the fuel from the spent fuel pool , (i) rubbles in the upper level of the reactor 
building needs to be removed (lhis process has been complc1ed for Uni! 4 and is ongoing for 
Unit 3), and then (i i) a cover or a concainer for che entire reactor building is to be constructed 
and the fuel handling cquipmcnl is to he installed (now under construclion for Unil 4 ). 

• At the same time. (iii) the fuel stored in che common pool is to be moved to the temporary ca~k 
custody area to make vacancy in the common pool for the fuel removed from the spent fuel 
pool. and (iv) 

• Transportation of the fuel removed from Unit 4 is scheduled to commence in November 2013. 

Fud 
han<lling 

cquipmcni 

Con1mon pouJ 

lhtt trmporar~· 

cusk (Ustody ar~u 

• The most reliable method of fuel debris removal is to remove the fuel debris in keeping them 
covered with water in terms of reducing the risk of radiation exposure during work processes. 

• Accordingly, the fuel debris will be examined and the primary containment vessel (PCV) will 
be examined and repaired for filling the PCV with water. Furthermore, R&D for the removal 
and storage of fuel debris will be implemented. 
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.\. Other Plans '."lleces<,:ir~· for the Implementation of the ''lid-and-Long-Tenn lfo:ulmap 

Continuous Monitoring Cold Shutdown State of the Reactors and Cooling Plan 

>Keep the cold shutdown state 
• Improve backup system of the monitoring temperatures in the PCVs and RPVc 

Contaminated Water Treatment Plan 

~Necessary discussions will be held on the following contaminated water treatment measures, and 
discharges of contaminated water into the ocean will not be implemented lightly. 
(i) fundamental measures to prevent the intrusion of groundwater into reactor buildings, etc. and a 
consequent increase in the amount of contaminated water 
Several countermeasures need to be prepared for the risk of the failure of current measures. Water 
levels should be managed by restoring the sub-drain, and the intrusion of groundwater into the 
reactor buildings should be eliminated hy installing frozen-soil shielding walls on their landward 
side. Ways of resolving technical problems will be verified while the design of frozen soil shielding 
walls to be installed on the landward side is promoted. 

(ii) Improvement of the capacity and stable operation 
of contaminated water treatment facilities 
Efforts lo enhance the reliability of contaminated water 
treatment facilities will be promoted with a view lo the 
operation of multi-nuclide removal equipment. 
(iii> Construction of new tanks to manage 
contaminated water 
Based on the estimated tank capacity required on a 
mid-and-long-term basis. a plan to construct new tanks 
will be set up. A plan lo increase the capacity lo 0.8 
million m3 by FY2016 will be examined. Construction 
plans should be reviewed and implemented flexibly 
depending on the circumstances. 

(Plan to cons1rucl shi•lding wall~ 
on thr landward side) 

Plan towards Reducing Radiation Doses of Entire Plant and Preventing Expansion of 
Contamination 

°'>'In order lo prevent expansion of ocean contamination, the shielding walls on the seaward side 
will be constructed by the middle of FY2014. 
°'>'Measures will be taken, including land improvement to prevent the expansion of contamination 
and the removal of contaminated water in the trench on the seaward side, while simultaneously 
dealing with the increased concentration of radionuclides in groundwater near the seawall and 
strengthening monitoring (including investigation of contamination routes). 
>-Waste management and radiation dose reduction al the boundaries of the site will be continued. 

Plan for Storage, Management, Processing and Disposal of Solid Waste 

:;;:.. Measures to reduce the amount of waste will be taken in the following priority: Reduce the 
amount can-ied in > Minimize waste generation > Reuse > Recycle 
• R&D for charac1erizing and analyzing waste properties will be promoted to explore processing 

and disposal methods. 

Plan for Decommissioning Reactor Facilities 

>Decommissioning scenarios will be considered and established through gathering worldwide 
information on bow to ensure safety of decommissioning in consideration of end state of facilities. 

Personnel Plan towards Mid-and-Long-Tenn Initiatives 

)-The number of personnel required will remain at a same level for the next three years. 
)-Because it will be necessary to work under much higher dose rates in the mid-and-long-lerm, 
personnel plans will be reviewed when the Roadmap is revised. 

Plan towards Improving Work Environment and Conditions 

~Work safety and health management: Improvement of rest area, heat stroke preventive measures, 
ensuring of the medical system. etc. 
~Radiation control: Expansion of areas where a full-face mask is not required, improving 
exit/entrance bases. etc. 
~Efforts to ensure appropriate working conditions: Education concerning the ensuring of working 
conditions, survey on efforts made by prime contractors concerning working conditions. etc. 
5. Col·xistcnce with Local Communities and Communication with All Levels of Citizens 

:;.. In order to enhance providing information and communication with local stakeholders, the 
Fukushima Advisory Board (provisional title) will be established under the Council for the 
Decommissioning, with the participation of Fukushima prefecture, the surrounding local 
communities, relevant local organizations. and experts in the fields of regional development and 
communications. 

Research and Development Plan 

);:-Research and development concerning the removal of the fuel from the spent fuel pool. preparation 
for the removal of the fuel debris. and the processing and disposal of radioactive waste will be 
promoted systematically. 

Structure to Promote R&D 

">-It is under preparation to establish an organization lo manage R&D activities in an integrated way. 
The appointment of international advisors and the establishment of an international decommissioning 
expe11 group arc under discussion. 

Human Resource Development 

);.The Government of Japan, the JAEA, and the private sector will cooperate with each other to 
promote human resource development by setting priority fields and core bases from mid-and-long­
term perspective. r--------------------------------------------------------------------

Council for the Decommissioning of TEPCO's Fukushima Daiichi 
Nuclear Power Station 

Pn:senlalion amt report on 
the i:om.:ept for 1he fm.:ilily 

Research base facilities 
(JAl<:A) 
;.... Radioactive material 
analysis and research facili1y 
;.... Rcmotc-contrnllcd 
equipmem and device 
development facility 

Co lahoratio 
l:t' i1.a1ion 

Secre1aria1 or the 
Council 

Commillee on Counlermeasures 

Preselllalion and report 
on lhe R&D plan 

Organi7.ation to manage R&D 
Candidate members: JAEA. National lnslitule of Advanced Industrial 
Science and Technology. Toshiba. Hitachi GE. Mitsubishi Heavy 
Industries. TEPCO and other power companies, etc. 

• Appoinlrnenl of international advisors who provide advice on the 
operation and ~tructurc of the organization 
·Establishment of a group consisting of foreign experts in various fields 

·---------------------------------------------------------------------
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(1mSv/hl<J.""FJ 

~M4n IJH!tei c7.) ii ta 

~*4~ LJ tl::l L 7·7·1J1fJi LJ tl::l L 
:15~(1) 

?l: I: J:.fttl:::i:. .. .-77f.jI~f<t1.taLt::ll-€;o:>iiH~1i:-i:tt 
: :::i:.-7--t-~~t~t-f ©~u.;tJ<riit.ur~i'fc~~ 

~*~If~ LJ tl::l L ·r7·1J ~ LJ tl::l L 

:15~® 
~*4~ LJ tl::l L 7·7·1JlfJi LJ tl::l L 

:15~@ 

2 ~~T-i'?~fct .. 7J<~~~l=~.Q~~illcJ:f~~ vfJ\, ~IAJ(J)i~_;_fJ\~~~f=iii~' 

~~;5l1:clt:>.Qo ~~~ .. ;t~ v-7-"' ~1f7 07(J)~ii~~~55lfilll~~~"9 .Q~~o 

[?'7~] ltli~ · il"'l'I=~ 1.J;t~v-7--1 '_..11f-:Jor(J)*tt~1g;~Lt=..t.1: .. 

ei:ff(J)~*4lJJit&~9:ifi(J)fllB ~~:r~ ' .. ~*4-T7' 1J lJJi LJ tfj Lfct .. Jffl-T'ffe~~r=~ 
*!J.-T7' 1) IJ~ LJ tlj L~~~~~il'.o L "(~j? ~f~o 

(f3tlI,£) 

. ~*4lJJi LJ tfj L~~~ <2011 ~Jlr-=f.M) 

. ~*4-T:7'1J lJJi LJ tlj L~~~ (20201FJl..t=F~JD 
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(*1Jf¥.IT~!f) 

. *~ L;-71' '../1f7 CJ70)$~~~~;R©a~*8Jfillj~~trL \. *R~1g}~9f~ 
~.=c 

· ~ff©~*4lfJlt&a~ift©fll 8 fJ\iiHi~9f ~ ~ .= c 

[:17 '../®] '1-~ 1,.;-71' '../1l7 CJ 7©~~clliff~*4lf~t&~ift©fll8J'J'JJ.lli LtJ 

L 'il~I:: .. ~*4lf~ LJ te Lf::~\~fJ~fi~~t#f.:1!'f.:...t.$::J '../77-~a~L -C~*4 
~If~ LJ te°t~fiiio 
(EltlI~i) 

. ~*4lf~ LJ te L~~a <2020 ~Jl..t~) 

. ~*4T::i 1) If~ LJ te LOO~t:i (20211FJl..t~) 
(*ljlf.Ff~i!f) 

· ffli7-ifi~©ifiit~~~'l1~!fiilli*~~f.J' i;..tftB::J '../77-~a~ii."EJfi~--C ~~ .= 
c 

· ::J '../77-©~~t~!f©mftfJ\j[;7 L -CL'~.= c 

[:f 7 '../@] /j-~ 1,.;-71' '../1f7 CJ J7(J)~~ .. Iliff(J)~*4lf~t&~~iftO)fll8&{JffliT 

ifi~©mt~~~'li©~!fiilli*~~&rf.::J '../77-©a~t~i!f©~iftf ::}31, '-C.. :f 7 

'../G)c -~J°7 ~]J\filli LfJL 'i;'@i©~tiiio 
(EltlI~i) 

. ~*4lf~ LJ te L~~t:i <2023 ~m..t~) 

. ~*4T7' 1J lfJl LJ te LOO~t:i (20241FJ!..t~) 

< :f 7 :.-0)-@~;~d.>~ HP> 

<HP2-1) •~•"J m Litlii .. •~-T?'1JJDll.J:±1 Litlii<T.>ilm c2014 •J1J:¥JA) 
~*4lf~ L) te L~+iii .. ~*4T7' 1Jlf~ L) te L~tiiil~ .. ..tftB::J '../77-&rf.~::J 

'../77-a~+~i!f©mft~iid.>~c c ti1= .. *~ 1,.;-71' '../ 1l7 CJ7©5~~~~ 
;RIDIJ~ .. ~*4lf~r&a~ift©fll B"EJfi~Urf.mt7-~©m~~~1©~!¥1illi*~~ 
~Jl'~* :~j~~"t ~o 
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<~*4T:7' 1) Jf~ 1-J te L~~fj(J)~~Jl~*IJWJf9 ~ HP> 
<HP2-2) -~-T:11JJDll.J:±ILn>i~ 

2-ij-#10)~~*477· 1J 1f~ LJ te L~~ii~~iiof.>~'"EI'Fi~c t1.~J::? .. ~~*477· 1J 1f~ LJ 

te LI;! · ~fl(J)~~~{"Tl, '.. 7'7 :.-0)1::(61, '-Cfct 2018 ~Jl...t.::f.M.. 7'7 

~r::;S1, '-Clct 201s ~Jl...t=F~JI .. 7'7 ~::;Si, '-crct 2021 ~Jl...t=F~Jl*"'f 

f ::Jfll "J te L/5;!~~9 ~o 
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(3) 3~-

:/?& *4 lf~ LJ t±:I L 

B!~I•cJJ 

~Jnl:IJ1\·-0) 

~ii 0) Rll.lL It 
(iilit~11, tffiI11) 

-T:i1J lf~ LJ t±:I L 
:15~0) 

-T:11Jlf~LJ t±:I L 
:17~® 

3 ~~-T~~fct .. *~ v-7-1' / 1f7 a 7 ...t.!Br= .. n· v.:f.tJ~~r=f.131-:mtcl 
-:>-Ccf:3LJ .. *~v-11 /~i7D7©*GtJ{3~~r=ieJ~'W5t1:dr>-:>f.:o mr± .. ;t~ 
v-7-1 /1f7D7...t.!B~lm~~*4/-JL-~©:ffv~~~~~L -C~'-Qo~~ .. 
~*4JfJi LJ tfj LJ¥.17J; \-&0:~*4JfJZfJk~~iiii~~~9-Q7:iEo 

[:/7 /CDJ ilm~~*4-:J-1i.,1AJ0)~*4~~*4IrJZ LJ ::e Lmi.11 \-1=~~~nt::~!¥4 
IrJZt&~~i•~m~ v-cirJZ LJ lli L .. -t©~~ .. s~~i.11 \-~~lft L .. ~*4-T:7' 1; ~lfJZ LJ 
lli9~fimjo 

(Elt!I,_¥) 
. ~*4lfJl LJ tfj LmJ~fj (2015 ~Ji...t.-=Fm) 
. ~!¥47:1 1J lfJl LJ ::e LmJ~fj (2021 ~Jil'-=Fm) 
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(*1Jf¥.JT~tj:) 

· iilit=t1 .. ~t1©U.~t.>,i;©~*41fx LJ ttl Lffl:t.JI \-©~mtJ\iijtm-rN.>.Q 
~c. 

r :17 ~] :17 A:D1 :::c6L '-r.. ~*41fx LJ ttl Lm n' \-©~t.>'ifiim'li.. ~'Ii© 
[ij-rJJXil L~l. 'il~©~fiijo 
(Elt~I,~) 

· ~*41fx LJ ttl L~~~ (2015 ~JlJ:~) 
. ~*4-T7' 1) lfJi L) ttl L~~~ (2023 ~Jll'.=f.M) 

<:17AJ) .. ®~5;Rd).Q HP> 

<HP3-1) •*47:1 ')mt LJ :±1 Litlii©ilUR (2015 4JIJ:~) 

~*4-T7' 1J irx LJ m L~fiijli.. iilit~11.. nffiI'li©U,~t.>, i;~*41fx LJ m Lmn 
1 \-0)~©.liW:ti~~at L .. i-©*a~~r&*x5~1E'.9 .Qo 

<~*477' 1) lfX 1.) ttl L~~fjO)~#A~*IJf¥.IT"t ,Q HP> 
(HP3-2) ilft7:1'JJtltLJ:f:I L/J~O)itt 

3 i5-#1©~*4-T7' 1J lfx 1.J 1±1 L~tl~9.ii.t.>~15Jt~c ~.QJ:? .. ~*4-T7' 1J irx "J 
ttl LI~! · ~m(})~~~~l-l. ' .. -:f 7 AJ)l:::cSl. '-Cfi 2019 ~Jll'=FM .. :17 ~ 
®f :::cSl. '-Cfi 2019~Jll'=FAA°*-rl:::lfJi1.J ttl L1.J5!~ff1E9 .Qo 

(4) 4~-
4 i5-~mt -T~~©:if"" ~ v-11 ~-7' 7 CJ 7 J: !Bf::: c6 it .Q :ti v.:t-tfttzd i.. 2012 

~ 12 ~1:::7G7 L .. ~*41fXL)ttlLffln1\-0)a~I·~~L-Cl.'.Qo ma .. ~*4 
lfx LJ ttl Lffln1 \-©!AltBr=~*41f~ LJ ttl L1'1=~©t=d.>©~*41f~t&~9:tl©~~I$~ 
-rN.>.Qo 

1lffl~~*4-:J-J~tJ,i;0)~*41fJi 1.J ttl L~~fj~.A 1·:1:127G7(2011~12 ~H~ .. 
2 ~~IAJ c. L -Cl. 'f =fJ{ .. ~*41fx LJ 1±1 Lmn1 \-©j~lt .. ~}~ .. ~*HI$©I:f¥~.iflli 
~!fl~l-1'1=~~~~ 1.J ~ct;~ c r :::J: LJ.. E1t~©fiii1J L ~~1-L \,. 2013 4 11 ~ tJ' i; ©~ 
*41fX L) ttl L~~~~Elt~o 
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~*~lfXLJlli Li'F~I~ .. i'F~Ji±lrf::~~~~iJ!l' .. ~iia!ll! · l'--7°7'J~~r,t~ 

(}) 1J .A? tJ~:iE~n~ =E,(J)(J), $flJ(J)fJr~*4lfx LJ lli L(J)*s* .. ~*4lfx:t&L 'l=l~ L 
-f? ~~~ .. nltttJ<~ i;tt 9 .. ~:iE L -C ~ 'f .:.A '7:/ .i-J~f ::il!~IJ\~ l:. ~ 'EJ'Fi~'li\ 

iJ!L '.:. ctJqra~~n-cL '~o *f.: .. t•l1'lm•ooi!~ 2 ~~mL 'f.:1tr~1"i'F~1=~ LJ .. 
3*JJatiE(J)lfx LJ lli L!t1m"i~ 2 ~~tJ' i; 1 ~~"'~~ti L .. 20141f*~I(J)~*4lf~ 
") lli L i't=~(J)jC 7 ~ § t~t" o 

(§t~I,~) 

· ~*4lfx LJ lli L(J)miy~ (2013 1f 11 ~) 
. ~*4lf~ LJ lli L(J)7G7 (20141f*~) 

( 5) ~illifi . ~il•Il 
<DflmH*4 /-J~'/J' r0o.>~*4~ 1,J tf:I LB!J~ 

<iim;*~*4-:J-JL4J' i;0)~*41f~ "J m Lr =i*~i'l=~A T ·:; -:J1a: .. ;~i'1" 
~*43 ~~~.~) 

Ca) ~m::t-Jv · $t.:\=-~7'?iliiir~• 
ff!m;*~*4-:f-1~1J, i;Jx LJ lli L t.:~*4~~~fiJTP'Jf ::a;:,~;ttm-:f-1~1 =~;i! 

L .. ~:iE~f ::ft!fitt ~.:. c ~~c9 ~o ~*4lfx LJ lli Lf ::3t.: -:>-Cl~ .. ~~ 
9 ~ 1J .A? c~m~a~m1:: L -CL'< o <~*4lfx "J lli Lf ::i*~ .. ~~*4(J)~lt.JI~ 
tgi5 ~~mno 

--------------------------- r----------------------------1 I 

l "'6% li1--1-'.tfi~~ ~ ~Jf]tilill)J~Jf]jjfg~1 (~~1) : : I 1~Jll?if*'~*;J.-_7--1v 1~ 11:JlJf--1v : 
~-- ________ -'~'- _____________ : (~~1fM4) ~ _________ ~ ~ _ _ ____________ : 

(~~~N) 

;ttm-:f-1~P'J1 ::$a!MtJ' i;~J1iftcp(J)fif~:tJff!m;~~*4'~.. fJTt.:t=~~-t ~ 
~it.:f."'7 .A ?i&1ilf~~iif::~lli9 ~.:.cc L -CL '~o .:.(J)~it.:f."'7 .A ?i&ii 
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§~~11 (jg) 6) Ii, ;~;&:r=~ 1.)1~~ Lt.:.:\=-~ A ?iifi~~r=iifi L -Cl, 'f.: 9 

~©,Z:it~9ii!.:f~ .A? ~i&1ifi9 ~t.:l!h, 2013 £F 4 ,191:::¥t1t .Anlim~~~~ 
L -Cl. '~o 1 --4 -ij-#i©ifm;*~*4 /-J~f ::iifitj:J©~-C©~*4~~m/-J~ 

!::~It .An~t.:l!hl::fi~it.:f~ .A ?i&1*fi~~ii©~_;_l::1'~iJ{~~9 ~;: c 
~iJ' i;, ~it.:\=-~ .A ?1&1*fi~~ii©i~~~~~T? 7:iE'.o *f.:, 'Z:it.:f~ .A? 0) 

~i~fJfil!JJif :::Q"~ 1.) *~<t.,'o 

n~H~I,~] 

2013 fF~J:=F~JJ jtffl/-J~f ::iifi L -Cl. '~ifm;*~*~~~it.:f 
~.A? f ::~3l,~ L, ~it.:\=-~ .A? i&iifi~~iil ::•Rn 
i!~~s 

2014 £FJ!J:.=f.M jtffl/-J~l::c61t~t.aii'~*4~.A(J)f.:l!/)(/)7 ·:; 
?©.An~x 

(b) Ml1'.lm~311 · ~ 
ffm;*~~*4 /-J~n' .;~m /-J~(/)fit~fJ~*4©'~'::: "':)l, '-Cfi, ~:ff 

(/)tfttP'1m!Jtii!~~ilm9 ~;: c(J)~a~1::1.1ax .. 1'F~I 1J r(J)*l.;.t.J~L '-ij­
~~li, ~~p:jfi1'F~fi~fJ~*4:Q"xf&~~ii, tf41Alfflrnbi!~~f$!1::~~9~15 

~t~Mfit9~o 

4 -ij-~~li, ~~~M-Jffl-7-:t.J~~PJil::}3t, '-Ctf4P'1•Rni!mc L -c~Jt:*flm L 
-Cl. '~!Pifiii!~2 ~~f!Jf.19 ~7:iE'.c L -Cl. '~o 

taii'~*~li .. ~.amat~l~r=rit i.:.-c~tlt~~O)~ · tlli~~BJJ.it~~ ~~~~+ 
c Lt.:J:~, tf41Alm•nni!~f=~3iM L .. ~~i!9 ~o 
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n~HII,i] 

20141FJil'.=t=M 4 ~tl.t;tB~0)~~*41fJi LJ t±:I Lf::}3L \""(' t~11~*4f.J\ 
iiaf ~nt::~~1::-flm9 ~ iiJli~·lt(})~~~Ji*~ffi 
O)filj]il 

20141FJil'=F!tJJ 3 ~tlO)~ffl~~*4-:f-Jt,iJ' .;0)~*41fJi 1-J t±:I L~ 
1::~m9 ~~~~t¥i'F~#tO)~~~oo~ · filJJil 

Cc) n 1.J :±1 Lt.:•<D~*l<l>n LJ •"' 

ifm;*~*4-:f-J(.,iJ' i;]f~ LJ tt:1 Lt=~*41t .. 3cruO)r~i .. ~m-:J-J1A::1*lf9 
~o ~n1::3fH=r L -c .. ~1.k©il?l~tr&*;if::!~:1JJ1¥11d:M~tt©~m&um 
I!f ::~ ltf::~~t~~~9 ~o 

[El11I,i] 
2017 1FJi~I 

2020 1FJl~j[ 

ifJJ];jl~*4-:f-J(.,fJ\ i;]f~ LJ ili L t.:~*4-~i*O)~AA 
fit~1'i~¥iilli~ 7 
-ffm;*~*4-:f-J(.,iJ' i;:Q"~ LJ te L t::t~11~*4~(})m1i 
/j;!O)~'f°~7 

ilm~~*4(})mI! . i*'ln;!(})5~JE'. (HP SF-1) 

HP SF-1 -r:rt .. 1j!m;*~*4-:f-J(.,]J\i;]f~ 1-J t±:I Lt.:~*4©~AAiit~1'tO)~!j!iiffi .. 
m1ir::~1tt::~a~a~~r&*;i .. ~~*(})m1i · i*'ln;!~5~JE'.9 ~o 

0*47:1 •J IDl LJ l:f:l LiJiiH 
<~1.J~t> 

~*47:7' 1J Jf~ LJ t±:I LOO~il~AAJi, ~tfljjlj(})~~;~(J)~L \-r.>ijlt;-f'f~Ifi~f: 
~ ":> -c.. ~~ljf ::*i~~JE L -CL \~-15-r:.. ~*47:7' 1) Jf~ LJ ili LI=~ lt-C ~\ 
~c 1d:~iiJJ~oo~1t .. ~~#ir::;Jtim.Lt.::1CJ:; I? 1--- c L -ct~$1¥-.11::iicV:> .. 
*JJ~#l©~*47:7' 1Jlf~ 1-J t±:I LOO~il~!tJJ (20201FJiJ:=F!tJJ) ~W&*;if::A.'T:/ 

1-J(.,I::~ LJ)i&l)-CL \( ~~iJ\~~o 
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JJltt, ~*4T::i 1J o:>1Ii~ · 'l'i~, ffl{f~M~ · J±:h~o:>tl~f!lpJr~ 
o:>a~*8J~;~fcl::i!'B~-r ~.QfJ<, TMI-29 C. !iil~f::, ~*4T7' 1) ~~71< ~ttt.:~fiJ-r 

lfJi LJ t±:l9/J5! (J;l l' rj[i7Ja5!J J:::. (,\-Jo) 'fl\, 1'f~Jlli ( 1ru~~(}')fjl,~'/J' i; 
:B:t~tJ:/J5!-r ~.QC.~~ i;n.Qo 
7J<$-r~*4T7' 1) ~lfJi LJ t±:l9t.:d.>f ::!cl:, jjt~_;_. ~-~(}')~LL \J;tll'I= 

cjS(, \'"(' ffl{T-~~M~7J<~i LJ r=li=il rtt.:.lbJ< ~fj? ~,~f.J\~.Qo ~o:>t.:d.>, 

ffl{T-~~*~~o:>.lbJ<r=li=il rtt.:filJJ~&lt1JIH~ <lt1J<) ~9 .Qt.:d.>o:>tiftii · I 
5!o:>~~~iF-~'"'::>•~r :::Itd.>.Q ~ C. '/J\~~-r ~.Qo 

*-f.:, ~*4T7' 1) ~lfJl LJ t±:l9t.:d.>o:>I5!&7Alii . ~~~~~~~TL -r• 
~1=:Itd.>.Q~ c. t~~-r~ "J, ~o:>~~r=~9 .Qt.:&':>, ~*4T7' 1J o:>1Ii~ · 
11~x~~"EI1rutJ:~N LJ t!!!Hi9 .Qt.:d.>o:>iiJF~~~~~~T L ""C:itd.>, t-o:>P.X:~~~ 

*4T°7.1JlfJi LJ t±:I LI5!~11ii · ~~~~f::;!fJ'9 ~ C.fJ<3t<d.>i;n '"CL '.Qo 
1.JD~ "(, ~*4T7' 1JlfJi '-) t±:I LI5!~~.ff. · ~~O)~~~x5~fcl:, ~tlf::~~ 

~9 .Q71Eo:>...t!B:::J /TT~fcl:~:::J /7-j-~(}')a~tr::t&Jl~~tt.Q~\~iJ{ 
~.Qo 

..t~20)~4~~H.Qf =~~ .. J1VJ<I5!f ::d:: .Qi'F~A. 7- ·:; "":! (~11~*4 4 ~~) 

r::;'cj-:>'"C .. .t;tl'©~i*B>.J~tiOO (a) - Ck) f::71'9~*4T::i 1J lfJZ i.J t±:I Lf::li=ilrtt.:~ 

ii~.. liJf~~~~m:tli1'f~O):it~~ ~~~ L fJ'/J\ i; $51:~~81.Jf :::Itd.>'"C L' < o 
tJ: ct-3.. ~D~tJ*~o:>f.'11 ~S¥: r tt::ffl{ f~~©..t!B*-"'fj[i1J< ~ tt .Qt.: 

d.>o:>ttftii1c1: .. j.~5t~-rltLL '~lm~~~ -rct-3 LJ .. ffl{T-~~*~~...t!B*--rj[i 
1J<9 .Q~ C.t.J'mMC.tJ.Qilr~tm:fE~n.Qo ~©t.:d.>, ffl{fJ:p~~r=11< 

~~& i; "fr=~*4T7' •J ~lfJZ 1.J t±:l91-tHI5!f ::-:>L '"C t1:Jttt-r~~-t~ild.>-rL' 

(o 

< ~ 1*81.JitiOO> 
(a) JjT'JpfU!11'Jidi9! 

ffl{f.lfi~l1'J1c1:1~~c. L -rii*HtJ:~x~r=~ 1.;, jJ v=r · fA.li!~fJ~f± L .. 
1'F~.ft0)7?-t!A-ti'm•-r~.Qt::d.> .. ffl{T-~~iAJO)~x;~aJ!J~~~TL ', *~ft 
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~ll7&*x -C5ij~~;Ji!~tiJE · ~!J!iilli L .. )1Jfliij1rufo:~~t.tfrfij~~l.19 .Q cc t 
f :: .. ~~~ti1'ftJ\iijfi~fo:~~~~~OO~ L .. mif.tfi~P'J(])~~~~~~ L -C 
7 'J-1!7..'li~fff*"t .Qo 

[EltlI,i] 

20141:FJl..t=F!tJJ 1~~c L -c 2 ~~(])ffliT-~tM~~l'fB~JIJ~tJ\ 
ijJJi~ctJ.Qd:: ?~~~~5i;7 

2015 1:FJl..t=F~ tJJ~~c L -C 2 ~~(])ffliT-~tM~~..t!B~JIJ~tJ\ 

ijJJi~ctJ.Qd:: ?~~~~5i;7 

2019 fFJll'.::f.M mif.tfi~P'J(])*liilt5~5i;7 

(b) Jl{~7J<~LJ (::rRJltf=!J& • MtJ 
~*477' 1) ~~J<~ttf::~~-rIJ~ LJ te91J5!tJ\1'f~Jtfcf ( 1ID~~(})0.J~i'J' 

i;U:t~to:n5!-r lf.>.Q c ~x ;ti.Q t=t'h .. mi-ri.tPmM~(])IDIJ~ · 1m~ cit 
7.k) ~fl~OO~ L .. mif.tfim~~7J<~ft "Jr=~ itt::SJIJ'.m: • *m~~~9 .Qo 
*t:: .. ft~I5!c L -c .. mi-ri.tPm~~1::7J<~~~i;91=~!¥477' 1J ~lf~"J tfj 

9I5!f::-:>(, \""( ti*tt-C~~.J-~11!&':>-CL' ( o 

[EltlI,i] 

2016 fFJll'~ 

2017 1:FJl..t=F!tJJ 
20181:FN..t~ 

(c) Jll~11'Jfrlil• 

1JJ~#ic L -c 2 ~#i(})fflif.tfi~~l'fMm~ 
(.ibJ<) J];!(])ffJE'. (HP DE-1) 

mi-ri~~l'fMm~ cvJ<) r=•~ 
mif.tfi~~..tfMmi~ (l.tJJ<) n5!(})~JE (HP 

DE-3) 

~*477' 1) (])If~ LJ tfj LI ::3t:: ?-Cfct .. ~*477' 1) (])1~~~~~JE9 .Q ~ c tJ\ 

!IZ~-r tf.>.Q t::d.> .. rntT-~t§M~P'J(])~~;Ji! ~IDIJ~9 .Qitfl~OO~ L .. ~*47 
7' 1J (]){~fl .. ~ffi .. ff~~fo:i:'(])ffl&~lJJlf~9 .Qo -f(})~, ~*477' 1J (})~;}i! 

tJ' .. OOIAJ~(])001*#l00f:: c? -ct A~:tJ·l·•-r tf.>.Q ~ c ~ll7~* x .. 5±."i:;~ < .. 
tfl&~~d).. ~tff L.. ~C.~~~J19 o 
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[Elt!I,£] 

2016 ~Jll'=FJJI 

2016 ~Jll'=FJJI 

(d) JmT'»=iJ±:t.Jfi.11©11'JiBi& 

JfflT-~tM~~IAJ~j)~1.i5!(J.)iiiJE (HP DE--2) 

JfflfJ:PfM~~IAJfB~J!J~(J.)~~~ 

~*4-T:7' 1J (J.)!fX LJ t±:I Llttrf::lct .. Jfflf.J:PJ±:t.J~pg(J.)~~;,5t <~*4-T7' 1J .. ~ 
IAJ(J.)ti11 · 5ii~~~(J.)~;5t) t!!!tif ::~9 ~~m:~U!f;jij~~~9 ~ ~ c iJ\~,~~ 
~LJ, ~*1,i;(J.)~~~~-L:~o ~O)~ .. MI.ftcliil~I::, ~*4-T::7' 1J(J.)~~;,5ttJ\, 

OOIAJ91-(J.)r:lJOO!~I:: c -:> -c =& A~id:tfl&-c:-~~ ~ c ~lil* ~.. ;t,~;~ < .. 1l·W 

f&~•d.) .. ~1JTL .. acj~~9!9o 
[Elt!I,£] 

2018 ~Jll'=FJJI 

2019 ~Jll'=FJJI 

(e) ~ft7?'1J JDl 1.J tf:I Lttfi(J)IMI 
~*4-T'7'1J !f~ LJ t±:I L(J.)f::d.)(J.)Jttrt~~i4~~I! L .. JfflfJ:P~~f.>~iAJt•~~ 

(})]fJl LJ tf:I L :f, "S-d.)f ::~*4-T:J' 1) (})!fX LJ tf:I L~[l~~~9 ~o 
[Elt!I,i] 

2018 ~Jl...t. =FM ~*4-T7' 1J. ~IAJt·~~~!fJl LJ t±:I L1.i5!(})~;E (HP 

DE-5 (J.)-fB) 

*JJ~f,l(J.)~*4-T7' ') !f~ LJ ttl LO)~~~ (~"':17 

(f) ~ft7?'1J JUlM • ~. ~-
~*4-T7' 1J~:R~ · ~~ · 1*'!1::~9~~1¥-.Jfci~;t.1.ilct TMl-2 iJ~~cid: 

~iJ\.. tii;~-JfflT-:t.J~'lifiJT*~'=~ LJ~~ Lt::~*4-T7 1J (J.)"jjiJ\-Jj~L \ 
*li · ~M.;. -c:-~~ c :titE ~ti~ t::d), ~pg~;5t ~tl!!ti L t::...t. -c:-.. ~*4-T7' 
1J~:Rf.~ • ~ · 1i'iff::009~t!{~j~~~~T?o 
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[§t!I,£] 

2019 fFJll'=FAA 

2020 £FJl...t.=FM 

~*47:7' 1J~:R*~ffi-O)~~ · ~iij[;7 (HP DE-5 
0)-$) 

tJJ~~fJ' i°;lfX LJ lf:I ~ti,f.:~*47-:J' IJ O)~:Rf.~ • 'i 
~ · i*'if©~Yi:i <:fti5l/7 /©~~) 

W~Tt=i1±~fi.ll·~~OJ111~W¥-1illi 

;m1.1<~n<;t.A ~nt::~7-~1±t.J~ · ~~O)tMm*-1' :::~9 ~=tt~ .. 
~7-iPJ±t.J~~x7t~tMm~ <~7-A1ZJt,) ©$tt~©ii5~~f:::~~5:Mt 

iltl'tJ'!!~ ~ n~ t.:li), ~31 :::~rE ~ n~FrittiiJ!~*-1*4~~Jl7-1Z ~~ 

lfx~~ L, ~*47:7' 1J lfx LJ 1±1 L *~O)tt.,ijraiO)ff4mi~~1'i~.!fiilli~fr? o 

U~H!I,i] 

2015£FJll'~ 

(h) 11*17:1 •J (J.)lfd-11'11 

jti1J<*~0)/7 / t--~~~~:1SJt Lt::M~1'1 · ~ 
~~M1.J~M~!l!iilli 

~f.tfi~~l'tMm~ CltJJ<) 1.J5!©~rE (HP 
DE-1 ) (:fllf~) 

~*477' 1) ~lfll LJ 1±19~,il:::t-.)t, \"(' 5!71<.. lfX LJ 1±1 Li'F~~~~T? ~cf::: 
i=FL ', ~*47:7' 1J O)M~~7J<_;_fJ\i{1t Lf.:~~~~M~.Yf~Bn.lt.9 ~~'~ti< 

N> ~ ~ c il' i;, cptt7-P.&~:R*.10)~~1:::1.Ja7t, *~~w.~~iilli~~ .=.1f 1J /?'ltftliT 

O)~~~~T?o 

[§t!I,i] 

2019 £FJll'=FM 

2020 fFJi...t=FAA 

~*!J.7-:J' 1) ~fa.3'f 'if!!ftf;fiJO)~~ 

1JJ~~0)~*477' 1J lfx LJ 1±1 L©~Yi:i <:ftii:f 7 / 

( i) •~ttfi(J.)jljfli~(~~-!>~11'J~(J.)te& 

tJ:). 7~0)~J!B>.JtJtIDJt1Jti<~oomit~N>~cp~ .. ~f.tfilAJO)~~;Ji!~firE · 
fEW9 ~~i§tO)-'?c L -rttJH{!f~n~$ttil.11'~'.fTttf;fijf:::r:lj L "(ft, JJl~ .. 
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1~.;n~*~~1=7':~~;r-:ittJ' ~t.><~~o -it-1 t--~©~i'F~tJ' .;1~.;n~tflli 

~~1JTL .. ~~5$ttlf'~JT:::i- t-: (MAAP10 &7.J.SAMPSON11 
) (]')~Jiit.~(gl L) fJ.tJ< 

i; .. ~11'J~~5R©tEt~l::~d:> .. 11'J$~J!J~~#ifi~~©~ill::&D~9 ~o 
[EltlI~i] 

2013 ~Ji..t.=FJJI 

2013 ~Jil'=Fm 

MAAP & 7J. SAMPSON ©=Ef JIAJ)~D • ~& 

~&~Ji MAAP &7.f. 2013 ~Ji..t.#A*"(S©~&~& 

D~ Lt:: SAMPSON I::~ ~i'?l1'J~~5R©~!Jiiiffi 

~~IA.lftBIDIJ1':©~~~ 

(j)~ft-T?'•JCT.>11~• .. ~. 9Jl~--
fB3·~-~T-.1J~~JT$i!&f::~ L)~~Lt.:~*4-T7' 1)©4~t~ .. tlfi-T7' 

IJ -\t> TMI-2 7:7' 1J ~~ m~ 'f::~tJT~t..~r=~ L) tEfli9 ~o *t::.. ~*477' 1J If~ 

LJ 1±1 L~~©~!! · ~n'f::(R]1t-c~Jlf.tt*rO)**E:J"~lld:>~o 

[EltlI~i] 

2015 ~Jil'=FJJI 

2016 ~Ji..t.=FJJJ 

2016 ~Ji...t.=FM 

2017 ~Jll'=FM 

2019 ~Jil'=FJJI 

(k) ~ftT?° IJ O)jf9:'flj 

~*4-T7' 1J If~ f.) 1±1 LI~! · ~fi~~O)*~il:: 
~-T7' IJ-lj-/::f Jl,,~Jf.IL \f.:'lt~~tEWl::(R] ltf.:!t 
iE~tE~~~ 

~'1ti~it5t*rr · ~Jf~Dffia~©il.m~~~ 
~T7' IJ "if /:f Jl,,(}')'l'i~T-~ (}')~*4f:7' IJ ~ 

J! · ~5-tf::(R]rtt.:~Jf~~~~~©&B.*~~~ 
~*4-T7' 1J (}')~!! · ~511.i~!(}')j~~ (HP DE-6) 

8·IAEA1i1J!t#il'ol~~~f::~-:5~ .. ~&7.J. IAEA f::~L-C .. ~*4-T:7' 1J~ 

(}')*~~*4~o/.Jjf_;_(J) $15-~*~~*4~o/.Jjf (}')~fi~(}')~l:,&i5-tJ<~~ l: ~-:>-CL'~ a 

~*4f7' 1J 1::-:JL '-Cfi .. ~*~~i*~ 1 !i!iftl:9 ~ii-;%(J)!f _;_tg!J¥;!~il 

10 $.ttU~¥filli~~:/.:i..-JL-1tLt.:UM~$.~JT:::i- t: (Modular ~ccident ~alysis Erogram) 
11 .Ml91J~U~5!Jf.I Lf.:~~A>.:J~'TJL-l::~~ffl{f-]J:i!M~~~~::J- i-:· (~vere ~ccident Analysis 

Code with Mechanistic Earal lel ized ~imulations Qriented towards ~uclear Field) 
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m"t-@.= ~t.J<""0~tJL 'f=.YJ .. ~f~ .. ~*4-T7' 1J O)!fx LJ ttl L · ii~~fr? *""0 
I::.. ~B~ti~ilii L ~!!IY-.11 ::itm:fi!!~~""0 ~ -@¥5!~tM~"t -@o 
[§1~I~~] 

2013 ~Jll'=FM 

[:j!IJW.fi;f"e-{ ~ ~] 

~*4=f 7' ') tj:JO)f~~*:J4~jt;j1J:fEftfiO)lfiffl1li~¥ 

iiffi:i[;7 
~*4=f 7' 1J G:JO)*~~*~it;Jtil:rEttf~r& v:~+ _;_ ~ 
!!¥5!0)mJ~¥ 

~*4=f 7' 1J GJO)f~~*~~;l1J:fEfiO)iifflmJYa& 
7J~*4-T7' IJ O)if _;_ 'ifJ!/j*O)tfij~7 

...t.~C! HP 1::-:>L '-C .. TO)~;t1.J~~I!"t-@c .. J~fFO)c it3 LJ c tJ-@o 

HP DE-1 : JJRT'J:PmM~l'ftBO)*m~ (lbJ<) 1tfiO)mJ~:i[;7&7JJJR-Tifi 

m~~""F!nt.J' i;O)!f~1<*fJfO)t•~j[;7~~ t "'.) -r .. JJRT'J:R& 
M~l'!BO)*m~ C.Ll:JJ<) I$0)Jf¥~=!!1JIJT"t -@o 

HP DE-2 : rnt-Tifit§~~IAJftB0)~~1.J5!&rJ~fi©mJ~O)j[;7~~t 

-::>-C .. JJRT'J:P~~IA.lftBIDIJ1':0)mJ~a~=i!IJIJT"t-@o 

HP DE-3: JJRT'J:P~~...t.!BO)*m~(.Ll:JJ<)1tfiO)m)~j[;7~~t-::>-C, 

JJRT'J:Pt§M~...t.ftBO)*m~ (.Ll:JJ<) I$0)Jf¥~=i!IJIJT"t -@o 

HP DE-4: JJRT'J:PmM~O)...t.$ (JJRT'J:Pfft.J~~~it;-) °*""00)JJ<~&LJ 

:i[;7f~ .. JJRT'J:Pff:tJ~IAJ!B~~1.J5!&rJ~fimJ~©:i[;7~~ 
~i L.. JJRT'J:Pff:tJ~IAJ!B~1':0)mJ~a~=i!IJllj"t -@o 

HP DE-5 : ~*~77'•) O'.>'lit~ .. ~~~I!, ~tm:~I! .. !f3Z LJ ttl LI5!&U.1f3Z 
LJ 1±1 Lf~O)~#JHifi~I!~7tO)filJt~O)~i4· ~~5.5ll=~ L -c 
~I!a>..ir=~J;tjjJfrufJt!ftfiTmJ~t.J<j[;7 L -CL\-@.=~ ~m~ L .. ~ 
*4-T7'1J !fll LJ 1±1 L"'-O)Jf¥~:j!IJ!JT"t-@o 
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HP DE-6: If~ LJ tlj Lt.:~*47:7' 1J f::-:>(, '-C .. r:li~9 ~~Jf~ml~&~i&Jf.i=O) 

i&m c O)~.g.,11~~fl'~* ;t, ~*4-T':;" 1J O)m1.1 · m7tn5!~5~ 
tf'.9~o 

4 - 3. IP:l:M c- t:~ ~:; -:J©~IU::~"~itl!©Ai*~itiii ~:f!IJlf;f(...f 
:_, J... 

(1)~ff©~~~K~U©UliU~JMIJttiii 
1-3 ~~0)~*47·::t 1J ~iit7.Jf::;1J!P L, JJr.:T'.lfiO)~tf'.~~~~f.tt~L -CL'< t.:d) .. 

5t11';1J!P~*l!*5C L, 5M~0)1 \7 j.-1l ~-~119~cc~1:: .. 1*~'gl!~f ::J: 

~i~*i1tO)f.tt~ · li=ii..t~[gl~o *f.: .. 1j!.ffigr~*:j:/-J(.,f::~9ii! L -CL '~1j!.ffi~~*4 

I::-::> t, '-C ~, litJJI ::;1JiP ~*lttJ& L -Ct,'< t=lf>.. tfil~iP ~*lttJ& L -CL'< o 1.m ;t -C, 

~!lf*0)~*47:7' 1J ir~ LJ tlj LI =~it .. ffliT'.lF~~~JJ:Jk9 ~ *~r= .. ffli-Ti?5t1k 
;1J!P-;;" /0)1J,tfi!IJ r :tit <~~tm1;;1J!P) O)~-~~~a# ~ ([gJ 7) o 

*: .m~f'i~SfJ'i; 
0) Iruk ff O) ~ 
Mt tl fiJt I~ IJW~ 
*ff'.lE 
(~ff O)f.l~;f 
.lJi) 

<D Jm-Tt=iJ±:t.Jfi.ll&ttJm~;ff,jlifJ.I:.~~ 
<~JJ~t> 

Jffl-TifiJ±:t.J~O);Mr::-:>L '-C .. 1 ~~ • 3 ~~r~ .. 1*~tt0)~1R~~c 

L "'((, \~~~~0)5.wi~"tf.>'#ltJ.M~~~~ i:. c ~ff~~L -c~ LJ' i:..n.; ~.ffi(,' 
f.:5.wl~tl~aJ&L -CL '~o 2 ~~f~ .. i*~~j,tf'.O)~fh~~c L -CL '~Hi~jl 

Jlitt.>~ .. ~IJ!f::J: ?-C .. JJ.1± 1 @I Lf.>'-tltf~L -Ct, 'iJ:t, ,i:_ cf.>'i; .. 5ctiiiJtf~fci 
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5~.Jlit 1 i~~ifil!D~ilio L .. 5~.Jl~~tl L -CL '~o 5~.Jl~tlf.>{iijtf~fJ!ifiJT~~ 
:iE L.. *~~©5M~tl©1\':J?7 ':J :tt.><1*t::n~ J:? r:9 ~o 

1 ~~ · 2 ~tl©mt7-'~~11'1©5MI :-::>(, '-C ri .. tM~~iAJfBaJ!J~© 
~I:, 1 ~~-C:fi~a9'~tl!tff OU!+. 7J<{tlit) ~aiilL .. ~tl~&t~L -c 
L '~o 2 ~~r:-::>L '-Ct,,~~~ .. ~a~tl~+ff~a~ilo9 ~o 3 ~~1:-::>L '-Cli .. 
*i.i.t.>~L 'f.:d)i'F~!l:tl~ff~181?f::..t.-C: .. ~f~ .. mM~IAJ!Bfil!J~~fT? 
cct,1:~a~1latff~a~9~o 

~~~O);gJt©m*~*Ir:nax -c .. ~*4-T':7' 1J ©~n~©~~11~~~119 ~t= 
8), 1-3 ~~ct,.. mM~:tJA. ff!,1:,, A. 7" k ~ffll, '-C.. ~'11ti~i* ( ~-tz 
/ / 135) ©51Jl~~iL -Cl, '~o i&l:~J'fO)~~i1~t.><~i;nt::~l:li .. ffli-T',t'P 
J±:t.J~. mM~f:li*?~H- ... 1) r/k;@;~~;±.A. 9 ~~cc L -Cl, \~o 
~n.;©~~~O)~ftt1.J5!~~x -::>-::> .. ~f~t, .. !fi;g~.it~x~©iii~*l~ 

<!! i*a>.JatiE> 
ffliT-~J±.1J~l1'J5U!tl :-::>L '-C.. Hi~~U!t©a!ll!I :{J; ;t -C irula5U!t 

~~~-c: ~ ~ J: ? 1 :.. 1 ~~r1iruia©5~!ta~r :r'Rl 1 t.. 2013 ~Jtcp1jj~ El 
~' : .. ncff~~I;! (tJJlfT · tt*5C/J5!) r:-::>L '-C-=E ·:J? 7 ':J :tait~~~t1"L ' .. 
I5!~~9 ~o 3 ~{Iii .. 2014 ~ 3 fj ~El~I:~~ · ~A.l, 'l:J:~!l:tl~ 

§~~1nfff~ .. !Jlilfil!J~ <*v~.i.al!J~ · -t;!;~1J:iE~) ~t1"L ' .. irula5Mat©a~il 
1:~m-c:~~Dcffo:>il~m~~Jt~~i*it9 ~o 2 ~~Ii, ffliT',tfllAJfil!J~O)~jj~ 
~1:'@it.>ttirula©;~~ta9.iiot.><~* LL'~ ct.>'.; .. 2013 ~ 9 fj ~Eltlr: .. TIP12 

~IA.lff A.©IAJt• · 5Mit©t~A.1 :J: ~5MJlat~iil (ffliT',tfllAJfil!J~~~ct') 

~Elt~9o 

*t= .. mtT'J:?m~~iAJ5Matr:-::>L '-c .. 3 ~~Ii 2013 ~ll**-c:r:mtT­

~~©i'F~!l:tl~~ff~tT?f::..t.-c: .. ~~~tlitff~~9 ~o 2 ~~Ii, mi 
T-~mM~l'fB~~d)J!~~~:m:r:~9 ~;gJlita9.il~aJtctj.-ccS ~J .. *'**~ 

12 TIP <I ravers i ng ! ncore Erobe System) : ~11.Jit~P'Jlt':i.~H (~IAJ(])...t.1'1.JrRJ(])cp11-T(])~·Nn~5.P.IJ 
tE"t~~jS) 
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@ JJ<.a§M> 1J A. 'Jililt 
1 ,..., 3~~JfflT~t§*~fiiipg""('7_k(J)jj~~\f'li~~f::J:: LJ~1::9 .Q iiJjiefiiJ<~.Q 

*~.tl~~lln~9.Q~~,JfflT~ffn~&~~~©~*M!~g~L-C 

1, '.Qo ~~1E±!l::3f.:-::> -Clct, ~~~©t§Mfiiil1'J©71<*ilJlt.J~iiJ~~H.W.;IJl 

C4%) ~..t.@J ;~1, 'J::? f ::~*i~A_;_ ~~*Jl9 .Q cc tf ::, 7.k*;l.ll~~*Jl L -c 
(, \.Qo 

;:ni;©1fJZ*~1::1.1ox, ri:i9x1¥11::7.k*;1JJt©...t~t.J<~~f~nt:: 1 ~~1::-::>1, '-C, 
"if:tv·;1~3 '../7- I '../1 \..t.!Bt::~tm-t .Q$~tJJJJ1©1.k*ilJl©~1, '~i*~~* 

l::J:: LJ~}i9 .Q1f:5if~~~~L, 7J<~l::~9.Q 1) A.'J(J)1~'JiX~ig)-::>-Cl, \.Qo 2~~ 

t, m~J:: LJ a-T7':~1, '7.k*;;m©..t.nt.J<~.ft11~nt.:~f.Jt.J<~ LJ, 1 ~~liiltl, 

"if :t v ·;1~3 '../7- I '.,/1 \..t.!Bt=$~tJJJJ1©7J<*;;m©~1, '~i*t.J~,1m L -c1, '.Q 
iiJjieitit~x i;n.Q;: ct.J';, 91M©~~~~f-t .Qt.:~, -tt:tv·;1~3 '../7- :r. 

'../1 \~©~*©~~~:t~J\~~~L -c1, '.Qo 3~~1ct, 1J<*;IJl©...tnrct~i1J~n 

-ct-.>;"9, "if:1v·;1~3 '../7- :r. '../1 \11'J©~~rai1ct~~~~~~c~:?li;n.Q;: ct.J' 
i;, 1\7 i--~©tl~~iEf L -CL '.Qo 
~~~t ;:ni;©JfJit~~-9& L, 71<~.tl~© 1J A. ?1.ff.;~1=~~.Qo 

@ flJl;±JJ<,~ai•CT.>FaM~rRJJ:. 

<~n~+> 
~*4-T7' 1J ~&t9CL -c;:b.k;1i~P9 .Qt.:~, iJJixi, 'lln~©~~~~-L..Q~~t.J<~ 

.Q o ;: ©t.:~, ~J8!i5DJ< 7.-f '../ ~i~fl'li©~ L '*~~ ~~£9 .Q c c tr::, fl~© 
1\·;1'J7 ·;1 :1~Mf ~a~9 .Qo 

mi~fif ::If{ 1J I. =r v '.,/fi~ilm-t .Q!l~r::-:>1, '-Clct, ft1:F~it~!f1iffi · *~~~© 
~~11:: ~m~r =~ L -c1,, < o 

<~i*Bf..rati!W> 
~]8Ji;:bJ<7-1 '.,/(J)51!~.Q1~fl1ili=il..t.©t.:~ .. (j)J:p;:£JJ< 7-{ '.,/(J)f,@Jj\f ::J:: .Q;:bJ< 

«~ 1) A. 'J©1{t5~, ®li~'li©li=il..t., @~ '../'J@_;_©±i1.JD~©U,1~7J'i;, 20131:F 
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6 ~ *~(::, ijl:(±0)1\·:;7 7 ~ ':./'J'/J'i; .. ~ LJi~*itt©~L 'fi7J<~'fjl~ ':./? f::7J< 
5mt~~1!9 ~o ~ i;r:: .. Mcfi©lf{' 1J I-T v':./fi{t~.m*Mcfi©M~ r. v':./7~9:11'.o .. 
If{'':/ :1~11J~)nti1faJ!J~O)~~p:jfi1'F1t~~frL '.. iili~~'l1.. iili~5~5.lt'l1©~..t. ~Rf~< 

iJi5~M*~~=r? o 

@ fl'Jl7-1' ~O)tii/j\/Jj\flllJ~:fi~ 
<~:1.i~t> 

mt~ .. tll!i5±7J<74 ':,./ <=*:tll!i) <1&18) 1=~ LJ;fm7J<O)m1n~;±7J<~~ 
nffi L -C<t-3 L) .. f1Ji5±JJ<7.{ ':./O)i~'~ti~..t. ~-Jt9 ~cc =bf:: .. ~*477' 1) 
ll"Jl LJ ili L.:&~~IAJO);iil7J<~J!O)j[;7 ~ ;[f,15;t, ~.m* ~O)~ii~JJ<O)j~jt 

(,, \ 1J A 'J ~iJi~9 ~f::/t)f:: .. Jj\fJIJiJ~:fO)~ijl~igj~o 

<~i*Bf..rati!W> 

~1AJ©;fil1J< ~.. m:r±©5-Ji~7J<m1.1~9:ii~ftEl3-tt91 ::Jffl-T'J:F-"5±71<9 ~ 
~1AJtm1;Ji...-:t1 ::-:>L '-c.. ~.m1AJ©;1m1J<1J<ftt.>~i!f ~ n.Q~;~ ~t7~* ;t 
-:>-:>, 2014 ~Ji**~O)JL.--:ff.~j[;7 ~ ~tlf ::]fJl LJf~Go 

tmli5±7.ktil'Wfi.. ~-t:'/~.m~!fJi7.1<5mtc L -cL '.Qt::d) .. ~r~i.!b.k .. ~ 
7-'.J:Pf§~~O)lt.JJ< ~~.IMIAJ©;fil7J<mI!~O)ljj~ ~t'~°* X.. ~ti!Wa'-Jf ::JfJl7.k 
5mt~~1!9 .Q;: ciJ{~\~~d1:>.Qo ;:*1,i;~~Lt L-:>-:>, fi~i:r-Jr::~7-'.J:J55±7.k 

7 4 /0)1J,fffiiJ~ :11t cm~~flliifflW) ~t-~9 ~;: c r ::-:>L '-c~M 
L -CL'< (jg! 9 ~~) o 
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[R/B] 
\ 

TB 
iZV".Jb 
Bffin~~ 

'lzV') il 
ll*n~~ 

t~BB*n 
~~ 

I/\~ 7 :P9::JQI 
"~~ 

CST 

:Jli7J<~'J'ii 
9'..l'J 

CST 

*1 lfvJ<ill~~l:-JL '-Cl;t, 7J<mhicJ~~i'~a:~ -cG~tq:rz:~ i.J, ~m~r::rr; t.t.:*'*M~ffle.c9 ~7'.iE 

*2 -~0)it!ff7.l<Iif.J...~O)~~J!(g) ~-CL '~IA ~~~J<~~©W~r:r.t t.t.:~c9 ~7'.iE 

[Elt~I,~] 

2014 1FJlr=F~JJ ~~P'JtJm!iJ~ :1o:>t1l~st7 

2015 1FJl...t. =FM ~P'JtJm!iJ~ :1o:>im~a 

2016 1FJlt:P~JJ-2017 1FJlt:PAA ~~l'!Mm~ (JbJ<) 7J5!RjE (HP CR 
-1) f ~ralftt::JfflT'.tfi~&tFt§*~~r!BfJ't;o:>lJJVJ< 

~9:il~9:ilst7 

JfflT'.tP;!JJ<it!P71' ~o:>1J,~!iJ~:1it (~~tlmli 
it!P) o:>t1l~ 
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® &Elt~~ ~-JIA1)flJl,'i$1 
<~1.i~t> 

ff.i=J=u*~~*4 /-JvO)fl!;t;1J!P ~m.t.5c9 Q ~ t-c:.. ffm;*~*40)fit~ti~iil 
f*"t Qo *t.: .. ilm~~*47'-JvO)fit~'tir::J'~~~x? Q, fflilJ7J<l1'JO)±i 
~-{*/;Ufct .. 2013 ~ 3 ~ *-r1::i1J~Hf~ ClOOppm) ~"'FO);IJl*-CilU~9 
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LfJ' LfJtJ< .;, 2013 !iF 4 ~ r=~!± Lt::ti!rFft97J<ttfi>\t;(J.)7J<j.1ifi~a ~~ 

It, ±i!f"Fft9J.l<*ll::ft9ii' L -CL '~5ii~7.l<~Ji±i!!i¥JI 1) 7~(J.)ii!l...t-$l './'JI::~ 

~ L -C 1,' ~ tJ~.. ~ 0) ft9il JJ< O)J.~W I:: J: ~ li±i!!:tl ~(J.)*7~_;_ ~li:7\:ti!l.~ -c: 
7.8mSv/1Fc~!J!fiffiL -CE LJ' Eltlii~>m~~ ~ c'/J't;, ~*~~il'*~~~iFm~~ 
mt. \f::5ii~JJ<(J.);$1tl::J: LJ' iiJ~~tJ~H LJ ii~fJ'l::t'R_;_1ii~~igj~ ~ c c9 

~o 

~f~.. ~1.Jitr ::~-::>~, :li~~ffif~ft(J.)1¥•, •11 ~5Jt9 ~ ~ c r:: J: 
LJ .. liti!!J!Jfil(J.)~.,~_;_~-c:~.Q~H LJ1ruiet9 .Qo :!JD~ -c' ~ .. ~(::}.)(, \""(, 

51~~.1C~~=1Z 1J ':/'J"~~n~9 .Qo 

@~~ 

<~1.J~t> 

ftti!!IAJ(J.)i'*~l::-:>1, '-Cfct, ll{JR'i::t.JtJ~~rE Lt:: rt:p~AA~~1.J~tJ 1::~-:5 

~ .. i'F¥A(J.).ll.-J:>.A "J n<~1, '~:PJi~1~$t L .. ~a~:PJT~~rEf~.. ~~u1*G:¥ 
~a~rE L, ~i*l¥1~!ti00~.ll.-C-C~§tl®a>.Jl::Jid.>-CL' < o EUIUG:¥1ct~§tl®a>.J 

r::"""Fr-f .. ~a>.Jr::1ct•~(J.)~~~r::ili-:51t-c1,' < ~ c ~ Elt~9 (igJ 15) o 
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[~1 A.7'~:1] 
C5~f~a;'Z:') 

[~2A.7''.:17l 
C 1 O~f~~'Z:') 

[:5~A.7'~7l 
( 1 0 ~f~J..)(l!l) 

--- Elf~~·**---------------
if~Ul1.>1:li6A..QIIJ'J' if.~1Jt.ll6A.~IIJ "J' 

1 0"'5.uSv/h ... 5~1 µ$v/h ... ~7J:~*l~f~~ 
::E~~~ ::E~~~ C~ml1Rrncos,1n11~) 

30"'20 .uSv/h 20~1 OuSv/h 

<~i*l¥1~t~> 

~n*-c, ~tt~~UJm, rr:r~JiJm, A.~~1~~~~I'J7o:>*i.i. 

1ID~~~1iffiL -r~t=.tJ~, 2013 ~Ji, 2014 ~Jifcl:, ~~Jl · '.it~*lliJfil~ 5, 6 

~~m <Elt~UG$10-5µSv/h), ±~lm§ <Eltl*G$30-20µSv/h) 

o:>~~~~1iffi9 .Qo 2015 ~Jii;.J.~lf ::-:>l. \-Cfcl:, m~~~;)l~ijj~ L -r~1iffi5fifi 
~~a L -CL\< (~ 16) 0 m 2 jtJJl~!Ilfcl:, fttih~o:>J;tl$o:>~~'11.G~Je~*jt 
-::>-::>, ~ihP'J~i*o:>~~~g~ L, :W!B>.Jf ::rct~atMo:>~1mf ::;a-:5rt .Qo 

[El~II~~] 

2013 ~Jt 

2013~1!* 

2014~1! 

~~~-~~~m,±~~o:>~~ 

t1ij?i-~~tJ v_:\:-o:>~m~ 

~~** · ~~*dm, s, 6 ~~m, ±~~~~ 
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{C:lllip;o:~IGlobc. ::l!L')')l-:,,';:,,,X 
7iii.iii1;r.;;-- ~+t.J~·~~Ji?Ol ~~8.19 19B 10il/i~:)/~q1 
WorldView 21i~~ 

• 011 Sv 'hJ;)...t. IOt/ Sv'n::f:.;~, 
10 ti Sv. hJ:.J..!: 20 fl Sv!h*;~ 
20 LJ Sv, hJ;).J: 30 .U Sv 'h*~ 
10 !/ Sv1 t-J;).J: 50 /1 Sv •ii*;f-l, 

• 5011s,. hJ;.Li: IOOttSv ti:*;;:l.i 
• 100 11 Sv ;t1 ;;.J. J; 

(4) lili*JJID 1 50)fl'l'l!lc!:~JI · ~~r=IAlrtt::itiii 
<~1.i~t> 

<DfiWWJI 
~i*$-~o/.J0)1¥'i'i!! ~~T? ...t. "t'f ~.. ftiih~O)~t1.Jt1Jm.. 'iJ!O) L ~9 

~ .. ~JI· ~7tO)ftJ'iiJ~ilt~9~1Jt~~tJ,.;, ~~;~-c:-~~t=1t1)fo:< 
9 ~ ~ c f.J{~~-c:-ao~o ."f:O)f ::(J), ft±i!!~-"~~j6it;*m~f~~W~f~~O) 

t#j6frnt1J~~;tc L.. r~~trnt1J>~~li:1J,1t. 16 >:jijifm < 1J i-A) 

> 1)-i:t'f' 'J J~J c L '?ilj'[;Jllji{lil:.~-:>t::~~;_ilt;~~*f:.J:: ~J&t.fta>..JI:.~ 

-~~;_0)11£~~~ -:>-CL'< o 

."f:n -c:-t tJ1-3~~9 ~~~,=~ L -cf~ .. .lft.lttn'.:f ::iiJlrtt::~Ji*.a~F95* 
1:.5i(J)~t::(J), -™¥'iI 1J 7~~i¥L .. ~~~ftii5tc Lto:f.J{i;i¥'i~ 
Jft~tl*J'C9 ~o ~ .;1:., iitJJfJ~-"~ 'Bl.~~trnt1J~Jft~HffiLf.:1t.a!A.1¥-.JfJ 

15$°tt~~l::~~Lt:::ffv~l::li .. ~~O)c!::;t;)LJ, ~1!!11'J~O)~IJJf.l~l::J:LJ~-~i1.>{>(,\[~'f11 
~~~c ~nto:1, 'iiI1i~it.><i1.>{>tO)ti1.>{>tJ< .. ~ni?&{}$~~iltrtJ'i?~i•~-ffl\T-n~~ffl=1¥ 
~~n --c1, 't::~ti11!11*~•~~~ct.i--c .. ~l' fl!li*~•~J c 1, '? o 

16 t~-;~t=~~O)$-J5~~!.l"\Yn'~IJ~~~r::fi? ~c!::l::J: ~) .. M~r::~Dc!::tJ{>M~~~{>t:: 
1t~to: < "t {>~;;t15 
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i*~n~~~ ~tiiia>.Jf ::¥JA. L i*~o:>il1E 1t ~l&I--=> -Cl,'< o 
~1:.wilti~~~ci*fi~J:Jut, i*fifiI!atiiic L -r•*~ L, i'l=~o:>ii~ 

~~5.5tf ::J;C; L. -r ~!t.,ija>.Jf ::j!*JT' ~ i* it ~[gj? -r (, \ < 0 

~·m~ 
~at~~,=~~ Lt::~i*m•~rt, ~ti Lt::~*~r=rn* Lt::~~tlt~~~ 

o:>f-t75:.. ~~O)~~~ .. ~~*O)ffliT-7.J~~rJT-r~~ L -c1, 't=m•~c~~t!Jc 
"fJ\ft.fJ.?Jt::IJJ, ~~*1¥1tJ.mI! · mt.J'l::[iJ]lt-Clt, t!fifijl¥-J~~~9 ?Jo 

~i*.IR-~o:>ti~~t~t.Ji~ijhlfR-f'l=~o:>~f:: i.:f 1, ,, !IZ~tJ.tfl&-JJ<+~ 

r::1t3~n.QcWH~~n?J 20211:FJl~~E1mr::, ~JJ~mi~1=~ LJ, m11 · 
mt.J'O)~~·ltf ::~9 ?Jt!f;fije>.J.~3m L ~f~.Qo *f::, -the MlfT L -ctrJJla>.J 
tt~r=!IZ~~~~t~fT1, ,, m11 · mt.J'f ::~9 .Q~~~1t1J~t!ftlij~~BJHil 
1::9 .Q!IZ~"/J\~.Qo ~ni;0)$1JJl1¥-JfJ.**E:J"O)*!~~Ir&*;t., ~~fiJTIAJl::m 

I!a9'.ii~a~il: L, m~~f ::~1±19 .Q~•i* 17©~1::71-¥9 ?Jo 
*-t::, ~JJ~mi~r::3t:: ?-Cit, 009:!Ii-r1t~i*m•~O)m1!1.i5!~m~ 

$1~1::-:>1, '-C~iiJt < **a-t · afiiffi~f:r1, ' .. ~i*m•~o:>·lt~~fE&~~tR 
111=~o:>~~r=i=F?~oji©1t3r::r,r; c-rm11 · m~t!ftlij~~LJib1v-r1,' < 
~c c9?Jo *-t::, ~@]O)~~r=~ LJ~~Lt::~i*m•~O)~f::ft!EIAJ-r 
m11 · m~~fT--=>t::~~i-JJ'ra:c1vctJ.l, '=bo:>=b~*-n.Qt::IJJ, Jt < ooiAJ~i 
0)~~9 .Q~~ .. ~Jf~~~ .. ~~7\:~t~t.J ~f~tJ.-JJ' i;~M~iilJJ?Jo 
~-~©1t~~tEHif =st::? -r rt, Ultt, ~!IU'.LfTil&5!A. B *ffliT-:h~Jf~mJ 

~~- (~ "'F r JAEAJ c (, \? 0) JtU~Jf~mJ~-tz :,., $Z -~O')eiffn1fia9'.f ::}Jl, \ 

-C:UJf~~iilJJ-Cl, '.Q"/J\, :UJf~~.~0)--:>c L -C, 2017 fFJlO)iimmJY!i~EI 
t§ L -r~nn-t ?J~~ffi~it~*IT · fiJf~nffia9:~:&7':~1U!m-t .Q~ c1::~ LJfiJf 
~m)~O)ifl.i~i t ~[gj ,Q~\~iJ\ ~,Q 0 

11 mn~~~r=is~:r-c-t!;e / 1---c:mi~fl::.'t{>ta:c!:"L.. -c~;tr=~L..t=ff~~c!:: L..t::tO) 
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<~i*B%fiij> 

CDfi'l'IJI 
~i*~•~0)~~;1ru~~m1j:, ~~m0)1AJ~c1~*11lft1ll:~~~* ;t. -cli 

ti)~ 0 ~i6trni1J1::-:Jt.'-c1 j:, 2013 ~Jlri!f!jiljj~ifi~~*Jft:: 1 ::a~ L.. J$R 
!f!jiljjO)f~i6trni1J~[gl~ cc =bf::, tm'2!*:t~~~*:tWO)~i6trni11~mtJ~~~ 
PJT~i*-C:tlFi~"t ~1±M#~~~# ~o ~1fm ( 1) .i-A.) ~ 1)-if 1'? ;i.,f:: 
-:Jl. '-Cfi, e~1::-tB-C:fiI$f ::Jf]t, 'f:::i:~{ij~~~*;tWO)i&O)I$-"O)'ii 
m~~Ji(J)-ct. '~f.J{, 2013~Jlfj:J~:i::~ifm~ 1J-if1'? ;i.,t.J{Jict-1;!10)~ 

iiWf::-:JL '-C~a# ~0;~~~111::-:JL '-Cfi .. 2014 ~Jlf::il!P~~a~ L .. 
1J!ffl~ii~i1XWO)~iiJFi~~ =b O)O)~Jl~~Ya9 ~o ~O)i&!,~~~~9 ~ 
~l~PJ!kfj: ~'7kffif::~6(J)-CW~ L .. ~i*~-~K9ift~~c0)~-"L ~Fi~~ 
~9 ~a9:1ifif:: iiff9 ~o 
iiff~mc L -cri .. i'F~ft0)*&:1i < ~ftt~~*G:0)1ru~~~~J1:: .. 51 

~~J'C~.. *l;*(})jjt, '~i*~-~o/.Jf t, ei:ff(})~i*~3l~R9ift~~m±it­
~iiffbiffa9:-"0)1i'ff .. ±•O)~~wr::~ LJ~-"L '~~biff9 ~o *t::, *l; 
$f.J{J!Jfil!i±lf::~Lttf~a>.Jjjt, 'iif** <*ii€*N) lj:, 1if**-Dt1iff*lf:: 
iiff L -Cl,\< 0 *f ::.. ~ L) ~:iElJ{iff ~fj? t::(J), ¥ili:~f j:, ~' 7 kffi~ 
23. 000 *W-..t.iiff-C:~ ~~Jltl0)1ta!A.1¥-JfJ1iffbiff~f::-:J(, \""(, 2015 ~JlO))i 
m~~a ~ § t~ L.. 2013 ~JlfJ'.; biffa9:(})~a~t1::7'-=F9 ~ o w. ~(})·t.a !Aa>.J 
~ii'ffbiffa9:W1 ::-:Jt. '-r 1 t .. m•~O)iiff~x;R~~7;~11 ~Rf* ;t. -r 2013 ~ 
Jlt.J,.;m~~~tr::7S-=F"t ~o 

*f::, 7J<~11=~-~o/.J©iifff::-:Jl, \9(fj:, ~ .. jj'A.~~ .. ~(})ffl 
~~c~Jf~O)JJX:~1=~-:> < ~mt.J{~~c tJ~t::(J), 2013 ~Jl*'=*JJ!tJJ 
r::¥JA Lt::1iff~©ft!'t~a>.Ji~~·l'1f::-:Jl, \-c~mL .. ~\~f::J;t l:-C 2014 ~ 
Jl*f ::a9:1ifi£JJff ::r:l)9 ~1.i~f ~ ~~ LJ * C ti)~ o 

[§1~I,~] 

2013 ~Jt !f!jiljj~ti©a~ .. ~1lPJT~i*~a.>~-t:>i6;;.tmffi1J~*. ~ 
ifm · 1J-if1'? Jl,,O)~-J" .. 1t.a!A.1¥JtJiiffbiff~~O)m~~~t 

7'-=F .. *JJ!tJJf =~AL f ::7J<~Jl=~-~iiff~O)ft!t.JHm 
~t1~¥iiffi 
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2014 ~m i~J=m*ii~l~o:>~linm11mi~f:I, 7J<m11=~•~o:>~~iim 

£*Ji[::~9 ~1.J~t~~ 

2015 ~Ji ~-7kffi 23. 000 *J;.ilf.J<ii'if-C:~~1t.s~1¥-.Jtci:ii'ifntfi~~O) 

®'ml·9ll!# 
1.1<m11-~•ttJO)~M1¥-.Jtci:ii'if~, -f O)it!!~-r O)OOi*$•ttJO)m1.1 · 

mt.J'O)t.:~1 ::1~-fO)tt~xtEjji (~:ff9 ~1i~~t1'1t~ft, 1t~*~11X · ~1.1t1~x 
©tEt.li) t.J<!l?:~~iiJX-C:~~o 2013 ~Jlf~, ~I~~~, jJ'v;\:-~7J<m1.1= 

~-ttJ~0)00i*1n•~O)'li~xtEt.li, ft5~1J~*~tl~O)~tff ~5!0)mJ~, =f 
--9~-AO)~-~~~ll~~c ctr::, ~~tci:m11 · m~1=~1tt::tif;fij1¥-.J 
tJ:~ll L.O)~Mr::~\~tJ:m11 · m~~f~ .. ~~~~iffi~f ::009 .Qx~tM~O) 
~~~ · ~J!~~ntfi9~o *t::, $3i~O)m~~ll~~..t-C:I~ .. ~tFi~v~ 
JL-f.J~ < ' ~=F5~Mo:> a t~tl~~~t;~*:J.7:7' IJ f::-::> l, \-Ctiftlirl¥-.JtJ:~li L. 
~f~~ ~ ct.J<.m~-c:~.Qc~x i;tt~t::~ .. ~*47::7' 1J O)m~1::~1tt::7 

iiml¥-.JfJ~-tl = 2013 ~Jl]J\.; ~~9 ~ 0 

~-f~©'t1~xtEfli~~•Jt L. -cfrt, '.. ~•f~•©t~tl~~.n.x:~~~~ v~11..-
1::009 ,Q~~~f.J<~.Q~ti~-C:~ ,Q~? f ::tJ:,Q c ~;b*1,,Q 2016 ~Jl*~ 

E1t1r:: .. ~iJt < :ffBtt:l L.t::m11 · m~tiftliro:>ll.m1t11::r:ll9 ~~at~fT? cc 
tr::, ft5l1J~t~fl~O)~tJT~5!~4 /~/ t-- 1J~~iffitifilirO)mJ~~ft?o t:: 

t=. L.., ~©~F.al::cr3t, '-C t$-~o:>tt~x~l=~9 .Q=f-'9 l~~H~l¥-.J-C:~.Q 
o:>-C:.. P.J.B~t'l'1~xtE~~~.,tJ'C9 ~o 

2016 ~Jl**-C:f::f,i;*1,f::1l·~~:l''**x .. 2017 ~Jll~ r$31~0)mI! · 
mt.J'r=~9 .Q~a>..Jtci:~x1JJ ~c LJ *c~ .. i1JJta>..JtJ:~~-t~mi~39 .Qt.: 
~O)HP c9~o 

2017 ~Jll;l~t, ffft.:1=~9 ,Q~~t11~~~* . fiJf~ntfi~~~5!.ffi L., 
OOi*~-~~o:>t1~xtEt.li, OO~ti{;lij~5!Jf.I L.t::t.J'1.ff7-'9 o:>~~ .. 4 /~/ 

!--- IJ ~!fiilfiO)~jl~_t ~~,Qo 
2021 ~m~*-c:~E1~1=m11 · m~1 ::cr31t .Q~~ttr=~9 ~ti{;lija>..Jtci:~ 

JI L. ~f~~ ~ c c ttfT L. -C, trJJla>..Jtaf ::~9 ~!IZ,~tJ:~~-t~fTt, '.. f:}f:tt 
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-c mii . m5-t1 =~"9 -@}tf;fij~©~Fmf.>~~Jlt1J..t©~~ ~~T? ~,~tJ<tr.> 
-@o 

~n~fl'~*;t, 2021 1FJt~w.~1::c6l '-C~~rJT1A.u::m1i~~irm~~~L .. 
~-i*©~I ::71-¥9-@ ~cc 9 -@o 
[Elt~I,~] 

20131FJi ~-i*11::}!{if.jfil!J~0)1f~ LJ * C lfJ, =f-9 ~-A.~Jf.I~ 
~t:t 

20141FJl f!iffm5-f~~fil!J1': · f!iff~~~!f!iiffi-=f )!~J!ljtO)JfJi LJ * C lfJ 

2015 1FJi ~-i*1i::t!fffij~ait~~0)1f~ LJ * C lfJ 

[*IJW}i;f"e-{ ~ J-.] 

~i*m•~©1*1f1fJ!cm1i · m5-t1::riJl1tt.:atiE1::'61t-@ HP c, 7c© 
~;tn~m~9-@c,W-~©cc6~c~-@o 

HP sw-1 : ~i*m•f~©mii · m5-t1::009-@~i¥JtJ~;tn©1f~LJ*c 
lfJ (2017 1FJl) 

~1*~•~©m1i · m5-t1 =~9 -@~~*Jlt1J~ c ©mlJJlitr ::riJl rtt::~ 
~t©7f-¥1 =•9 -@t.:ll> .. ~i¥JtJ~xn~ 1fJi LJ * c l'ht::~15-•~1'F.5Jt 
9-@o ~'6 .. f&iS-:;:r::1~m51©~~11©ti.,~tJ,i;;et::~*4-T'::7' 1J ©m 
JJ0)~~111f ::-:>(., \-C 0)~¥ffili~~ l'/J-@o 

HP SW-2: ~i*~-~O)mJ!. m~1::'6ft-@~~1't©~imL~~ (2021 
1FJ!) 

~1*~•~0)m1i · m~1::00 L -c .. ttt*rl¥1tJfflill'l1~fl'~*;tt::~~ 
111©~L~~~"9-@o *f::, m1i · m~1::00"9-@~~*JliM©m~OZf 
~1'F-@f::l'/Jf::~~fJfMll~~JJ9-@o fJcS, ~*4=f:7' 1)JfX LJ tlJ L~O) 
mJtt:~1'F~1:: J:: LJ '11~~t.><~tJ-@~•~t.><~~"9-@ ij]"fmttt.><tr.>-@t::. 
l'h.. ~,~, ::r,t L. -cif'.9G~~~t£t.1C L.. m1i · m~©~~tt©riJl...t. ~ igi 

-@o 
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HP SW-3 : m•i*i±m . ~JJ5!o:>~i~ (~ 3 #JD 

~~O')~I! . ~~'I =~9 ~~Jf~mJ~o:>*s*~Rf *x, ~~f ::r,t L: 
""($1JJl1t,~igJ LJ, ~!! · ~51f::dS(, \""(~~~~i!f (Jft•i*o:>i±m, ~ 
511"11 ::~~fJ.ll.±i!!~i!f, ~51!10'.>a~t~i!f) ~B~ E>"/J'f ::9 ~~~"/J\~ 
.Qo ..t.a~i!ff =~-::>~, ~1¥-.JtJ~~*o:>i±m~~J];!~R~9 ~o 

HP SW-4 : Jn•i*~~9:iio:>~~&lt~~'o:>~ L. (!fi 3 it.JD 
~•i*~~~-t .Q~~a9:iio:>~ii. ~5¥;7 L., ~51o:> ~ L. ~f,t::..t. 

\:, ~•i*o:>~~mJ~a L., 00tfj9 .Qo 

< 5) ~T'Jfi1JfBli©JJ!JJ:.Hitiii 

<~JJ~t> 

m~~-ffli-T:tJ~~JT 1-4 ~~o:>~*4-T::t 1J lfJl '-J tfj L.~~o:>nm~o:>~~i*tJ c' 
ffliT'J;Pnffia9:o:>.IJhltU:r;t, ii';%o:>ffli-T'J;Pnffia9:c:k.~ < ~tJ.Q to:>c tJ.Q ~ c "/J' 
.; , ~.ittlfltJ'~I!a>.Jr =~Mff ~n~ J: ? , ~ E>fJ' L:d)m~ tJ -7-A. ~m~ L. t=. 

~.ltil~f::1*'.Q~j- 1J'1- (~l' r~.iti~~~T 1J'1-J cL'?o) O')~~t • -~ 
~{TL,, il.m~~*4 /-Jl,,~o:>~*4lf~ LJ tfj L., ~±1!!l'o:>;;m7J<~1nttifi1t., 
"/J' .; o:>~*4-T :7' 1 J lfJl '-J tfj L. -tJ'~ 7 L. t =f~r ::, ffli T'J;P~a9:o:>~.ittlii.~tili ~?ft~ 

9-Qo 
m.ittn:~r 1J '1-f;t, m~~n~~~o:>fttijc.;., 1;.±l"-o:>J.?~\ 1'1=¥~ 

o:>1Jtli<, ~Jf.12:*1,.QI5!~I,i, £1::~-~0')~5-/0'.>.~3ml..~~ll7&*:?lf::..t. 
\:, jft~"f .Qo 

Jn.lttU:~t- 1J '1-o:>jft~f ::~lt-Cl;t, ~~~' ffli-Tififf:tJ~/ffl{T'J;P~ 

*~~aJIJ:m:, ~ra9.lt7J<, ~*4-T:7' 1J o:>lfJl '-J tfj L.i'F¥~1::J: -:>-Cf~E>n~ 
~~~~0')5ii~~~;)l, fflif);PJ±:t.J~/ffl{-Tifim~~~O')~;f;j.-T:t 1) O') 

Jiff;.tJc .. ~~tJ-T-~o:>!i'l~ISl.Qc ct1:: .. 5i~~~*i*f.tfifii .. :::J :_.t? 1J 
- 1--- • ~Jio:>~~ .. 5~~ftftir~o:>.IJhltU:ftfifiio:>~at~~~L. -cL '< o 

< ~ i*a>.J~tili> 
$~0'.>f'~f ::J: LJ ~iff~9:ift0'.>~1JffliBIHJ~~9 ~Jft-~o:>ft;J~ _;_ti<, ii-;% 

61 



O)ffl{T-nn~~~O)m.itti~c~tJ ~;:. c '/J';; .. 5:~1¥-Jid:JF~~~~:a11 ::~t, 'f =Bhl 
fRO)~~ff{¥0)~;tJ]f::-:>t, '-Cfi, It.< ~11'J;r}O)${JIJ~~~r::~JIL. .. .g-11 

1¥-Jid:JJhlttii.~7" 1J*~~~ · ft~9~o i:Jh!-C, ft~L.t::~7" 1J*~~Ril:: 

~L 'f =~~~it1J...t.O)Mr,t(}')~ "J 1J c .. ~~~~c tJ ~t1JJl1tr ::IRl 1 tt::®1.if ::-:> 
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Investigation of Radioactive Materials 
<Reference> 
July 8, 2013 

Tokyo Electric Power Company 

TEPCO will start investigation of materials under the request from the Ministry of the 
Environment, which was found during a disposal work of earthquake disaster debris by 
the Ministry of the Environment, and was brought to Fukushima Daiichi NPS. 
<Overview> 
- On July 5, 2013, the Ministry of the Environment identified the location, where the highly contaminated materials by 
radioactivity was thought to be existed, during a disposal work of earthquake disaster debris at Naraha-machi (zone in 
preparation for having the evacuation order lifted). The Ministry of the Environment requested for investigation to TEPCO on 
the same day. 
- On July 6, we performed the site investigation in the presence of the Ministry of the Environment, and identified/sampled 2 
contaminated materials (A and B) based on the possibility that the higher density originate from the accident of Fukushima 
Daiichi NPS. 
- We brought the material A on July 6, and brought the material Bon July 8 to Fukushima Daiichi NPS in order to start 
investigation. 

[Information of the sampled materials] 
Location where the material was found: Riverside near the mouth of ldegawa at Naraha-machi, 
Futaba-gun, Fukushima Prefecture (near the location where a contaminated material was found 
on June 20) 

Situation when the material was found: A hot spot (high dose point) was found during the 
radiation measurement at a disposal work of earthquake disaster debris. As a result of detailed 
survey to identify the location. the material was sampled. 

Radiation density: Dose equivalent rate 

Surface ( r ray) Surface ( /3 r ray) *reference 

A 25011 Sv/h 12,000 /1 Sv/h 

B 10511 Sv/h 4,70011 Sv/h 

Size of A: Length approx. 2cm x width approx. 2cm x thickness approx. 0.1cm 

Size of B: Length approx. 16cm x width approx. 2cm x thickness approx. O.Scm The material B 



Ground Improvement Construction (Chemical Injection) at Bank Protection between the 
Water Intake Channel of Unit 1 and Unit 2 at Fukushima Daiichi Nuclear Power Station 

<Reference> 
July 9, 2013 

Tokyo Electric Power Company 

[Construction area of ground improvement] 

N" I Unit 1 water intake channel 

No.1-1 

Unit 2 water intake channel 

Ground improvement construction area 

No.1-4 
0 

<Detailed image of the ground improvement> 

The range in which chemical 
securely permeate 

1st row ---+ 
- )·-

2nd row---+, 

Approx. 
800mm 

The ground improvement work (chemical injection work) was 
started with maximum 8 teams since July 8. 

No.1 

• 

0 
No.1-3 

The chemical injection work is performed at 2 rows starting with 
first row. ... 

•• Jl!R•:tJ 

(Legend) 
• Groundwater observation hole No.1 
o Additional groundwater sampling point 

* The groundwater observation hole No. 1-1 wil I 
be out of use due to the ground improvement 
construction. 
* Tentative construction period 
First row: July 8 - around mid July 
Second row: Around mid July - around the end 
of July 

1 



[Construction equipment of ground improvement (1)] 

... 

.... 
······· ... 

········ .. 
... ····· 

······ ········ 

<Boring machine> 

····· 
:~.Eint~rged image of injection port> 

Photo taken by TEPCO on July 8, 2013 

~ . 
• • 
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[Construction equipment of ground improvement (2)] 

<Chemical plant> 

<Flowmeter> 
. ..,. .... _ __. 

<Boring machine rod (tip)> 

... , 

Photo taken by TEPCO on July 8, 2013 3 



[Process of chemical solidification] 

-- ~-- ---

2 types of chemical (before mixing) Mixing of the chemical 

Solidified chemical Solidified chemical (enlarged image) 

Photo taken by TEPCO on July 8, 2013 4 



[Chemical injection work] 

<Before the work> 

<The work ongoing> 

' -

<Start of the work> 

Photo taken by TEPCO on July 8, 2013 5 



<Reference> Groundwater observation hole No. 1-1 

Unit 1 
water 
intake 

channel 

Ground improvement 
construction area 

··:-. 
. . ..... ~ .. :- • . 

.... ·~ ..;,~~·-:~ -·~~ ...p1r ~ .... · 
.---'~---------":a,__~-...:..........JL.:..:.,•'- - ~'i·~t·~-; 

Groundwater observation ., ::'i.. ~:".; 
hole No.1-1 

No.1-1 

~Photographing 
~direction 

Photo taken by TEPCO on July 9, 2013 

..... \ 

Unit 2 
water 
intake 

channel 
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<Reference> 
July 10. 2013 

Tokyo Electric Power Company 

Detailed Analysis Results in the Port of Fukushima Daiichi NPS, around Discharge Channel and Bank Protection (1/2) 
Underground Water Obtained at Bank Protection 

Underground Underground Underground Underground 
water observation water observation water observation water observation 

hole No.1 hole No.1-1 hole No.1-2 hole No.1-4 

Date of sampling Jul8, 2013 Jul8,2013 Jul8,2013 Jul8,2013 

Time of sampling 1:30 PM 2:35 PM 2:00 PM 3:30 PM 

Cs-134 (Approx. 2 years) ND(0.50) 1.9 9,000 1.5 

Cs-137 (Approx.30 years) ND(0.47) 3.6 18,000 3.6 

Mn-54 (Approx. 310 days) ND 0.78 25 ND 

The Co-60 (Approx. 5 years) ND ND 3.1 ND 

other y 
Ru-106 (Approx. 370 days) 16 7.9 ND ND 

Sb-125 (Approx. 3 years) ND ND 62 ND 

All~ 1,800 4,400 890,000 330 

H-3 (Approx. 12 years) Under analysis Under analysis 360,000 69,000 

Sr-90 (Approx. 29 years) - - - Under analysis 

• Data announced this time is provided in a thick-frame. The other data was announced on July 9. 

•"ND" indicates that the measurement result is below the detection limit. and the detection limit of each nuclide is provided in parentheses. 

• "-" indicates that the measurement was out of range. 

Unit: Bq/L 

Underground Underground 
water observation water observation 

hole No.2 hole No.3 

Jul8,2013 I 
1:00 PM I 
ND(0.49) I 

0.74 I 
ND I 
ND I 
ND I 
ND I 

1,700 I 
730 I 
- I 



Detailed Analysis Results in the Port of Fukushima Daiichi NPS, around Discharge Channel and Bank Protection (2/2) 
Seawater 

1 F, North side of 
1 F, Between the 1 F, Between the 

1 F, North side of 
1F, In front of 1 F, In front of 1 F, North side of 

Unit 1-4 water 1F,Unit1 
water intake water intake 

Unit 5,6 
Unit 6 water shallow draft Unit 1-4 water 

intake channel Screen 
channel of Unit 1 channel of Unit 1 

discharge 
intake channel quay intake channel 

(north side of (Inside the Silt 
and Unit 2 and Unit 2 (lower 

channel East Seawall Fence) 
(surface layer) layer) 

Break) 

Date of Sampling I I I Jul7,2013 I I Jul7,2013 Jul7,2013 

Time of sampling I I I 6:11 AM I I 6:22 AM 6:22AM 

Cs-134(Approx. 2 years) I I I 8 I I 6.8 4.9 

Cs-137(Approx.30 years) I I I 18 I I 15 6.9 

All I) I I I 160 I I 180 220 

H-3 (Approx. 12 years) I I I 760 I I 570 210 

Unit: Bq/L 

1F, Unit 2 
Screen 

(Inside the Silt 
Fence) 

I 
I 

I 
I 

I 
I 

Sr-90(Approx. 29 years) v v I - v v - - v 
Unit: Bq/l 

1 F, Between the 1F, Unit 3 1 F, Between the 1F, Unit 4 
1 F, Around the 

water intake Screen water intake Screen 1F, Port 1 F, East side in 1F, West side in 
south discharge 

channel of Unit 2 (Inside the Silt channel of Unit 3 (Inside the Silt entrance the port 
and Unit 3 Fence) and Unit4 Fence) 

channel 

Date of Sampling I I I I I I I 
Time of sampling I I I I I I I 

Cs-134(Approx. 2 years) I I I I I I I 
Cs-137(Approx.30 years) I I I I I I I 

All 13 I I I I I I I 
H-3 (Approx. 12 years) I I I I I I I 

Sr-90 (Approx. 29 years) v v I I v v I I 
• Data announced this time is provided in a thick-frame. The other data was announced on July 8. 

*"ND" indicates that the measurement result is below the detection limit, and the detection limit of each nuclide is provided in parentheses. 
*"-"indicates that the measurement was out of range. 

the port 

I 
I 

I 
I 

I 
I 
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tlWf (.7.J<)~) 
±1$} Cs134 Cs137 

ii ~ 
(ppm) (Bq/cm3 ) (Bq/cm3 ) 

1-131 

CD ( 1m) 11,000 5.0x 104 1.0x 105 Co-60 

~l~ND (<-102) 

@ ( 7m) 7,500 3.4x 104 6.9x 104 l~Lt 

@ (13m) 7,000 3.1 x 104 6.2x 104 l~Lt 
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From: 
Sent: 
To: 
Subject: 
9 am EDT/10 pm JST 

Friends and Colleagues, 

Greetings from Tokyo. 

Tateiwa, Kenji 
28 Aug 2015 23:21:53 +0900 
'Tateiwa, Kenji' 
[External_Sender] [TEPCO Fukushima Update Call] Mon, Aug. 31, 2015 at 

Please find below information for the next Fukushima Update Call. 

[Date/time] 
Mon, August 31, 2015 at 9 am U.S. Eastern Daylight Time 
(Next call: Mon. Oct. 5 at 9 am EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number New York): 718-354-1184 
passcode: (b)(6J 

Please let me know if any of you would like to join the call from other countries. 

[Major topics] 
1. Nuclear Reform Monitoring Committee (8/24/2015) 
(English) 
http:l/www.nrmc.jp/en/report/detail/1258279 5233. html 

1-1. Current status of Fukushima Daiichi 
http://www. n rmc. j p/e n/repo rt/ de ta i I/ ics Fi I es/ a fie I dfi le/2015/08/2 4/ E2. pdf 

1-2. Overview of Nuclear Safety Reform Plan Progress Report 
http://www. n rmc. j p/e n/repo rt/ de ta i I/ ics Fi I es/ a fie I dfi le/2015/08/2 4/ E6. pdf 

2. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(8/25/2015) 
(Japanese) 

2-1. Seawater and Ground Water Sampling Results (10 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 03-j.pdf 

2-2. Unit 1 Reactor Building Cover Dismantling Work 
http:l/www .tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 04-j.pdf 

2-3. Unit 3 SFP Large Rubble Removal Work 
http:l/www .tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 _ 05-j.pdf 

{video clip) 
http ://photo. tepco. co. j p/ en/ da te/2015/201508-e/ 150804-01 e. htm I 

2-4. Action Plan for Offsite Impact Risks 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 06-Lpdf 

2-5. Disclosure of All Radiation-related Data 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 09-Lpdf 
(related website} 
http://www.tepco.co.jp/decommision/planaction/monitorinq2/index-j.html 



2-6. Progress on Contaminated Water Issues (15 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 13-j.pdf 

3. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(8/27/2015) 
(Japanese} 

3-1. Plant Status 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 04-Lpdf 

3-2. Summary Status of Decommissioning Roadmap (file size: 9 MB) 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 05-Lpdf 

{English translation as of 7/30/2015) 
http:l/www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150730 01-e. pdf 

3-3. Contaminated Water Issues (file size: 23 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 06-Lpdf 

3-4. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 07-j.pdf 

3-5. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 08-j.pdf 

3-6. Radioactive Waste Processing 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 09-j.pdf 

3-7. Circulating Water Core Cooling System 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 10-Lpdf 

3-8. Environmental Radiation Issues (file size: 10 MB) 
http:l/www .tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 11-Lpdf 

.. If you cannot display Japanese characters. please install the following font packs: 
http://www.adobe.com/supportldownloads/detail.jsp?ttplD=4881 

** Let me know if any of your colleagues or friends would like to be added to this distribution list. 

All the best. 
Kenji 

Kenji Tateiwa 
Safety Engineering Group Manager 
Fukushima Daiichi D&D Engineering Company 
Tokyo Electric Power Company, Inc. 
1-1-3 Uchisaiwai-cho, Chiyoda-ku 
Tokyo, Japan 

(b)(6)·······················I ............................................... -···· I 
tateiwa.kenji@tepco.co.jp 

office- +81-3-6373-4751 



From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Friday, July 31, 2015 10:47 PM 
To: tateiwa.kenji@tepco.co.jp 
Subject: Please reply to sign up [TEPCO Fukushima Update Call] Mon, Aug. 3, 2015 at 9am 
EDT/1 Opm JST 

Friends and Colleagues, 

I hope this email finds you well. 

A month has passed since I made the transition from TEPCO's Washington DC office to the 
Tokyo HQ as Safety Engineering Group Manager of Fukushima Daiichi D&D Engineering 
Company. 

I intend to resume the "Fukushima Update Call" that I had been hosting on a weekly-basis since 
early 2012 to update interested professionals {from the industry, government sector, academia, 
etc.) on the latest situation at Fukushima Daiichi. 

I will be sending out email notification to participants prior to the call with links to the most 
important topics that I will verbally cover during the call. 
I endeavor to host future calls on a monthly basis, with a target duration of about 30 minutes, 
including Q&A. 
(Attached. FYI, is an email that I sent out last month from DC.) 

Please reply to this email if you and/or your colleagues would like to be included in the 
distribution list for future calls. 

Feel free to join the call whenever you find topics of interest to you. 
I would also be happy to answer any questions separate from the call. 

[Date/time] 
Mon, August 3, 2015 at 9 am U.S. Eastern Daylight Time 
(Next call: Mon, Aug. 31at9 am EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number New York): 718-354-1184 
passcode: (b)(6J 

Please let me know if any of you would like to join the call from other countries. 

[Major topics] 
1. Contaminated Water Treatment Committee (7/29/2015) 
(only in Japanese) 

1-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 150729 03-L pdf 

1-2. Progress of Contaminated Water Treatment and Risk Map 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 150729 04-L pdf 

1-3. Frozen Soil Wall Taskforce 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c1 50729 05-L pdf 

1-4. High-Performance ALPS Taskforce 



http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 150729 06-j. pdf 

1-5. Tritiated Water Taskforce 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 150729 _ 07 -j. pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(7/30/2015) 
(only in Japanese) 
2-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 04-j. pdf 

2-2. Summary Status of Decommissioning Roadmap (file size: 11 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 05-j. pdf 
{English translation as of 6/25/2015) 
http://www.tepco.co. jp/en/nu/fukushima-np/roadmap/images/d 150625 01-e.pdf 

2-3. Contaminated Water Issues (file size: 10 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 06-j. pdf 

2-4. Spent Fuel Pool Issues (file size: 10 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 07-j. pdf 

2-5. Preparation for Fuel Debris Removal 
http://www. te pco. co. j p/n u/fu ku shim a-n p/ road map/i mages/d 1507 30 08-j. pdf 

2-6. Radioactive Waste Processing 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 _ 09-j. pdf 

2-7. Circulating Water Core Cooling System 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 10-j. pdf 

2-8. Environmental Radiation Issues (file size: 15 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 11-j. pdf 

2-9. Work Environment Improvement 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 12-j. pdf 

2-10. Summary of 1st Decommissioning R&D Collaboration Council (file size: 28 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 15-j. pdf 

3. Completion of Removal of Highly-Contaminated Water from Seawater Piping Trenches 
(7/30/2015) 
http://www. tepee. co. j p/ en/press/ corp-com/ release/2015/ 12 56382 6844. htm I 

4. 160-page Presentation on Fukushima Accident (6/15/2015@Harvard University) 
https://drive.google.com/file/d/OB3xzjqQbkug9aU9tXOFJS2pPenM/view?usp=sharing 

All the best, 
Kenji 



From: Tateiwa, Kenji 
Sent: 30 Oct 2015 20:07:09 +0900 
To: 'Tateiwa, Kenji' 
Subject: [External_Sender] [TEPCO Fukushima Update Call] Mon, Nov. 2, 2015 at 8 
am EST/1 pm GMT/10 pm JST 

Friends and Colleagues, 

Greetings from Tokyo. 
Please find below information for the next Fukushima Update Call. 

[Date/time] 
Mon, Nov. 2, 2015 at 8 am U.S. Eastern Standard Time 

1 pm Greenwich Mean Time 
10 pm Japan Standard Time 

(Next call: Mon, Nov. 30 at 8 am EST/1 pm GMT/10 pm JST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number 

(New York): 718-354-1184 
(London} 020-7365-4166 
(Tokyo) 03-6328-1974 

passcode: I (b)(6J I 
Please let me know if any of you would like to join the call from other countries. 

[Major topics] I will be focusing primarily on safetv-related topics. but feel free to contact me 
for any questions. 

Working-level Meeting of Decommissioning & Contaminated Water Issues Team (10/29/2015) 
(Japanese} 
1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151029 04-j. pdf 

2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151029 05-j. pdf 

(English translation as of 10/1/2015) 
http://www. te pco. co. jp/en/ n u/fu kush i ma-n p/road map/images/ d 151 00 1 01-e. pdf 

3. Contaminated Water Issues 
http :l/www. te pco. co .jp/n u/fu ku shim a-n p/ road map/i mages/d 151 02 9 _ 06-j. pdf 

4. Preparation for Fuel Removal from Spent Fuel Pools 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151029 07-i. odf 

(pages 12/29-17/29) Investigation plan for Unit 1 reactor building refueling floor 

5. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151029 08-i. odf 

(pages 4/45-16/45) Investigation results inside Unit 1 reactor building TIP room 
(pages 17/45-22/45) Investigation results of contamination in front of Unit 2 reactor building X-6 

penetration 
(pages 23/45-37/45) Investigation results inside Unit 3 drywell 



6. Radioactive Waste Processing 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151029 09-j. pdf 

7. Circulating Water Core Cooling System 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151029 10-L pdf 

8. Environmental Radiation Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151029 11-L pdf 

9. Inspection Results of Units-1/2 Main Exhaust Stack 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151029 15-L pdf 

10. Opening of the Naraha Remote Technology Development Center 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151029 13-L pdf 

(English article by JAIF) 
http://www. jaif. or. j p/en/jaea s-n a ra ha-rem ate-tech no I ogy-d evelop me nt-cente r-ope n s-with-pri me­

m in ister-attend in g/ 

[Reference] TEPCO Decommissioning Website 
http://www.tepco.co.jp/en/decommision/index-e.html 

• If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail .jsp ?ftplD=4881 

•• Let me know if any of your colleagues or friends would like to be added to this distribution list. 

All the best, 
Kenji 

Kenji Tateiwa 
Safety Engineering Group Manager 
Fukushima Daiichi D&D Engineering Company 
Tokyo Electric Power Company, Inc. 
1-1-3 Uchisaiwai-cho. Chiyoda-ku 
Tokyo, Japan 
office: +81-3-6373-4751 

(b)(&J ·· .. J ·t~teiwa.kenji@tepco.co.jp 
From: Tateiwa. Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Friday, October 2. 2015 10:09 PM 
To: 'Tateiwa, Kenji' 
Subject: (TEPCO Fukushima Update Call] Mon, Oct. 5, 2015 at 9 am EDT/2 pm BST/10 pm 
JST 

Friends and Colleagues, 

Greetings from Tokyo. 
Please find below information for the next Fukushima Update Call. 

[Date/time] 



!Mon, Oct. 5, 2015 at 9 am U.S. Eastern Daylight Time 

I 2 pm British Summer Time 
10 pm Japan Standard Time 

(Next call: Mon, Nov. 2 at 8 am EST/1 pm GMT/10 pm JST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number 

(New York): 718-354-1184 
(London) 020-7365-4166 
(Tokyo) 03-6328-197 4 

passcode: I (b)(6J I 
Please let me know if any of you would like to join the call from other countries. 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(9/28/2015) 
(Japanese) 

1-1. Seawater and Ground Water Sampling Results (8 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150928 03-Lpdf 

1-2. Unit 1 Reactor Building Cover Dismantling Work 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150928 04-Lpdf 

1-3. Solid Radioactive Waste Storage 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150928 09-Lpdf 

1-4. Progress on Contaminated Water Issues (14 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150928 13-j.pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(10/1/2015) 
(Japanese) 
2-1. Plant Status 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151001 04-j.pdf 

2-2. Summary Status of Decommissioning Roadmap (file size: 8 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151001_05-j.pdf 

(English translation as of 8/27/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150827 01-e .pdf 

2-3. Contaminated Water Issues (file size: 10 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151001 06-Lpdf 

2-4. Preparation for Fuel Removal from Spent Fuel Pools (15 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151001 07-Lpdf 

2-5. Preparation for Fuel Debris Removal (5 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151001 08-Lpdf 

2-6. Radioactive Waste Processing 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151001 09-j.pdf 



2-7. Circulating Water Core Cooling System 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151001 10-j.pdf 

2-8. Environmental Radiation Issues (file size: 17 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151001_ 11-j.pdf 

3. "A Study of the Fukushima Daiichi Nuclear Accident Process" 
English translation of a book written by Dr. Michie Ishikawa, a world-renowned nuclear safety 
expert. 
Although TEPCO does not necessarily agree with all of his hypotheses in this book. we believe it 
provides valuable insights. 
http://www.sprinqer.com/us/book/9784431555421 

[Reference] TEPCO Decommissioning Website 
http://www.tepco.co.jp/en/decommision/index-e. html 

* If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail. jsp?ftpl 0=4881 

** Let me know if any of your colleagues or friends would like to be added to this distribution list. 

All the best, 
Kenji 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jp) 
Sent: Friday, August 28, 2015 11 :22 PM 
To: 'Tateiwa, Kenji' 
Subject: [TEPCO Fukushima Update Call] Mon, Aug. 31, 2015 at 9 am EDT/10 pm JST 

Friends and Colleagues, 

Greetings from Tokyo. 
Please find below information for the next Fukushima Update Call. 

[Date/time] 
Mon, August 31, 2015 at 9 am U.S. Eastern Daylight Time 
(Next call: Mon. Oct. 5 at 9 am EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number New York): 718-354-1184 
passcode: (b)(6) 

Please let me know if any of you would like to join the call from other countries. 

[Major topics] 
1. Nuclear Reform Monitoring Committee (8/24/2015) 
(English) 
http://www.nrmc.jp/en/report/detail/1258279 5233. html 

1-1. Current status of Fukushima Daiichi 
http://www.nrmc.jp/en/report/detail/ icsFiles/afieldfile/2015/08/24/E2.pdf 

1-2. Overview of Nuclear Safety Reform Plan Progress Report 
http://www.nrmc.jp/en/report/detail/ icsFiles/afieldfile/2015/08/24/E6.pdf 



2. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(8/25/2015) 
(Japanese) 
2-1. Seawater and Ground Water Sampling Results (10 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 _ 03-j.pdf 

2-2. Unit 1 Reactor Building Cover Dismantling Work 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 04-Lpdf 

2-3. Unit 3 SFP Large Rubble Removal Work 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 05-Lpdf 
(video clip) 
http:// photo. tepco. co. j p/ e n/date/2015/201508-e/ 1 50804-01 e. htm I 

2-4. Action Plan for Offsite Impact Risks 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 06-Lpdf 

2-5. Disclosure of All Radiation-related Data 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 09-j.pdf 
(related website) 
http://www.tepco.co.jp/decommision/planaction/monitoring2/index-j .html 

2-6. Progress on Contaminated Water Issues (15 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 13-j.pdf 

3. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(8/27/2015) 
(Japanese) 

3-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 04-Lpdf 

3-2. Summary Status of Decommissioning Roadmap (file size: 9 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 05-Lpdf 
(English translation as of 7/30/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150730 01-e. pdf 

3-3. Contaminated Water Issues (file size: 23 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 06-Lpdf 

3-4. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 07-j.pdf 

3-5. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 08-j.pdf 

3-6. Radioactive Waste Processing 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 09-j.pdf 

3-7. Circulating Water Core Cooling System 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827_10-j.pdf 

3-8. Environmental Radiation Issues (file size: 10 MB) 



http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 11-j.pdf 

All the best, 
Kenji 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Friday, July 31, 2015 10:47 PM 
To: tateiwa.kenji@tepco.co.jp 
Subject: Please reply to sign up [TEPCO Fukushima Update Call] Mon, Aug. 3, 2015 at 
9am EDT/1 Opm JST 

Friends and Colleagues. 

I hope this email finds you well. 

A month has passed since I made the transition from TEPCO's Washington DC office to the 
Tokyo HQ as Safety Engineering Group Manager of Fukushima Daiichi D&D Engineering 
Company. 

I intend to resume the "Fukushima Update Call" that I had been hosting on a weekly-basis 
since early 2012 to update interested professionals (from the industry, government sector, 
academia, etc.) on the latest situation at Fukushima Daiichi. 

I will be sending out email notification to participants prior to the call with links to the most 
important topics that I will verbally cover during the call. 
I endeavor to host future calls on a monthly basis, with a target duration of about 30 minutes, 
including Q&A. 
(Attached, FYI, is an email that I sent out last month from DC.) 

Please reply to this email if you and/or your colleagues would like to be included in the 
distribution list for future calls. 

Feel free to join the call whenever you find topics of interest to you. 
I would also be happy to answer any questions separate from the call. 

[Date/time] 
Mon, August 3, 2015 at 9 am U.S. Eastern Daylight Time 
(Next call: Mon. Aug. 31at9 am EDT.) 

[call-in information] (Please record your name and organization when joining the call.} 
call number New York): 718-354-1184 
passcode: (b)(6) 

Please let me know if any of you would like to join the call from other countries. 

[Major topics] 
1. Contaminated Water Treatment Committee (7/29/2015) 
(only in Japanese) 

1-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c150729 03-Lpdf 

1-2. Progress of Contaminated Water Treatment and Risk Map 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c150729 04-Lpdf 



1-3. Frozen Soil Wall Taskforce 
http:/lwww.tepco.co. jp/nu/fukushima-np/roadmap/images/c 150729 05-j.pdf 

1-4. High-Performance ALPS Taskforce 
http:/lwww.tepco.co. jp/nu/fukushima-np/roadmap/images/c 150729 06-Lpdf 

1-5. Tritiated Water Taskforce 
http:/lwww.tepco.co. jp/nu/fukushima-np/roadmap/images/c150729 07-Lpdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(7/30/2015) 
(only in Japanese) 
2-1. Plant Status 
http:/lwww.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150730 04-L pdf 

2-2. Summary Status of Decommissioning Roadmap (file size: 11 MB) 
http:/lwww.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150730 05-j. pdf 
(English translation as of 6/25/2015) 
http://www.tepco.co. jp/en/nu/fukushima-np/roadmap/images/d 150625 01-e.pdf 

2-3. Contaminated Water Issues (file size: 10 MB) 
http:/lwww.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150730 06-j. pdf 

2-4. Spent Fuel Pool Issues (file size: 10 MB) 
http:/lwww.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150730 07 -j. pdf 

2-5. Preparation for Fuel Debris Removal 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150730 08-L pdf 

2-6. Radioactive Waste Processing 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150730 09-L pdf 

2-7. Circulating Water Core Cooling System 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150730 10-L pdf 

2-8. Environmental Radiation Issues (file size: 15 MB) 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150730 11-L pdf 

2-9. Work Environment Improvement 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150730 12-j. pdf 

2-10. Summary of 1st Decommissioning R&D Collaboration Council (file size: 28 MB) 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/d150730 15-Lpdf 

3. Completion of Removal of Highly-Contaminated Water from Seawater Piping 
Trenches (7/30/2015) 
http://www. tepco. co. j p/ e n/p ress/corp-com/release/20 15/ 12 56382 6844. htm I 

4. 160-page Presentation on Fukushima Accident (6/15/2015@Harvard University) 
https://drive .qooqle .com/file/d/OB3xzjqQbkug9aU9tXOF JS2pPenM/view?usp=sharinq 



IAll the best, 
Kenji 



From: Tateiwa, Kenji 
Sent: 27 Nov 2015 23:44:08 +0900 
To: 'Tateiwa, Kenji' 
Subject: [External_Sender] [TEPCO Fukushima Update Call] Mon, Nov. 30, 2015 at 
8 am EST/1 pm GMT/10 pm JST 

Friends and Colleagues, 

Greetings from Tokyo. 
Please find below information for the next Fukushima Update Call. 

[Date/time] 
Mon, Nov. 30, 2015 at 8 am U.S. Eastern Standard Time 

1 pm Greenwich Mean Time 
10 pm Japan Standard Time 

(Next call: Mon, Jan. 4, 2016 at 8 am EST/1 pm GMT/10 pm JST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number 

(New York): 718-354-1184 
(London} 020-7365-4166 
(Tokyo) 03-6328-1974 

passcode: I (b)(6J I 
Please let me know if any of you would like to join the call from other countries. 

[Major topics] I will be focusing primarily on safetv-related topics. but feel free to contact me 
for any questions. 
1. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(11/26/2015) 
(Japanese} 

1-1. Plant Status 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 151126 04-Lpdf 

1-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 151126 05-Lpdf 
(English translation as of 10/29/2015) 

http://www.tepco.co. jp/en/nu/fukushima-np/roadmap/images/d 151029 01-e .pdf 

1-3. Contaminated Water Issues 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/d151126_06-j.pdf 

1-4. Preparation for Fuel Removal from Spent Fuel Pools 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 151126 07-i.odf 
(pages 10-27/57) Unit 2 reactor building upper part dismantling plan 
(pages 28-43/57) Unit 3 refueling floor gamma spectroscopy results 

1-5. Preparation for Fuel Debris Removal 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 151126 08-i.odf 
(pages 3-10/19)Unit 3 PCV equipment hatch investigation plan by a compact robot 
(pages 11-19/19) Unit 2 PCV internal investigation preparation status (decontamination near X-6 

penetration) 



(b)(6) 

1-6. Radioactive Waste Processing 
http:/lwww.tepco.co. jp/nu/fukushima-np/roadmap/images/d 151126 09-j.pdf 

1-7. Circulating Water Core Cooling System 
http:/lwww.tepco.co. jp/nu/fukushima-np/roadmap/images/d 151126 10-i.odf 
(pages 3-6/6)Unit 3 PCV permanent instrumentation installation plan 

1-8. Environmental Radiation Issues 
http:/lwww.tepco.eo.jp/nu/fukushima-np/roadmap/images/d151126 11-i.pdf 

2. Unit 3 PCVequipment hatch investigation results by a compact robot (11/27/2015) 
(Japanese} 
http:/lwww.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 151127 08-j .pdf 

[Video clip] 
http://www.lepco.co. jp/lepconews/library/archive-j .hlml?video uuid=mzmm5d4k&catid=61699 

[Reference] TEPCO Decommissioning Website 
http://www.tepco.co.jp/en/decommision/index-e.html 

• If you cannot display Japanese characters, please install the following font packs: 
http :/lwww.adobe.com/support/downloads/detail .jsp ?ftplD=4881 

•• Let me know if any of your colleagues or friends would like to be added to this distribution list. 

All the best, 
Kenji 

Kenji Tateiwa 
Safety Engineering Group Manager 
Fukushima Daiichi D&D Engineering Company 
Tokyo Electric Power Company, Inc. 
1-1-3 Uchisaiwai-cho. Chiyoda-ku 
Tokyo, Japan 
office· +81-3-6373-4751 .... .1 ................................................ -···· 
tateiwa.kenji@tepco.co.jp 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Friday, October 30, 2015 8:07 PM 
To: 'Tateiwa, Kenji' 
Subject: [TEPCO Fukushima Update Call] Mon, Nov. 2, 2015 at 8 am EST/1 pm GMT/10 pm JST 

Friends and Colleagues, 

Greetings from Tokyo. 
Please find below information for the next Fukushima Update Call. 

[Date/time] 
Mon, Nov. 2, 2015 at 8 am U-S. Eastern Standard Time 

I 1 pm Greenwich Mean Time 



10 pm Japan Standard Time 
(Next call: Mon, Nov. 30 at 8 am EST/1 pm GMT/10 pm JST.) 

[call-in information] (Please record your name and organization when join ing the call.} 
call number 

(New York): 718-354-1184 
(London) 020-7365-4166 
ffokvo) 03-6328-1974 

I ················ ····························· I 
ntries. Please let me know if any of you would like to join the call from other cou 

[Major topics] I will be focusing primarily on safety-related topics, but feel free to contact 
me for any questions. 

Working-level Meeting of Decommissioning & Contaminated Water lss ues Team 
(10/29/2015) 
(Japanese) 
1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151029 04-j.pdf 

2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151029 05-j.pdf 

(English translation as of 10/1/2015) 
http://www. tepee. co. i p/ e n/n u/fu ku sh i ma-n pf road map/images/ d 1 51 001 01 -e.pdf 

3. Contaminated Water Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151029 06-Lpdf 

4. Preparation for Fuel Removal from Spent Fuel Pools 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151029 07-j.pdf 

(pages 12/29-17/29) Investigation plan for Unit 1 reactor building refuelin g floor 

5. Preparation for Fuel Debris Removal 
httR:llwww.tepco.co.jR/nu/fukushima-np/roadmap/images/d 151029 08-j.pdf 

(pages 4/45-16/45} Investigation results inside Unit 1 reactor building TIP room 
(pages 17/45-22/45) Investigation results of contamination in front of Unit 2 reactor building X-6 

penetration 
(pages 23/45-37/45) Investigation results inside Unit 3 drywell 

6. Radioactive Waste Processing 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151029 09-j.pdf 

7. Circulating Water Core Cooling System 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151029 10-Lpdf 

8. Environmental Radiation Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151029 11-Lpdf 

9. Inspection Results of Units-1/2 Main Exhaust Stack 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151029 15-Lpdf 

10. Opening of the Naraha Remote Technology Development Center 



http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151029 13-j.pdf 
(English article by JAIF) 
http://www. j a if.or. j p/ en/jaeas-nara ha-remote-tech nology-develo pment-center-opens-with-pri me­

mi n i ster-a ttend i ng/ 

[Reference] TEPCO Decommissioning Website 
http://www.tepco.co.jp/en/decommision/index-e. html 

All the best. 
Kenji 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Friday, October 2, 2015 10:09 PM 
To: 'Tateiwa, Kenji' 
Subject: [TEPCO Fukushima Update Call] Mon, Oct. 5, 2015 at 9 am EDT/2 pm BST/10 pm 
JST 

Friends and Colleagues, 

Greetings from Tokyo. 
Please find below information for the next Fukushima Update Call. 

[Date/time] 
Mon, Oct. 5, 2015 at 9 am U.S. Eastern Daylight Time 

I 2 pm British Summer Time 
10 pm Japan Standard Time 

(Next call: Mon, Nov. 2 at 8 am EST/1 pm GMT/10 pm JST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number 

(New York): 718-354-1184 
(London) 020-7365-4166 
(Tokyo) 03-6328-197 4 

passcode: I (bJ(6J I 
Please let me know if any of you would like to join the call from other countries. 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(9/2812015) 
(Japanese) 

1-1. Seawater and Ground Water Sampling Results (8 MB) 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/1150928 03-L pdf 

1-2. Unit 1 Reactor Building Cover Dismantling Work 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/1150928 04-L pdf 

1-3. Solid Radioactive Waste Storage 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/1150928 09-L pdf 

1-4. Progress on Contaminated Water Issues (14 MB) 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/1150928 13-L pdf 



2. Working-level Meeting of Decommissioning & Contaminated Water I ssues Team 
(10/1/2015) 
(Japanese) 
2-1. Plant Status 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151001_04-j. pdf 

2-2. Summary Status of Decommissioning Roadmap (file size: 8 MB) 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 151001 05-j.pdf 

(English translation as of 8/27/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150827 01 -e.pdf 

2-3. Contaminated Water Issues (file size: 10 MB) 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 151001 06-Lpdf 

2-4. Preparation for Fuel Removal from Spent Fuel Pools (15 MB) 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 151001 07-Lpdf 

2-5. Preparation for Fuel Debris Removal (5 MB) 
http:l/www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 151001 08-j.pdf 

2-6. Radioactive Waste Processing 
http:l/www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 151001 09-j.pdf 

2-7. Circulating Water Core Cooling System 
http:l/www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 151001 10-j.pdf 

2-8. Environmental Radiation Issues (file size: 17 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151001_11-j.pdf 

3. "A Study of the Fukushima Daiichi Nuclear Accident Process" 
English translation of a book written by Dr. Michio Ishikawa, a world-renown ed nuclear safety 
expert. 
Although TEPCO does not necessarily agree with all of his hypotheses in th is book, we believe 
it provides valuable insights. 
http://www.sprinqer.com/us/book/9784431555421 

[Reference] TEPCO Decommissioning Website 
http://www.tepco.co. jp/en/decommision/index-e.html 

" If you cannot display Japanese characters, please install the following fon t packs: 
http:l/www.adobe.com/support/downloads/detail .jsp?ftp1D=4881 

o this distribution list. •• Let me know if any of your colleagues or friends would like to be added t 

All the best, 
Kenji 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Friday, August 28, 2015 11 :22 PM 
To: 'Tateiwa, Kenji' 
Subject: [TEPCO Fukushima Update Call] Mon, Aug. 31, 2015 at 9 am EDT/10 pm JST 

!Friends and Colleagues, 



Greetings from Tokyo. 
Please find below information for the next Fukushima Update Call. 

[Date/time] 
Mon, August 31, 2015 at 9 am U.S. Eastern Daylight Time 
(Next call: Mon. Oct. 5 at 9 am EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number New York): 718-354-1184 
passcode: (b)(6J 

Please let me know if any of you would like to join the call from other countries. 

[Major topics] 
1. Nuclear Reform Monitoring Committee (8/24/2015) 
(English) 
http://www. nrmc. jp/en/reporUdetail/1258279 5233.html 

1-1. Current status of Fukushima Daiichi 
http://www. nrm c. j p/en/re port/de ta i I/ ics Fi les/afieldfil e/2015/08/24/E2. pdf 

1-2. Overview of Nuclear Safety Reform Plan Progress Report 
http://www. nrm c. j p/en/re port/de ta i I/ ics Fi les/afieldfil e/2015/08/24/E6. pdf 

2. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(8/25/2015) 
(Japanese) 
2-1. Seawater and Ground Water Sampling Results (10 MB) 
http://www. te pco. co. jp/ n u/f u k us hi ma-n p/ road map/i mages/11 5082 5 0 3-j. pdf 

2-2. Unit 1 Reactor Building Cover Dismantling Work 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/1150825 04-j. pdf 

2-3. Unit 3 SFP Large Rubble Removal Work 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/1150825 05-j. pdf 

(video clip) 
http: //photo. tepco. co. j p/en/date/2015/201508-e/ 150804-0 1 e. html 

2-4. Action Plan for Offsite Impact Risks 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/1150825 06-L pdf 

2-5. Disclosure of All Radiation-related Data 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/1150825 09-L pdf 
(related website) 
http://www.tepco.eo.jp/decommision/planaction/monitoring2/index-j.html 

2-6. Progress on Contaminated Water Issues (15 MB) 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/1150825 13-Lpdf 

3. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(8/27/2015) 
(Japanese) 
3-1. Plant Status 



http:/lwww.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150827 04-j. pdf 

3-2. Summary Status of Decommissioning Roadmap (file size: 9 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 _ 05-j. pdf 

(Eng Ii sh translation as of 7/30/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150730 01-e .pdf 

3-3. Contaminated Water Issues (file size: 23 MB) 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150827 06-L pdf 

3-4. Spent Fuel Pool Issues 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150827 07-L pdf 

3-5. Preparation for Fuel Debris Removal 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150827 08-L pdf 

3-6. Radioactive Waste Processing 
http:/lwww.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150827 09-j. pdf 

3-7. Circulating Water Core Cooling System 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150827 10-j. pdf 

3-8. Environmental Radiation Issues (file size: 10 MB) 
http:/lwww.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150827 11-j. pdf 

All the best, 
Kenji 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Friday, July 31, 2015 10:47 PM 
To: tateiwa.kenji@tepco.co.jp 
Subject: Please reply to sign up [TEPCO Fukushima Update Call] Mon, Aug. 3, 2015 at 
9am EDT/10pm JST 

Friends and Colleagues, 

I hope this email finds you well. 

A month has passed since I made the transition from TEPCO's Washington DC office to the 
Tokyo HO as Safety Engineering Group Manager of Fukushima Daiichi D&D Engineering 
Company. 

I intend to resume the "Fukushima Update Call" that I had been hosting on a weekly-basis 
since early 2012 to update interested professionals (from the industry, government sector, 
academia, etc.) on the latest situation at Fukushima Daiichi. 

I will be sending out email notification to participants prior to the call with links to the most 
important topics that I will verbally cover during the call. 
I endeavor to host future calls on a monthly basis, with a target duration of about 30 
minutes, including Q&A. 
(Attached, FYI, is an email that I sent out last month from DC.) 



Please reply to this email if you and/or your colleagues would like to be included in 
the distribution list for future calls. 

Feel free to join the call whenever you find topics of interest to you. 
I would also be happy to answer any questions separate from the call. 

[Date/time] 
Mon, August 3, 2015 at 9 am U.S. Eastern Daylight Time 
(Next call: Mon. Aug. 31 at 9 am EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number New York): 718-354-1184 
passcode: (b)(6J 

Please let me know if any of you would like to join the call from other countries. 

[Major topics] 
1. Contaminated Water Treatment Committee (7/29/2015) 
(only in Japanese) 

1-1. Plant Status 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/c150729 03-j.pdf 

1-2. Progress of Contaminated Water Treatment and Risk Map 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/c150729 04-j.pdf 

1-3. Frozen Soil Wall Taskforce 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c150729 05-j .pdf 

1-4. High-Performance ALPS Taskforce 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c150729 06-j .pdf 

1-5. Tritiated Water Taskforce 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c150729 07 -j .pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(7/30/2015) 
(only in Japanese) 
2-1. Plant Status 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/d150730_04-j.pdf 

2-2. Summary Status of Decommissioning Roadmap (file size: 11 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 05-j .pdf 
(English translation as of 6/25/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150625 01-e. pdf 

2-3. Contaminated Water Issues (file size: 10 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 06-j .pdf 

2-4. Spent Fuel Pool Issues (file size: 10 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 07 -j .pdf 

2-5. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150 730 08-j .pdf 



2-6. Radioactive Waste Processing 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 09-j .pdf 

2-7. Circulating Water Core Cooling System 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 10-j .pdf 

2-8. Environmental Radiation Issues (file size: 15 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 11-j .pdf 

2-9. Work Environment Improvement 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 12-j .pdf 

2-10. Summary of 1st Decommissioning R&D Collaboration Council (file size: 28 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 15-j .pdf 

3. Completion of Removal of Highly-Contaminated Water from Seawater Piping 
Trenches (7/30/2015) 
http://www.tepco.co. jp/en/press/corp-com/release/201 5/1256382 6844.html 

4. 160-page Presentation on Fukushima Accident (6/15/2015@Harvard University) 
https://drive.google.com/file/d/OB3xzjqQbkug9aU9tXOFJS2pPenM/view?usp=sharing 

All the best, 
Kenji 



From: Tateiwa, Kenji 
Sent: 2 Oct 2015 22:08:33 +0900 
To: 'Tateiwa, Kenji' 
Subject: [External_Sender] [TEPCO Fukushima Update Call] Mon, Oct. 5, 2015 at 9 
am EDT/2 pm BST/10 pm JST 

Friends and Colleagues, 

Greetings from Tokyo. 
Please find below information for the next Fukushima Update Call. 

[Date/time] 
Mon, Oct. 5. 2015 at 9 am U.S. Eastern Daylight Time 

2 pm British Summer Time 
10 pm Japan Standard Time 

(Next call: Mon, Nov. 2 at 8 am EST/1 pm GMT/10 pm JST.} 

[call-in information] (Please record your name and organization when joining the call.) 
call number 

(New York): 718-354-1184 
(London} 020-7365-4166 
(Tokyo) 03-6328-1974 

passcode: I (b)(6J I 
Please let me know if any of you would like to join the call from other countries. 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(9/28/2015) 
(Japanese} 

1-1. Seawater and Ground Water Sampling Results (8 MB) 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1150928 03-j. pdf 

1-2. Unit 1 Reactor Building Cover Dismantling Work 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150928 04-j. pdf 

1-3. Solid Radioactive Waste Storage 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150928 09-j. pdf 

1-4. Progress on Contaminated Water Issues (14 MB) 
http://www. te pco. co .jp/n u/fu ku shim a-n p/ road map/i mages/115092 8 _ 1 3-j. pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(10/1/2015) 
(Japanese} 
2-1. Plant Status 

http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151001 04-L pdf 

2-2. Summary Status of Decommissioning Roadmap (file size: 8 MB) 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151001 05-L pdf 

{English translation as of 8/27/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150827 01-e. pdf 



2-3. Contaminated Water Issues (file size: 10 MB) 
http://www. te pco. co. j p/n u/fu ku shim a-n p/ road map/i mages/d 151 001 06-j. pdf 

2-4. Preparation for Fuel Removal from Spent Fuel Pools (15 MB) 
http://www. te pco. co. j pin u/fu ku shim a-n p/ road map/i mages/d 151 001 07 -L pdf 

2-5. Preparation for Fuel Debris Removal (5 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151001 08-L pdf 

2-6. Radioactive Waste Processing 
http://www. te pco. co. j p/n u/f u ku shim a-n p/ road map/i mages/d 1 51 001 09-L pdf 

2-7. Circulating Water Core Cooling System 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 151001 10-L pdf 

2-8. Environmental Radiation Issues (file size: 17 MB) 
http:/lwww.tepco.eo.jp/nu/fukushima-np/roadmap/images/d151001 11-j.pdf 

3. "A Study of the Fukushima Daiichi Nuclear Accident Process" 
English translation of a book written by Dr. Michio Ishikawa, a world-renowned nuclear safety 
expert. 
Although TEPCO does not necessarily agree with all of his hypotheses in this book, we believe it 
provides valuable insights. 
http://www.springer.com/us/book/9784431555421 

[Reference] TEPCO Decommissioning Website 
http://www.tepco.eo.jp/en/decommision/index-e.html 

• If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail .jsp ?ftplD=4881 

"'* Let me know if any of your colleagues or friends would like to be added to this distribution list. 

All the best, 
Kenji 

Kenji Tateiwa 
Safety Engineering Group Manager 
Fukushima Daiichi D&D Engineering Company 
Tokyo Electric Power Company, Inc. 
1-1-3 Uchisaiwai-cho, Chiyoda-ku 
Tokyo, Japan 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Friday, August 28, 2015 11 :22 PM 
To: 'Tateiwa, Kenji' 
Subject: [TEPCO Fukushima Update Call] Mon, Aug. 31, 2015 at 9 am EDT/10 pm JST 

!Friends and Colleagues, 



Greetings from Tokyo. 
Please find below information for the next Fukushima Update Call. 

[Date/time] 
Mon, August 31, 2015 at 9 am U.S. Eastern Daylight Time 
(Next call: Mon, Oct. 5 at 9 am EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number New York : 718-354-1184 

································· 
(b)(6),.·•·········~---....--...... - ............... 

Please let me know if any of you would like to join the call from other countries. 

[Major topics] 
1. Nuclear Reform Monitoring Committee (8/24/2015) 
(English) 
http://www.nrmc.jp/en/report/detail/1258279 5233.html 

1-1. Current status of Fukushima Daiichi 
http :/lwww. n rmc. j pf en/report/ d etai I/ icsFi les/afieldfil e/2015/08/24/E2. pdf 

1-2. Overview of Nuclear Safety Reform Plan Progress Report 
http :/lwww. n rmc. j pf en/report/ d etai I/ icsFi les/afieldfil e/2015/08/24/E6. pdf 

2. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(8/25/2015) 
(Japanese) 
2-1. Seawater and Ground Water Sampling Results (10 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 03-j. pdf 

2-2. Unit 1 Reactor Building Cover Dismantling Work 
http://www. te pco. co. j p/n u/f u k us him a-n p/ road map/i mages/11 5082 5 04-j. pdf 

2-3. Unit 3 SFP Large Rubble Removal Work 
http://www. te pco. co. j p/n u/fu ku shim a-n p/ road map/i mages/11 5082 5 0 5-j. pdf 
(video clip) 

http: /!photo. te pco. co. j p/en/d ate/2015/201 508-e/ 150804-01 e. html 

2-4. Action Plan for Offsite Impact Risks 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 06-j. pdf 

2-5. Disclosure of All Radiation-related Data 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 09-j. pdf 
(related website) 
http://www.tepco.co. jp/decommision/planaction/monitorinq2/index-L html 

2-6. Progress on Contaminated Water Issues (15 MB) 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 13-j. pdf 

3. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(8/27/2015) 
(Japanese) 
3-1. Plant Status 



http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 04-j. pdf 

3-2. Summary Status of Decommissioning Roadmap (file size: 9 MB) 
http://www. te pco. co .jp/n u/fu ku shim a-n p/ road map/i mages/d 15082 7 _ 05-j. pdf 
(English translation as of 7/30/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150730 01-e .pdf 

3-3. Contaminated Water Issues (file size: 23 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 06-j. pdf 

3-4. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 07-j. pdf 

3-5. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 08-j. pdf 

3-6. Radioactive Waste Processing 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 09-j. pdf 

3-7. Circulating Water Core Cooling System 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 10-j. pdf 

3-8. Environmental Radiation Issues (file size: 10 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 11-j. pdf 

All the best, 
Kenji 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Friday, July 31, 2015 10:47 PM 
To: tateiwa.kenji@tepco.co.jp 
Subject: Please reply to sign up [TEPCO Fukushima Update Call] Mon, Aug. 3, 2015 at 9am 
EDT/1 Opm JST 

Friends and Colleagues, 

I hope this email finds you well. 

A month has passed since I made the transition from TEPCO's Washington DC office to the 
Tokyo HQ as Safety Engineering Group Manager of Fukushima Daiichi D&D Engineering 
Company. 

I intend to resume the "Fukushima Update Call" that I had been hosting on a weekly-basis since 
early 2012 to update interested professionals (from the industry, government sector, academia, 
etc.) on the latest situation at Fukushima Daiichi. 

I will be sending out email notification to participants prior to the call with links to the most 
important topics that I will verbally cover during the call. 
I endeavor to host future calls on a monthly basis, with a target duration of about 30 minutes, 
including Q&A. 
(Attached, FYI, is an email that I sent out last month from DC.) 



Please reply to this email if you and/or your colleagues would like to be included in the 
distribution list for future calls. 

Feel free to join the call whenever you find topics of interest to you. 
I would also be happy to answer any questions separate from the call. 

[Date/time] 
Mon, August 3, 2015 at 9 am U.S. Eastern Daylight Time 
(Next call: Mon. Aug. 31 at 9 am EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number New York): 718-354-1184 
passcode: (b)(6J 

Please let me know if any of you would like to join the call from other countries. 

[Major topics] 
1. Contaminated Water Treatment Committee (7/29/2015) 
(only in Japanese) 

1-1. PI ant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 150729 03-j .pdf 

1-2. Progress of Contaminated Water Treatment and Risk Map 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 150729 04-j .pdf 

1-3. Frozen Soil Wall Taskforce 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c150729 05-j .pdf 

1-4. High-Performance ALPS Taskforce 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c150 729 06-j .pdf 

1-5. Tritiated Water Taskforce 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c150 729 07 -j .pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(7/30/2015) 
(only in Japanese) 

2-1. Plant Status 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/d150730_04-j.pdf 

2-2. Summary Status of Decommissioning Roadmap (file size: 11 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 05-Lpdf 
(English translation as of 6/25/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150625 01-e. pdf 

2-3. Contaminated Water Issues (file size: 10 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 06-Lpdf 

2-4. Spent Fuel Pool Issues (file size: 10 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 07-Lpdf 

2-5. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 08-j.pdf 



2-6. Radioactive Waste Processing 
http://www.tepee.ce.jp/nu/fukushima-np/roadmap/images/d 150730 09-j.pdf 

2-7. Circulating Water Core Cooling System 
http://www.tepce.co.jp/nu/fukushima-np/roadmap/images/d 150730 10-Lpdf 

2-8. Environmental Radiation Issues (file size: 15 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 11-Lpdf 

2-9. Work Environment Improvement 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 12-Lpdf 

2-10. Summary of 1st Decommissioning R&D Collaboration Council (file size: 28 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 15-Lpdf 

3. Completion of Removal of Highly-Contaminated Water from Seawater Piping Trenches 
(7/30/2015) 
http:llwww.tepee.co. jp/en/presslcorp-cem/release/201 5/1256382 6844.html 

4. 160-page Presentation on Fukushima Accident (6/15/2015@Harvard University) 
https://drive .google .com/file/d/OB3xzjqQbkug9aU9tXOF JS2pPenM/view?usp=sharing 

All the best, 
Kenji 



From: 
Sent: 
To: 
Subject: 

Tateiwa, Kenji 
26 Jun 2015 19:55:20 -0400 
tateiwa.kenji@tepco.co.jp 
[External_Sender] [Transition from DC to Tokyo] New Role in 

Decommissioning Safety 

Dear Friends and Colleagues, 

Today will be my last day working out of the Washington DC Office of TEPCO. 

After spending 4 productive years in DC, I will be departing the U.S. on Sat, June 27 and start 
working at TEPCO's Tokyo HQ on July 1 as Safety Engineering Group Manager of Fukushima 
Daiichi Decontamination & Decommissioning Engineering Company. 

Thank you for your continued support to TEPCO after the Fukushima Daiichi accident in March 
2011. 
We could not have made it thus far without all your support. 

For your information, you can find my latest interview on the online Nuclear Plant Journal describing 
the current status of Fukushima Daiichi. 
http :i /dig italeditions. nuclearplantjournal .com/MJ 1 5/#32 

Feel free to contact me should you have any questions related to Fukushima. 
I look forward to keeping in touch. 

All the best, 
Kenji 

p.s. 
Please forgive my slow response in emails for the next few weeks while I make my transition back 
to Japan. 

Kenji Tateiwa 
email: tateiwa.kenji@tepco.co.jp 
Linked In: https://www .Ii nked in .com/i n/ktateiwa 

--------------------------] 
(From Sep. 2011 to June 2015) 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 

(From July 2015) 
Safety Engineering Group Manager 
Fukushima Daiichi D&D Engineering Company 
Tokyo Electric Power Company 
1-1-3 Uchisaiwai-cho, Chiyoda-ku 
Tokyo, Japan 
tel: +81-3-6373-4751 



From: 
Sent: 
To: 
Cc: 

Subject: 

Chuck, 
Oyama-san, 

Tateiwa, Kenji 
13 Jul 2015 17:21:11 +0900 
Norton, Charles 
'?? ??' 
[External_Sender] Inquiry on Aircraft Intrusion Prevention Measures 

TEPCO is considering various options to prevent aircraft impact to our nuclear power plant. 

In addition to hardening the facility and preparing for mitigating actions in case of aircraft 
impact, are you aware of any intrusion prevention measures the NRC imposes on aircrafts, 
such as nullifying the GPS from setting nuclear facilities as destinations? 

Any information would be appreciated, but we understand if you cannot answer due to security 
issues. 

All the best. 
Kenji 
(Please ignore the ''Undelivered" message you might receive from my DC office email account 
that has been disabled.) 

Kenji Tateiwa 
Safety Engineering Group Manager 
Fukushima Daiichi D&D Engineering Company 
Tokyo Electric Power Company, Inc. 
1-1-3 Uchisaiwai-cho, Chiyoda-ku 
Tokyo, Japan 

........ , ......... ~;::'.~:: =:=~ ~:.~-: 73-47 51 (b)(S) ·· • __ _ __ 

a e1wa. en11 epco.co.Jp 



From: Tateiwa, Kenji 
Sent: 31 Jul 2015 22:47:05 +0900 
To: tateiwa.kenji@tepco.co.jp 
Subject: [External_Sender] Please reply to sign up [TEPCO Fukushima Update Call] 
Mon, Aug. 3, 2015 at 9am EDT/lOpm JST 
Attachments: Fukushima Update Call.pdf 

Friends and Colleagues, 

I hope this email finds you well. 

A month has passed since I made the transition from TEPCO's Washington DC office to the 
Tokyo HQ as Safety Engineering Group Manager of Fukushima Daiichi D&D Engineering 
Company. 

I intend to resume the "Fukushima Update Call" that I had been hosting on a weekly-basis 
since early 2012 to update interested professionals (from the industry, government sector, 
academia, etc.) on the latest situation at Fukushima Daiichi. 

I will be sending out email notification to participants prior to the call with links to the most 
important topics that I will verbally cover during the call. 
I endeavor to host future calls on a monthly basis, with a target duration of about 30 minutes, 
including Q&A. 
(Attached, FYI, is an email that I sent out last month from DC.) 

Please reply to this email if you and/or your colleagues would like to be included in the 
distribution list for future calls. 

Feel free to join the call whenever you find topics of interest to you. 
I would also be happy to answer any questions separate from the call. 

[Date/time] 
Mon, August 3, 2015 at 9 am U.S. Eastern Daylight Time 
(Next call: Mon, Aug. 31at9 am EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number (New York>- 718-354-1184 

(b)(6t ..... L ....... · I 
Please let me know if any of you would like to join the call from other countries. 

[Major topics] 
1. Contaminated Water Treatment Committee (7/29/2015) 
(only in Japanese) 

1-1. Plant Status 
http://www.tepco.co.Jp/nu/f ukushima-np/roadmap/i mages/c150729 03-j. pdf 

1-2. Progress of Contaminated Water Treatment and Risk Map 
http://www.tepco.co.jp/nu/fukushima-np/roadma pli mages/c 150729 04-j. pdf 



1-3. Frozen Soil Wall Taskforce 
http://www.tepco.co.jp/nu/fukushima-np/roadma pli mages/c 150729 05-j. pdf 

1-4. High-Performance ALPS Taskforce 
http://www.tepco.co.jp/nu/f ukushima-np/roadmap/i maqes/c150729 06-j. pdf 

1-5. Tritiated Water Taskforce 
http://www.tepco.co.jp/nu/f ukushima-np/roadmap/i mages/c150729 07 -j. pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(7/30/2015) 
(only in Japanese) 
2-1. Plant Status 
http://www.tepco.co.jp/nu/f ukushima-np/roadma p/i mages/d 150730 04-j .pdf 

2-2. Summary Status of Decommissioning Roadmap (file size: 11 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/i maqes/d 150730 05-j .pdf 
(English translation as of 6/2512015) 
http://www.tepco.co.J p/en/nu/fukushima-n pf road map/images/d 150625 01-e. pdf 

2-3. Contaminated Water Issues (file size: 10 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/i mages/d 150730 06-j .pdf 

2-4. Spent Fuel Pool Issues (file size: 10 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/i maqes/d 150730 07-j .pdf 

2-5. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadma pli mages/d 150730 08-j .pdf 

2-6. Radioactive Waste Processing 
http://www.tepco.co.jp/nu/f ukushima-np/roadmap/i maqes/d 150730 09-j .pdf 

2-7. Circulating Water Core Cooling System 
http://www.tepco.co.jp/nu/f ukushima-np/roadmap/i mages/d 150730 10-j .pdf 

2-8. Environmental Radiation Issues (file size: 15 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/i maqes/d 150730 11-j .pdf 

2-9. Work Environment Improvement 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/i mages/d 150730 12-j .pdf 

2-1 O. Summary of 1st Decommissioning R&D Collaboration Council (file size: 28 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/i maqes/d 150730 15-j .pdf 

3. Completion of Removal of Highly-Contaminated Water from Seawater Piping 
Trenches (7/30/2015) 
http ://www.tepco.co.jp/en/press/corp-com/release/2015/1256382 6844 .html 

4. 160-page Presentation on Fukushima Accident (6/15/2015@Harvard University) 
https://drive.qooqle.com/file/d/OB3xzjgQbkuq9aU9tXOFJS2pPenM/view?usp=sharinq 



* If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail.jsp?ftplD=4881 

All the best, 
Kenji 

Kenji Tateiwa 
Safety Engineering Group Manager 
Fukushima Daiichi D&D Engineering Company 
Tokyo Electric Power Company, Inc. 
1-1-3 Uchisaiwai-cho, Chiyoda-ku 
Tokyo, Japan 
office: +81-3-6373-4751 

(b)(6) .. . ....... L __________ ___, 
tateiwa.kenji@tepco.co.jp 
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Tateiwa, Kenji 

Last Call from DC [TEPCO Weekly Fukushima Update Call] Fri, June 19, 2015 

at 2pm EDT 

Nuclear Industry Colleagues, 

Tomorrow will mark the last Weekly Fukushima Update Call that I will conduct from DC. 

After spending almost 4 years, I will be departing DC on June 27 and start working at TEPCO's Tokyo HQ on July 
1 as Safety Engineering Group Manager of Fukushima Daiichi D&D Engineering Company. 

I will endeavor to continue this call from Tokyo, albeit at a less frequent basis. 
I will send out a notice for the next call once I settled into my new position. 

Thank you for your continued support to TEPCO and for your interest in the progress at Fukushima Daiichi. 
I look forward to keeping in touch. 

[Date/time] 
Fri, June 19, 2015 at 2 pm Eastern Daylight Time 
(Date/time of next call to be determined.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Cabinet-Level Meeting on Decommissioning and Contaminated Water Issues (6/12/2015) 
(only in Japanese) 
1-1. Outline of Revised Mid-and-Long-Term Roadmap 
http://www.tepce.eo.jp/nu/fukushima-np/roadmap/images/t150612 03-j.pdf 

1-2. Revised Mid-and-Long-Term Roadmap 
http://www.tepce.co.jp/nu/fukushima-np/roadmap/images/t150612 05-j. pdf 

1-3. Revised Schedule for Defueling of Units 1-3 SFPs 
http://www. tepee. co. j p/ n u/fu k us h ima-n p/road m ap/i m ages/t 150612 04-j. pdf 

2. Summary Progress at Units 1-4 (6/12/2015) 
http://www. tepee. co. j pl n u/f u k us h ima-n p/handouts/201 5/images/h an do uts 1 50612 04-j. pdf 

3. Transition of Different Types of Contaminated Water Stored in Tank Farms (6/12/2015) 
http://www. tepee. co. j p/ n u/fu k us h ima-n p/handouts/2015/images/h an do uts 150612 05-L pdf 

* If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail .jsp?flpl 0=4881 

(Feel free to fotWard this email to your colleagues or have them contact me to be added to the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager. Nuclear Power Programs 
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Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 ext.)116 
mobile: (b)(6J 

tateiwa.kenji@tepco.co.jp 
(Email address will remain unchanged after my transition to Tokyo.} 

-----Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa, Kenji 
Sent: Thursday, June 04, 2015 10:18 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, June 5, 2015 at 2pm EDT 

Nuclear Industry Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, June 5, 2015 at 2 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, June 19 at 2 pm EDT.) 

[call-in information) (Please record your name and organization when joining the call.} 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (5/22/2015) 
(only in Japanese} 

1-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http:/lwww.nsr.go.jp/data/000107869. pdf 

1-2. Water Collected on Lid of High-Intensity Container Inside a Box Culvert 
http://www.nsr.go.jp/data/000108101.pdf 

1-3. Groundwater Inflow Mitigation Measures and Water Level Management 
http://www.nsr.go.jp/data/000107730. pdf 

2. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (5/25/2015) 
(only in Japanese} 
2-1. Water Contamination Monitoring Status 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/1150525 03-j .pdf 

2-2. Status of Unit 1 Reactor Building Cover Dismantling 
http:/lwww.tepco.co. jp/nu/fukushima-np/roadmap/images/1150525 04-j .pdf 

2-3. Status Report on Identification of Risk Factors Related to Off-site Radiological Impact 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/1150525 07-j .pdf 

2-4. Preparation for Disclosure of All Radiological Data 
http:/lwww.teoco.co. jp/nu/fukushima-np/roadmap/images/1150525 08-j .pdf 

2-5. Status Report on Various Issues (146 pages, 19 MB) 
http:/lwww.teoco.co. jp/nu/fukushima-np/roadmap/images/1150525 13-j .pdf 

3. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (5/28/2015) 
(only in Japanese} 
3-1. Plant Status 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 1 50528 04-j .pdf 

3-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 1 50528 05-j .pdf 
(English translation as of 4/30/2015) 
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http://www. tepco. co. j p/en/n u/fu k us him a-n p/ road m ap/images/d 1 50430 01-e. pdf 

3-3. Unit 1 Drywell Water Level Measurement 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150528 06-Lpdf 

3-4. Contaminated Water Treatment {file size: 11 MB) 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150528 07-j .pdf 

3-5. Environmental Radiation Issues {file size: 15 MB) 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 1 50528 08-j .pdf 

3-6. Spent Fuel Pool Issues 
http:/lwww.teoco.co. jp/nu/fukushima-np/roadmap/images/d 150528 10-j .pdf 

3-7. Preparation for Fuel Debris Removal 
http:/lwww.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150528 11-j .pdf 

3-8. Radioactive Waste Processing 
http:/lwww.tepco.co. jp/nu/fukushima-np/roadmap/images/d 1 50528 12-j .pdf 

3-9. Draft Revision of Mid-to-Long Term Decommissioning Roadmap 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150528 13-j .pdf 

4. Leakage of Contaminated Water from Transfer Hose (6/1/2015) 
(only in Japanese} 
http://www. tepco. co. j p/n u/fu kush im a-n p/hand ou ts/2015/i m ages/handouts 150601 06-L pdf 

All the best, 
Kenji 

-----Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa, Kenji 
Sent: Thursday, May 21, 2015 9:13 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, May 22, 2015 at 2pm EDT 

Nuclear Industry Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, May 22, 2015 at 2 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri. June 5 at 2 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.} 
call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. IAEA Peer Review Mission Report #3 (5/14/2015) 
http://www. tepco. co. j p/ e n/n u/fu k us h ima-n p/hand outs/2015/images/h an do uts 150 514 01-e. pdf 

"IAEA Issues Reporl on Fukushima Decommissioning Review" (IAEA Press Release) 
https://www.iaea.org/newscenter/pressreleases/iaea-issues-report-fukushima-decomm issioninq-review 

2. Fukushima Nuclear Accident Unresolved Issues Progress Report# 3 (5/20/2015) 
http://www.tepco.co.jp/en/press/coro-com/release/2015/1250927 6844. htm I 

(English Summary) 
http://www.tepco.co. jp/en/press/corp-com/release/betu 15 e/images/150520e0101.pdf 

(Japanese Full Report: 503 pages, 27 MB) 
http:/lwww.tepco.co.jp/cc/press/betu 15 j/images/150520j0102.pdf 
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3. High-Level Meeting of Decommissioning & Contaminated Water Issues Team (5/21/2015) 
(only in Japanese} 
3-1. Basic Policy regarding the Mid-and-Long-Term Decommissioning Roadmap 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/t 150521 05-Lpdf 

3-2. Straw Man for the Mid-and-Long-Term Decommissioning Roadmap 
http:l/www.tepco.co. jp/nu/fukushima-np/roadmap/images/t 150521 06-Lpdf 

3-3. Enhanced Coordination on R&D Activities for Decommissioning and Contaminated Water Issues 
http:l/www.tepco.co. jp/nu/fukushima-np/roadmap/images/t 150521 03-Lpdf 

All the best, 
Kenji 

----- Original Message ----­
From: Tateiwa. Kenji 
To: Tateiwa, Kenji 
Sent: Thursday, May 07, 2015 9:04 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, May 8, 2015 at 2pm EDT 

Nuclear Industry Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, May 8, 2015 at 2 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, May 22 at 2 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. Unit 1 Drywell Internal Investigation by Transforming Robots: Summary of Findings (4/30/2015) 
(only in Japanese) 

http:l/www.tepco.co. jp/nu/fukushima-np/handouts/2015/images/handouts 150430 01-j .pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (4/30/2015) 
(only in Japanese) 

2-1. Plant Status 
http :l/www. tepco. co. j p/ n u/f u k us him a-n p/ road m ap/i m ages/d 1 50430 04-j. pdf 

2-2. Summary Status of Decommissioning Roadmap 
http: llwww. tepco. co. j p/ n u/fu k us him a-n p/ road m ap/i m ages/d 1 50430 0 5-j. pdf 
(English translation as of 3/26/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150326 01-e. pdf 

2-3. Contaminated Water Treatment (file size: 14 MB) 
http: llwww. tepco. co. j p/ n u/fu k us him a-n p/ road m ap/i m ages/d 1 50430 07 -i. pdf 

2-4. Environmental Radiation Issues (file size: 17 MB) 
http: llwww. tepco. co. j p/ n u/fu k us him a-n p/ road m ap/i m ages/d 1 50430 08-j. pdf 

2-5. Spent Fuel Pool Issues 
http://www. tepco. co. j p/ n u/fu k us him a-n p/ road m ap/i m ages/d 1 50430 1 0-j. pdf 

2-6. Preparation for Fuel Debris Removal 
http://www. tepco. co. j p/ n u/fu k us him a-n p/ road m ap/i m ages/d 1 50430 11-j. pdf 

2-7. Radioactive Waste Processing 
http://www. tepco .co. jp/nu/fukushima-np/roadmap/images/d 150430 12-j. pdf 

2-8. NDF's 2015 Technical Strategy Plan in Preparation for Revising the Mid-to-Long Term 
Decommissioning Roadmap (file size: 18 MB) 
http: llwww. tepco. co. j p/ n u/fu k us him a-n p/ road m ap/i m ages/d 1 50430 14-j. pdf 

4 



2-9. Identification of Risk Factors Related to Off-site Radiological Impact 
http://www. tepco. co. j p/ n u/fu k us him a-n p/ road m ap/i m ages/d 1 50430 1 5-j. pdf 

2-10. Preparation for Disclosing All Radiological Data 
http://www. tepco. co. j p/ n u/f u k us him a-n p/ road m ap/i m ages/d 1 50430 16-j. pdf 

2-11. Government-Funded Demonstration Testing Results for 5 Contaminated Water Treatment Systems 
http://www. tepco. co. j p/ n u/f u k us him a-n p/ road m ap/i m ages/d 1 50430 17 -j. pdf 

3. Test Operation of Brine Circulation for Frozen Soil Wall (4/30/2015) 
http:/lphoto. tepco.co. jo/en/date/2015/201504-e/150430-02e.html 

All the best. 
Kenji 

5 



From: 
Sent: 
To: 
Subject: 
at 9 am EDT /10 pm JST 

Chuck, 

You are most welcome. 

Tateiwa, Kenji 
1 Sep 2015 12:19:40 +0900 
Norton, Charles 
[External_Sender] RE: [TEPCO Fukushima Update Call] Mon, Aug. 31, 2015 

Hope he Hawkeye State is treating you well. 

All the best. 
Kenji 

From: Norton, Charles [mailto:Charles.Norton@nrc.gov] 
Sent: Monday, August 31, 2015 9:31 PM 
To: Tateiwa, Kenji 
Subject: RE: [TEPCO Fukushima Update Call] Mon, Aug. 31, 2015 at 9 am EDT/10 pm JST 

KenjL 

I will not be able to attend the call this morning. I have reviewed the handouts in English and 
have no questions at this time. Thank you for continuing to update us on the developments with 
Fukushima and TEPCO. 

Chuck Norton 
US NRC 
Senior Resident Inspector 
Duane Arnold Energy Center 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jp) 
Sent: Friday, August 28, 2015 9:22 AM 
To: 'Tateiwa, Kenji' <tateiwa.kenji@tepco.co.jp> 
Subject: [External_Sender] [TEPCO Fukushima Update Call] Mon, Aug. 31, 2015 at 9 am 
EDT/10 pm JST 

Friends and Colleagues, 

Greetings from Tokyo. 
Please find below information for the next Fukushima Update Call. 

[Date/time] 
Mon, August 31, 2015 at 9 am U.S. Eastern Daylight Time 
(Next call: Mon, Oct. 5 at 9 am EDT.) 

[call-in information] (Please record your name and organization when joining the call.} 
call number New York): 718-354-1184 
passcode: (b)(6J 

Please let me know if any of you would like to join the call from other countries. 

[Major topics] 



1. Nuclear Reform Monitoring Committee (8/24/2015) 
(English) 
http://www.nrmc.jp/en/report/detail/1258279 5233.html 

1-1. Current status of Fukushima Daiichi 
http://www. n rmc.jp/en/report/d etai l/_icsFi les/afieldfi I e/2015/08/2 4/E2. pdf 

1-2. Overview of Nuclear Safety Reform Plan Progress Report 
http://www. nrmc. j p/en/report/d etai I/ icsFi les/afieldfi I e/2015/08/2 4/E6. pdf 

2. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(8/25/2015) 
(Japanese) 
2-1. Seawater and Ground Water Sampling Results (10 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 03-j. pdf 

2-2. Unit 1 Reactor Building Cover Dismantling Work 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 04-j. pdf 

2-3. Unit 3 SFP Large Rubble Removal Work 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 05-j. pdf 

(video clip) 
http: //photo. te pco. co. j p/en/d ate/2015/201 508-e/ 150804-01 e. html 

2-4. Action Plan for Offsite Impact Risks 
http://www. te pco. co. j p/n u/fu ku shim a-n p/ road map/i mages/11 5082 5 06-j. pdf 

2-5. Disclosure of All Radiation-related Data 
http://www. te pco. co .jp/n u/fu ku shim a-n p/ road map/i mages/11 5082 5 _ 09-j. pdf 
(related website) 
http://www.tepco.co. jp/decommision/planaction/monitorinq2/index-L html 

2-6. Progress on Contaminated Water Issues (15 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150825 13-j. pdf 

3. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(8/27/2015) 
(Japanese) 

3-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 04-j. pdf 

3-2. Summary Status of Decommissioning Roadmap (file size: 9 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 05-j. pdf 

(English translation as of 7/3012015) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150730 01-e.pdf 

3-3. Contaminated Water Issues (file size: 23 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 06-j. pdf 

3-4. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 _07-j .pdf 

3-5. Preparation for Fuel Debris Removal 



http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 08-j. pdf 

3-6. Radioactive Waste Processing 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 _ 09-j. pdf 

3-7. Circulating Water Core Cooling System 
http://www. te pco. co. j p/n u/fu ku shim a-n p/ road map/i mages/d 15082 7 1 0-j. pdf 

3-8. Environmental Radiation Issues (file size: 10 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150827 11-j. pdf 

* If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail. jsp?ftplD=4881 

** Let me know if any of your colleagues or friends would like to be added to this distribution list. 

All the best, 
Kenji 

Kenji Tateiwa 
Safety Engineering Group Manager 
Fukushima Daiichi D&D Engineering Company 
Tokyo Electric Power Company, Inc. 
1-1-3 Uchisaiwai-cho, Chiyoda-ku 
Tokyo, Japan 
ofUco· +s1 3 6373 4z51 

(b)(6)·· ... J I 
tateiwa.kenji@tepco.co.jp 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Friday, July 31, 2015 10:47 PM 
To: tateiwa.kenji@tepco.co.jp 
Subject: Please reply to sign up [TEPCO Fukushima Update Call] Mon, Aug. 3. 2015 at 9am 
EDT/1 Opm JST 

Friends and Colleagues, 

I hope this email finds you well. 

A month has passed since I made the transition from TEPCO's Washington DC office to the 
Tokyo HQ as Safety Engineering Group Manager of Fukushima Daiichi D&D Engineering 
Company. 

I intend to resume the "Fukushima Update Call" that I had been hosting on a weekly-basis since 
early 2012 to update interested professionals (from the industry, government sector, academia, 
etc.) on the latest situation at Fukushima Daiichi. 

I will be sending out email notification to participants prior to the call with links to the most 
important topics that I will verbally cover during the call. 
I endeavor to host future calls on a monthly basis, with a target duration of about 30 minutes, 
including Q&A. 



(b)(6)· 

(Attached, FYI, is an email that I sent out last month from DC.) 

Please reply to this email if you and/or your colleagues would like to be included in the 
distribution list for future calls. 

Feel free to join the call whenever you find topics of interest to you. 
I would also be happy to answer any questions separate from the call. 

[Date/time] 
Mon, August 3, 2015 at 9 am U.S. Eastern Daylight Time 
(Next call: Mon. Aug. 31 at 9 am EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
.,......,l;;liWu;i.u=au~~.wli~.;.u:i,-354-1184 

Please let me know if any of you would like to join the call from other countries. 

[Major topics] 
1. Contaminated Water Treatment Committee (7/29/2015) 
(only in Japanese) 

1-1. PI ant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 150729 03-j .pdf 

1-2. Progress of Contaminated Water Treatment and Risk Map 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c150729 04-j .pdf 

1-3. Frozen Soil Wall Taskforce 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c150 729 05-j .pdf 

1-4. High-Performance ALPS Taskforce 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c150 729 06-j .pdf 

1-5. Tritiated Water Taskforce 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 150729 07 -i .pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(7/30/2015) 
(only in Japanese) 

2-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 04-Lpdf 

2-2. Summary Status of Decommissioning Roadmap (file size: 11 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 05-Lpdf 
(English translation as of 6/25/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150625 01-e. pdf 

2-3. Contaminated Water Issues (file size: 10 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 06-Lpdf 

2-4. Spent Fuel Pool Issues (file size: 10 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 07-j.pdf 



2-5. Preparation for Fuel Debris Removal 
http://www.tepee.co.jp/nu/fukushima-np/roadmap/images/d 150730 08-j.pdf 

2-6. Radioactive Waste Processing 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/d150730_09-j.pdf 

2-7. Circulating Water Core Cooling System 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 10-Lpdf 

2-8. Environmental Radiation Issues (file size: 15 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 11-Lpdf 

2-9. Work Environment Improvement 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 12-Lpdf 

2-10. Summary of 1st Decommissioning R&D Collaboration Council (file size: 28 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 15-Lpdf 

3. Completion of Removal of Highly-Contaminated Water from Seawater Piping Trenches 
(7/30/2015) 
http:llwww.tepco.co. jp/en/presslcorp-com/release/201 5/1256382 6844.html 

4. 160-page Presentation on Fukushima Accident (6/15/2015@Harvard University) 
https://drive .google .com/file/d/OB3xzjqQbkug9aU9tXOF JS2pPenM/view?usp=sharing 

All the best, 
Kenji 



From: 
Sent: 
To: 
Subject: 

Tateiwa, Kenji 
11 Jul 2015 17:06:01 +0900 
Norton, Charles 
[External_Sender] RE: [Transition from DC to Tokyo] New Role in 

Decommissioning Safety 

Chuck, 

Thank you for your very kind note. 
It has been a great pleasure working with you. 

I started working at the Tokyo HQ on June 30 and have not taken any days off yet. 
It is an incredibly tough job but worth spending all the energy and passion that I have for nuclear. 

Please stay in touch. 

All the best, 
Kenji 
{Please ignore the error message you might receive from my DC office email account that has been 
disabled.) 

Kenji Tateiwa 
Safety Engineering Group Manager 
Fukushima Daiichi D&D Engineering Company 
Tokyo Electric Power Company, Inc. 
1-1-3 Uchisaiwai-cho, Chiyoda-ku 
Tokyo, Japan 
office· +81-3-6373-4751 

J (b)(6) ..__ _____________ ..... 

tateiwa.kenji@tepco.co.jp 

From: Norton, Charles [mailto:Charles.Norton@nrc.gov] 
Sent: Thursday, July 9, 2015 6:43 AM 
To: 'Tateiwa, Kenji' 
Subject: RE: [Transition from DC to Tokyo] New Role in Decommissioning Safety 

Kenji, 

I hope you have had a smooth transition back to Tokyo and are enjoying your new job. It is 
always good to go home. You really helped me keep up with the progress of the recovery over 
the years. I cannot thank you enough. 

Your friend, 
Chuck Norton 
US NRC 

From: Tateiwa. Kenji [mailto tateiwa.kenji@tepco.co.jp] 
Sent: Friday, June 26, 2015 7:55 PM 
To: tateiwa.kenji@tepco co jp 
Subject: [External_Sender] [Transition from DC to Tokyo] New Role in Decommissioning Safety 



Dear Friends and Colleagues, 

Today will be my last day working out of the Washington DC Office of TEPCO. 

After spending 4 productive years in DC, I will be departing the U.S. on Sat, June 27 and start 
working at TEPCO's Tokyo HQ on July 1 as Safety Engineering Group Manager of Fukushima 
Daiichi Decontamination & Decommissioning Engineering Company. 

Thank you for your continued support to TEPCO after the Fukushima Daiichi accident in March 
2011. 
We could not have made it thus far without all your support. 

For your information, you can find my latest interview on the online Nuclear Plant Journal 
describing the current status of Fukushima Daiichi. 
http:/ id igitaled itions.n uclearplantjournal .com/MJ 15/#32 

Feel free to contact me should you have any questions related to Fukushima. 
I look forward to keeping in touch. 

All the best, 
Kenji 

p.s. 
Please forgive my slow response in emails for the next few weeks while I make my transition back 
to Japan. 

Kenji Tateiwa 
email: tateiwa.kenji@tepco.co.jp 
Linked In: https://www. lin kedin .com/in/ktateiwa 

--------------------------] 
(From Sep. 2011 to June 2015) 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 

(From July 2015) 
Safety Engineering Group Manager 
Fukushima Daiichi D&D Engineering Company 
Tokyo Electric Power Company 
1-1-3 Uchisaiwai-cho, Chiyoda-ku 
Tokyo, Japan 
tel: +81-3-6373-4751 



From: 
Sent: 
To: 
Cc: 
Subject: 

Chuck, 

Tateiwa, Kenji 
3 Aug 2015 19:10:22 +0900 
Norton, Charles 
'?? ??' 
[External_Sender] RE: Inquiry on Aircraft Intrusion Prevention Measures 

Thank you for looking into this matter. 
I understand that you are probably very busy preparing for your transfer to Duane Arnold. 

Please let us know if we should ask this questions to someone else at the NRC. 
If you have identified a subject matter expert, we can directly communicate with the person. 

All the best. 
Kenji 

From: Norton, Charles [mailto:Charles.Norton@nrc.gov] 
Sent: Tuesday, July 14, 2015 4:29 AM 
To: 'Tateiwa, Kenji' 
Cc: 'j;:LlJ 8tf' 
Subject: RE: Inquiry on Aircraft Intrusion Prevention Measures 

Kenji, 

I will see what can share with you .. 

Chuck Norton 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Monday, July 13, 2015 4:21 AM 
To: Norton, Charles 
Cc: ':7cL.LI Bt.W' 
Subject: [External_ Sender] Inquiry on Aircraft Intrusion Prevention Measures 

Chuck, 
Oyama-san, 

TEPCO is considering various options to prevent aircraft impact to our nuclear power plant. 

In addition to hardening the facility and preparing for mitigating actions in case of aircraft impact, 
are you aware of any intrusion prevention measures the NRC imposes on aircrafts. such as 
nullifying the GPS from setting nuclear facilities as destinations? 

Any information would be appreciated, but we understand if you cannot answer due to security 
issues. 

All the best, 
Kenji 
(Please ignore the "Undelivered" message you might receive from my DC office email account 
that has been disabled.) 



Kenji Tateiwa 
Safety Engineering Group Manager 
Fukushima Daiichi D&D Engineering Company 
Tokyo Electric Power Company, Inc. 
1-1-3 Uch isaiwai-cho, Chiyoda-ku 
Tokyo, Japan 
offjcg· ±81-3-6373_4151 

(b)(6t .... 1. . ...... ······· I 
tateiwa.kenji@tepco.co.jp 



From: 
Sent: 
To: 
Cc: 
Subject: 

Tateiwa, Kenji 
4 Aug 2015 19:21:25 +0900 
Hasselberg, Rick;Norton, Charles;Peduzzi, Francis 
'?? ??' 
[External_Sender] RE: Inquiry on Aircraft Intrusion Prevention Measures 

Chuck and Messrs. Hasselberg and Peduzzi, 

Any information that you could share with us would be appreciated. 
Thank you for your help in advance. 

All the best. 
Kenji 

Kenji Tateiwa 
Safety Engineering Group Manager 
Fukushima Daiichi D&D Engineering Company 
Tokyo Electric Power Company, Inc. 
1-1-3 Uchisaiwai-cho. Chiyoda-ku 
Tokyo, Japan 
office: +81-3-6373-4751 

(b)(6) .. ·· I._ ........... ,...,... ...... ___,......., __ ....,...I 
tateiwa.kenji@tepco.co.jp 

From: Hasselberg, Rick [mailto:Rick.Hasselberg@nrc.gov] 
Sent: Monday, August 3, 2015 8:36 PM 
To: Norton, Charles; tateiwa.kenji@tepco.co.jp 
Cc: Peduzzi, Francis 
Subject: RE: Inquiry on Aircraft Intrusion Prevention Measures 

Gentlemen. 

I'm am forwarding your request onto my Branch Chief, Mr. Paul Peduzzi. Paul will know who 
within NRC has, and is authorized to share. this type of information. 

Respectfully. 

Rick Hasselberg 
Sr. Emergency Response Coordinator 
U.S. NRC Reactor Safety Team 
Mail Stop 3-9C28 
Washington DC 20555 
301-287-3762 

From: Norton, Charles 
Sent: Monday, August 03, 2015 7:27 AM 
To: Hasselberg, Rick; tateiwa.kenji@tepco co jp 
Subject: FW: RE: Inquiry on Aircraft Intrusion Prevention Measures 



Kenji 

You are right I got busy with vacation and moving preps. I think that Rick Hasselberg in NSIR can 
provide the information you need or at least determine if we can provide the information. 

Chuck 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Monday, August 03, 2015 6:10 AM 
To: Norton, Charles 
Cc: '1\:lll l!ti' 
Subject: [External_ Sender] RE: Inquiry on Aircraft Intrusion Prevention Measures 

Chuck, 

Thank you for looking into this matter. 
I understand that you are probably very busy preparing for your transfer to Duane Arnold. 

Please let us know if we should ask this questions to someone else at the NRC. 
If you have identified a subject matter expert, we can directly communicate with the person. 

All the best, 
Kenji 

From: Norton. Charles [mailto:Charles.Norton@nrc.gov] 
Sent: Tuesday, July 14, 2015 4:29 AM 
To: 'Tateiwa, Kenji' 
Cc: '7':111 Rti' 
Subject: RE: Inquiry on Aircraft Intrusion Prevention Measures 

Kenji, 

I will see what can share with you .. 

Chuck Norton 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Monday, July 13, 2015 4:21 AM 
To: Norton, Charles 
Cc: '7':111 l!ti' 
Subject: [External_ Sender] Inquiry on Aircraft Intrusion Prevention Measures 

Chuck, 
Oyama-san, 

TEPCO is considering various options to prevent aircraft impact to our nuclear power plant 

In addition to hardening the facility and preparing for mitigating actions in case of aircraft impact, 
are you aware of any intrusion prevention measures the NRC imposes on aircrafts, such as 
nullifying the GPS from setting nuclear facilities as destinations? 



Any information would be appreciated, but we understand if you cannot answer due to security 
issues. 

All the best, 
Kenji 
{Please ignore the "Undelivered" message you might receive from my DC office email account 
that has been disabled.) 

Kenji T ateiwa 
Safety Engineering Group Manager 
Fukushima Daiichi D&D Engineering Company 
Tokyo Electric Power Company, Inc. 
1-1-3 Uchisaiwai-cho, Chiyoda-ku 
Tokyo, Japan 
office: +81-3-6373-4751 

.. 1 
(b)(6) ...__.ta-te-.iw-a-.k-e-nj-i@-te_p_c_o_. c-o-. jp__, 



From: Tateiwa, Kenji 
Sent: 2 Aug 2015 12:48:38 +0900 
To: Norton, Charles 
Subject: [External_Sender] RE: Please reply to sign up [TEPCO Fukushima Update 
Call] Mon, Aug. 3, 2015 at 9am EDT/lOpm JST 

Chuck, 

Thank you for your quick and positive response to my email. 
I appreciate your continued interest in this topic and your support to TEPCO. 

Wishing you best of luck on your new assignment at Duane Arnold. 
I think my colleagues are planning to visit Duane Arnold sometime in the near future and have been 
in touch with the site personnel there. 

All the best, 
Kenji 

From: Norton, Charles [mailto:Charles.Norton@nrc.gov] 
Sent: Friday, July 31, 2015 11 :28 PM 
To: 'Tateiwa, Kenji' 
Subject: RE: Please reply to sign up [TEPCO Fukushima Update Call] Mon, Aug. 3, 2015 at 
9am EDT/10pm JST 

Kenji. 

Congratulations on your promotion to manager of the Safety Engineering Group. I intend to be on 
the informational call and maintain the relationship we have established. As you know, I will be 
starting as the Senior Resident Inspector at the Duane Arnold Energy Center on August 9, 2015. 
My phone number there is 319 851 5111. You had stated an interest in bench marking with 
Duane Arnold. I cannot speak for the Licensee but after I arrive, I can put you in contact with the 
appropriate licensee personnel at the site. 

Chuck Norton 
US NRC 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Friday, July 31, 2015 9:47 AM 
To: tateiwa.kenji@tepco.co.jp 
Subject: [External_ Sender] Please reply to sign up [TEPCO Fukushima Update Call] Mon, Aug. 
3. 2015 at 9am EDT/10pm JST 

Friends and Colleagues. 

I hope this email finds you well. 

A month has passed since I made the transition from TEPCO's Washington DC office to the 
Tokyo HQ as Safety Engineering Group Manager of Fukushima Daiichi D&D Engineering 
Company. 



I intend to resume the "Fukushima Update Call" that I had been hosting on a weekly-basis since 
early 2012 to update interested professionals (from the industry, government sector, academia, 
etc.) on the latest situation at Fukushima Daiichi. 

I will be sending out email notification to participants prior to the call with links to the most 
important topics that I will verbally cover during the call. 
I endeavor to host future calls on a monthly basis, with a target duration of about 30 minutes, 
including Q&A. 
(Attached, FYI, is an email that I sent out last month from DC.) 

Please reply to this email if you and/or your colleagues would like to be included in the 
distribution list for future calls. 

Feel free to join the call whenever you find topics of interest to you. 
I would also be happy to answer any questions separate from the call. 

[Date/time] 
Mon, August 3, 2015 at 9 am U.S. Eastern Daylight Time 
(Next call: Mon, Aug. 31 at 9 am EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number New York): 718-354-1184 
passcode: (b)(6J 

Please let me know if any of you would like to join the call from other countries. 

[Major topics] 
1. Contaminated Water Treatment Committee (7/29/2015) 
(only in Japanese) 

1-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c150729 03-j. pdf 

1-2. Progress of Contaminated Water Treatment and Risk Map 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/c150729 04-j.pdf 

1-3. Frozen Soil Wall Taskforce 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 150729 05-j. pdf 

1-4. High-Performance ALPS Taskforce 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/c 150729 06-L pdf 

1-5. Tritiated Water Taskforce 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/c 150729 07 -L pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(7/30/2015) 
(only in Japanese) 
2-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 04-j. pdf 

2-2. Summary Status of Decommissioning Roadmap (file size: 11 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 05-j. pdf 
(English translation as of 6/25/2015) 



http:/lwww.tepco.co. jp/en/nu/fukushima-np/roadmap/images/d 150625 01-e .pdf 

2-3. Contaminated Water Issues (file size: 10 MB) 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 _ 06-j. pdf 

2-4. Spent Fuel Pool Issues (file size: 10 MB) 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 07 -j. pdf 

2-5. Preparation for Fuel Debris Removal 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 08-j. pdf 

2-6. Radioactive Waste Processing 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 09-j. pdf 

2-7. Circulating Water Core Cooling System 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 10-j. pdf 

2-8. Environmental Radiation Issues (file size: 15 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 11-j. pdf 

2-9. Work Environment Improvement 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 12-j. pdf 

2-10. Summary of 1st Decommissioning R&D Collaboration Council (file size: 28 MB) 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150730 15-j. pdf 

3. Completion of Removal of Highly-Contaminated Water from Seawater Piping Trenches 
(7/30/2015) 
http://www.tepco.co.jp/en/press/coro-com/release/2015/1256382 6844. html 

4. 160-page Presentation on Fukushima Accident (6/15/2015@Harvard University) 
https://drive.gooqle.com/file/d/OB3xzjgQbkug9aU9tXOFJS2pPenM/view?usp=sharinq 

.. If you cannot display Japanese characters, please install the following font packs: 
http:/lwww .adobe.com/support/downloads/detail. jsp?ftplD=4881 

All the best. 
Kenji 

Kenji Tateiwa 
Safety Engineering Group Manager 
Fukushima Daiichi D&D Engineering Company 
Tokyo Electric Power Company, Inc. 
1-1-3 Uchisaiwai-cho, Chiyoda-ku 
Tokyo, Japan 
office: +81-3-63 7 3-4 7 51 

(b)(6)H• , .. 1 .... HHOO ........ -· OOOO 
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From: Tateiwa, Kenji 
Sent: 7 May 2015 18:50:11 -0400 
To: Skeen, David;Orders, William;Reckley, William;Norton, 
Charles;Marksberry, Don 
Subject: [Fukushima Presentation at NRC - May 7, 2015] Slides, photo, and thank 
you 
Attachments: 
Importance: 

Fukushima Accident@NRC_05072015.pdf, NRC-TEPCO.JPG 
Normal 

Dave, Bill, Don, and Chuck, 

It was a great pleasure and honor having the opportunity to talk about a broad scope of topics 
related to the Fukushima accident with you and your colleagues at the NRC this morning. 

It is always invigorating for me to interact with people like you who are motivated to learn from 
this accident in a serious manner. 

Thank you also for the wonderful gifts and a tasty El Salvadoran lunch. 

Please find attached the final version of my presentation. 
You can find urls to all of the videos that I showed during my talk embedded in the slides. 
Feel free to distribute this internally or externally of NRC. 

Don, 

About making today's video publicly available, it would be no problem without the Q&A session. 
If you would like to include the Q&A session, I will probably have to run it through our 
headquarters. 

William. 

I am sorry to have missed you today. 
Thank you very much for proposing to have me give a presentation at the NRC and making the 
necessary arrangement. 

I look forward to keeping in touch with all of you even after I return to Japan. 

All the best, 
Kenji 

Kenji Tateiwa 
Manager. Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW, Suite 910 
Washington, DC 20037 

JH.•.:l·H:.1.~~~~~:.:7-0790 {ext )111 

-----Original Message-----
From: "Tateiwa, Kenji" <tateiwa.kenji@tepco.co.jp> 
To: "Orders, William" <William.Orders@nrc.gov> 
Cc: "Reckley, William" <William.Reckley@nrc.gov> 



(b)(6) 

Sent: Thursday, May 07, 2015 7:44 AM 
Subject: [Fukushima Presentation at NRC- May 7, 2015) Slides and Bio 

>Bill, 
> 
>Please find below my bio and attached a copy of my presentation. 
> 
> Kenji Tateiwa is Manager of Nuclear Power Programs at TEPCO Washington Office. where he 
leads collaborative efforts with organizations in the U.S. to enhance the safety of nuclear facilities 
based on lessons learned from the Fukushima Daiichi nuclear accident and to promote safe 
decommissioning of the site. 
> Kenji received his bachelor's and master's degrees in Nuclear Engineering from Kyoto 
University in Japan. He began his career at TEPCO in 1996 working at the Fukushima Daini 
Nuclear Power Station. then at the headquarters in the Nuclear Engineering Department, 
specializing in severe accident analysis and PRA. After receiving an MBA from the Stanford 
Graduate School of Business in 2004, Kenji led TEPCO's involvement (as technical advisor and 
potential equity investor) in the South Texas Project Units 3&4 nuclear new build project in the 
U.S. 
> Kenji has coped with the Fukushima accident from day one, playing a key role as liaison 
between TEPCO and nuclear experts around the world, especially from the U.S. nuclear industry, 
who supported TEPCO in the face of the unprecedented disaster. Since his stint in Washington, 
DC in September 2011, he has shared first-hand account of the Fukushima accident and lessons 
learned on more than 190 occasions. 
> 
>See you soon. 
> 
>All the best. 
> Kenji 
> --------------------------
> Kenji Tateiwa 
>Manager. Nuclear Power Programs 
>Tokyo Electric Power Company 
>Washington Office 
> 2121 K Street. NW Suite 910 
> Washington, DC 20037 
>tel: +1-202-457-0790 {ext.)116 

. .J .. rn••··· (b)(6) n 
> 
>-----Original Message----­
> From: Tateiwa, Kenji 
> To: Reckley, William 
> Cc: Orders, William 
>Sent: Monday, May 04, 2015 10:39 AM 
>Subject: Re: Presentation - May 7, 2015 
> 
> 
>William, 
> 
>Yes, I will be at the NRG gate by 8:15 am on Thu, May 7th. 
>Thank you for making arrangement for the parking lot. 
> 
> I will plan for a 90 minute session including Q&A. 
> Please find attached a copy of the consent form. 
> 



> All the best, 
> Kenji 
> --------------------------
> Kenji Tateiwa 
>Manager, Nuclear Power Programs 
>Tokyo Electric Power Company 
> Washington Office 
> 2121 K Street, NW, Suite 910 
>Washington, DC 20037 

.. .. ( 1.:'· .. :?~~-?.~==51_0190 text \ 1 i 6 
(b)(6) . • • 

> 
>-----Original Message----­
>From: Reckley, William 
>To: 'tateiwa.kenji@tepco.co.jp' 
> Cc: Orders, William 
>Sent: Monday, May 04, 2015 8:53 AM 
>Subject: Re: Presentation - May 7, 2015 
> 
> Kenji. would it possible for us to meet you at the NRC gate at about 8:15 to give us a little time 
to make sure everything is set up and working in the room? 
> 
>Sent from an NRC BlackBerry 
>William Reckley 

(b)(6) .. .. . .1!--····-·······-······-······-······-·····-·····-··· ___ __, 
::> 
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> 
>From: Reckley, William 
>Sent: Friday, May 01, 2015 04:59 PM 
>To: Tateiwa, Kenji <tateiwa.kenji@tepco.co.jp> 
> Cc: Orders, William 
>Subject: RE: Presentation - May 7, 2015 
> 
>We have arranged a space and someone will meet you at the gate behind our building .. Using 
your own laptop is fine. If you don't mind, we could plan on the 90 minute version - including 
questions. 
> 
>-----Original Message-----
> From: Tateiwa. Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
>Sent: Thursday, April 30, 2015 9:02 AM 
>To: Reckley, William 
> Cc: Orders. William 
>Subject: Re: Presentation - May 7, 2015 
> 
> 
>William, 
> 
> 
>Yes, I am ready for the presentation on Thu, May 7th. 
> 
> - I will be at the One White Flint Building at 8:30 am. 
> 
> - If you could arrange for a parking space. that would be much appreciated--1 will be driving a 
gr~yToyota...Coronal-- I 
> 
> - I am currently preparing an updated presentation. If possible, I would like to use my own 



laptop but I will also email the file to you when it is finalized. 
> 
> - I would like to play a short video clip with audio during me presentation. Could you arrange for 
a speaker that I can connect my laptop for sound? 
> 
> - I will sign the consent form and bring it with me on May 7th. 
> 
> - How much time would you like me to spend for my talk including Q&A--1 hour or 1.5 hours? I 
am completely flexible. 
> 
> 
>Very much looking forward to talking to you and your colleagues at the NRC. 
> 
> 
>All the best. 
> Kenji 
> --------------------------
> Kenji Tateiwa 
>Manager. Nuclear Power Programs 
>Tokyo Electric Power Company 
>Washington Office 
> 2121 K Street. NW Suite 910 
> Washington, DC 20037 
> tel: +1-202-457-0790 { ext.)116 

(b)(S) ......... 1................... I 
::> 

> 
>-----Original Message----­
>From: Reckley, William 
> To: tateiwa.kenji@tepco.co.jp 
> Cc: Orders, William 
> Sent: Thursday, April 30, 2015 8:42 AM 
>Subject: Presentation - May 7, 2015 
> 
> Kenji .. I just wanted to check in and make sure that we were still OK for next Thursday, May 7, 
2015. We have a room in our training area for 9:00am on that day and are arranging for 
interested staff to attend. We can meet with you at about 8:30am at the entrance to the One 
White Flint Building, sign you in through security, and then walk over to the training center, which 
is our newer Three White Flint Building. Would you plan to drive up (we can secure you a parking 
space) or take the Metro? In addition. do you plan to use the presentation you previously emailed 
or do you have a revised presentation? If we can make sure we have the presentation you want 
to use, we will have it loaded and ready to go that Thursday morning. One last thing, attached is 
a form that we are required to provide in order for you to give permission for us to record the 
presentation. You can sign and return or we will have a copy ready next Thursday and can just 
have you sign it then. Thanks 
> 
> again for agreeing to do this and hopefully things are going well as your make your 
preparations for your return to Japan. 
> 
> William D. Reckley 
> 
>Japan Lessons Learned Project Directorate william.reckley@nrc.gov 
> 
> (301) 415-7490 
> 
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My Background 

~ '90~'96: Kyoto University 

BS/MS in Nuclear Engineering 

~ '96~: TEPCO 

Spent 9-y in NY/LA during 
childhood ('73-'77, '81-'86) 

TEPCO class of '96 
in Naraha-town, Fukushima 
(Jan. 2000) 

'96,..., '00: Fukushima Dain i N PS --====-2r--::::&;~----i.---~~ 

'00,...,'02: Nuclear Engineering Dept., 
Tokyo-H/Q (severe accident analysis) 

'02,...,'04: MBA, Stanford Graduate 
School of Business 

'04,...,'05: Nuclear Engineering Dept. 

'05,...,' 11 : International Affairs Dept . 

... 
~ f ~OKYO ELECTRIC PO''.'VER COMP:\NY 

Pursued "Nuclear 
Renaissance" in Texas 
(June2010) 
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My Background (cont'd) 

Mar.1'JSept.'11: Fukushima 
Response lnt'I Team, Tokyo-H/Q 
Sept. '111'J: Washington DC Office 

tt ~OKYO ELECTRIC PO''.'VER COMP:\NY 

Then, 
everything 
changed ... 

I '. 

' ,, 
.· ; I _/ 

.. /" 
' . I/." 

- ·"' 

. , 

http :i /earthobservato ry. nasa. gov iNatural Hazards/view. php ?id= 77331 

~Great East Japan 
Earthquake 

"(March 11, 2011) _/ 
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My Post-Accident Activities 
Press Release (Mar 11,201 l) 
Occurrence of a Specific Incident Stipulated in Article 10. Clause 1 of the Act on Special Measures 
Concernrng Nuclear Emergency Preparedness(Fukushima Oarichi) 

:c:da~· at a~frcx.:..:r.-.a-:e.:.y 2:.; 6PM, c·.l.:b.:...:ie3 a:-!ci rea-:tc.:3 ;:,of : 0:ikyc c::.: 0:t.:::: .l.·: 
Fcwe::: :::.:.:::-.fa!'lr' s F·.ik:J,:1i.:...r..a .J.a.:...:..".::-_.:... .lJ:.icJ..ear p,::;•,;e::: 5tat.:..cn Un.=..t :. i3c.;..::.:-.g 

Kate= ~eacto.::::, =aced c:Jtp:Jt 46J M~gawattst and Un.:...~s 2 and 3 (3c1:1ng 
Kate::: Reacca::, Rated O·.ltf'.lt 7S~ l·~ega~..iattsJ t:-iat .:iad bee:-, ·:ipe::at:.:-.g a~ 
::ated Fcwe::: a:Jto~ac:..cally 3~:Jtdcwn d:Je tc t~e ~iyagiken-ck.:.. Ea.:c~q~ake. 

Translation of Press Releases 
(3/11 /2011@Tokyo-H/Q) 

.ai::.c .:ita.r':.·..lp : f 

Briefings at 15 Embassies in Tokyo 
(6/24/2011@Delegation of EU to Japan) ... 
f} TOKYO ELECTRIC POWER COMP1\NY 

Meeting with U.S.-NRC, 
INPO, and Japan-NISA 
(3/27/2011@Tokyo-H/Q) 

NRC: Nuclear Regulatory Commission 
INPO: Institute of Nuclear Power Operations 
NISA: Nuclear and Industrial Safety Agency 



My Post-Accident Activities (cont'd) 

... 
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IAEA Preliminary Mission 
(4/6/2011@Fukushima Daiichi NPS) 

IAEA: International Atomic Energy Agency 
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My Post-Accident Activities (cont'd) 

-~ 

~ 

iJj 

f ~··- ..... 

Preparation for IAEA Fact-Finding Mission 
... (5/21 /2011@Fukushima Daiichi "Bedroom") 
t• ~OKYO ELECTRIC PO''.'VER COMP:\ : 
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My Post-Accident Activities (cont'd) 

Mike Weightman 
(Head of UK-ONR) 

Masao Yoshida (Fukushima 
Daiichi Site Superintendent) 

"' . , 

• 
" 

. 

_\~·· 
t• TOKYO ELECTRIC POWER COMP1\NY 
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IAEA Fact-Finding Mission 
(5/27/2011@Fukushima Daiichi) 



My Post-Accident Activities (cont'd) 

... 

' 

''Nothing has been 
more important in my 
career than supporting 
TEPCO'' 

U.S. INPO-Led Industry Support Team 
(8/19/2011@Fukushima Daini) 

t J ~OKYO ELECTRIC PO''.'VER COMP:\NY 
INPO: Institute of Nuclear Power Operations 
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Damage Due to Great East Japan Earthquake (GEJE) 

~ Largest earthquake (M9.0) 
and tsunami (M9. 1) in 
recorded history of Japan 

~ 20+ m (66+ ft) tsunami run­
up in coastline spanning 
200 km (DC-Philly or LA-SD) 

~ 560 km2 flooded 
(1 Ox Manhattan) 

)iio- 19,000 dead/missing 
fl TOKYO ELECTRIC POWER COMP1\NY 

http://earthobservatory .nasa.goM/N.tural Hazards/view .php?id= 77331 
' . . ,.·· 

. -
http://www.gsi.go.jp/chibankansi/chikakukansi40005.ntml 

. . 
, . 
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Comparison of Seismic Energy (Magnitude) 

M9.0 

M8.3 

M5.8 M7.3 
• • 

Meiji Sanriku 
(1896) 

Hanshin Awaji 
(1995) 

6, 400 casualties 

Virginia, • 
USA 
(2011) 

. ·• 

M8.4 
M8.6 

Jog an 
(869) Keicho-Sanriku 

(1611) 

63,000x 

... http://wcrnews.wordpress.com/2011108/23/5·9--earthq u ake-rocks-virginia ·d-c/ 

....,.. Great East 
Japan 

Earthquake 
(2011) 
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1
-
1 



Impact of GEJE to TEPCO Facilities 

Shutdown: Lost 40°/o of 
power supply 

capacity 
~ Nuclear power: 7 units 
~ Thermal power: 12 units 
~ Hydro power: 25 units 
~ Substations: 8 

Power outage: 
~ 4 million households 
~ Rolling blackout for 10 days 

Massive interruption of 
infrastructure: 

52GW 

31 GW 

Before Shortly after 
earthquake earthquake 

Hokuriku 
Electric 
Power 

* 
~ Public transportation 
~Telecommunication 

~ Food/water supply 
Epicenter 

E ectric Power ~~~~ 

Restored >99% of power by day 4 

... 
ff TOKYO ELECTRIC POWER COMP1\NY 

Okinawa ~ 
Electric Power 

-- rr~l\tit: ~o ~ 

hubu 
Shikoku Elcc!ric Powero 
Electric Kansai 
Power Electric Power 
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TEPCO's Nuclear Power Stations (17 BWR Units) 
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f j ~OKYO ELECTRIC PO''.'VER COMP:\NY 
BWR: Boiling Water Reactor 
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Fukushima Daiichi (1 F) and Daini (2F) NPS 

Start of Reactor Contain Power Main Plant Unit ment Output Pre-earthquake Status Operation Type Contractor Tvoe (MWe) 

1 1971.3 BWR-3 Mark-I 460 GE Operating 

2 1974. 7 BWR-4 Mark-I 784 GE/Toshiba Operating 

3 1976.3 BWR-4 Mark-I 784 Toshiba Operating 
1F Outage 4 1978.10 BWR-4 Mark-I 784 Hitachi 

Full core offloaded to spent fuel pool 

5 1978.4 BWR-4 Mark-I 784 Toshiba Outage 

6 1979.10 BWR-5 Mark-II 1,100 GE/Toshiba Outage 

1 1982.4 BWR-5 Mark-II 1,100 Toshiba Operating 

2 1984.2 BWR-5 
Mark-II 

1,100 Hitachi Operating 
modified 

2F Mark-II 
3 1985.6 BWR-5 1,100 Toshiba Operating 

modified 

4 1987.8 BWR-5 
Mark-II 

1,100 Hitachi Operating 
modified 

... 
ff ~OKYO ELECTRIC PO''.'VER COMP:\NY 

14 



TEPCO Emergency Response Centers (ERC) 

f J TOKYO ELECTRIC POWER COMP1\NY 

- •· 

Video conference 
among multiple 

ERCs played 
instrumental role 
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Impact of GEJE on Off-site Power to 1 F/2F 
~ 

··- -~ .. 
·~ . ' . ._ ) .·, 

Damage at substation, collapse of transmission line tower, etc. led to: 
Loss of all off-site power at 1 F 
Loss of all but 1 line of off-site power at 2F 

However, all units at 1 F/2F responded as designed after the earthquake ... 
~ f ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Impact of Earthquake/Tsunami at 1 F 

~After the Earthquake (near design-basis): 
v'Loss of all off-site power 
v'Plant responded as designed (automatic shutdown of operating 
units/startup of EDGs) 

~After the Tsunami (beyond design-basis): 
v'Station Black Out (SBO) for 5 out of 6 units 
v'Loss of almost all safety system, instrumentation, lighting, etc. 

Seismically Isolated Bldg. (ERC) ... 
tJ ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Tsunami at Fukushima Daiichi (1 F) 

Estimated Tsunami Height: 
13.1 m = 43 ft. (4-Story Bldg.) 

4x historical-hi h and 2x desi n-basis 
-L----------~------~--------1 f l ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Tank Fully Submerged 
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Amplification of Multiple Tsunami Waves Due to Large-scale Earthquake 
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Tsunami height: Low 
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No expert/institution predicted large-scale 
tsunami source of this magnitude ... 
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No Historical Evidence of Huge Tsunamis Near Fukushima NPSs 

A0"'10R 
z 
' 0 
0 

~ 1•,'.'ATF • 

..... ,,_,! 
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. ~ 

;:;-

a 

Tsunami height (m) 
!".; ~ 
·O 0 

• • Tsunami Warning Stone 
(Miyako, Iwate Pref.) 

.............. -----------. 
Ft.KU.:;Ht •• ...,.._:-. 1oW1i

0

--....... ----+-...... Fukushima NPSs (source) http://blog.miyakomall.jp/2012/04/ 
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z . f!r)--: 
g Historical tsunami evets j 1J··t!eo 
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~, • 161 l Kc~ch::.,u-Sar•rt~.u 

CJ 16 77 [ '1{1011 80~1.,.01, 

• 193:.I Showa San11~-1..o 

o 1960Ch1f! 

Commonly misquoted 
"Tsunami Warning Stone" and 
"Once-in-400-year recurrence of 7-m tsunami" 
both refer to locations in Iwate Prefecture, 
300 km north of Fukushima NPS 
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Tsunami Height Heavily Dependent on Coastal Topography 

z 
b 
0 
0 
ti) ..,. 
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b 
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AOMORI . ·. . . : . . . 
IWA~E } . . . . 

MIYAGI·.,.· 

... . . . . 
FUKUSl-ilMA. . . . . . . ... 

Iwate has deep-
i ndented coastline 
that tends to 
magnify tsunami 
height 

Fukushima has flat 
coastline and 
historically 
experienced 
significantly lower 
tsunami height 
compared to Iwate 

However, we should have been prepared for the unexpected ... tJ ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Plant Status After Tsunami (1 F Unit 1: BWR-3/Mk-I) 

Vent 
valve 

' ' 
' ' 
'' 

' ' 

SIC ve 
valve 

MSIV 

PCV 

...__ __ L -_-_-~-(!) 
I 

PCV :CRD 
cooling : 

II Dies)(geri~~tors II 

( ,t.)Feed 
. I. 

water 
pump 

CST 

Operational 

X Main equipment inundated 
Seawater cooling lost 

_>:_ Emergency AC power lost 
X DC power lost 

Normal AC power lost 
/·-,Temporarily operational 

Filtered 
water 

~r~== 

; ·~; 

~Reactor automatically shutdown after earthquake 
~Loss of all AC/DC power+ core cooling capability due to tsunami 
~Core melt and Zr-water reaction led to H2 explosion in R/B 
~Stabilization by sea water injection via fire trucks 
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Plant Status After Tsunami (1FUnit2 : BWR-4/Mk-I) 
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D/W 
vent valve 

SIC vent 
valve 

I ·- - - - - - , 

------. :(£) 
CRD 
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MSIV 

._ _____ _ 

FDW 

Feedwat r 
pump A • LPCP . 

1 
• lf (t) 

~~ 
+-----

HPCP 

RCIC 
I 

panels ---• DDFP 

RHRS 
Diesel gen 

-d· .. Circulating 
,_-·~·- Water se". pump 

Operational 

X Main equipment inundated 
Seawater cooling lost 

.>:. Emergency AC power lost 
X DC power lost 

Normal AC power lost 
~-~\Temporarily operational 

CST 

Filtered 
water 
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Plant Status After Tsunami (1 F Unit 3 : BWR-4/Mk-I) 
"'- SRV 

~ff~~ite power II 

IV 
D/W 
vent valv __ • -------- :g 

' ' 

'' ' ' 

SIC vent 
valve 

< 

PCV 

I ------, 

-------. ~(1) 
I 

:cRD 
RHR 

----'------'---t 
I 
I 
I I 

~--------11 P)(er panels IJ--: 

Feedwat 
pump ( .~,·) 

. I. 

(·1,·)LPCP 
.-. . '. 
-r--}-~ 

HPCP 

CST 

Operational 

X Main equipment inundated 
Seawater cooling lost 

/_ Emergency AC power lost 
X DC power lost 

Normal AC power lost 
· . Temporarily operational 

Filtered 
water 

~ Turbine-driven RCIC and HPCI continued to cool the core for 1.5 d I 
!! 0

"'

0 

LCCOll•IO '·-"CCI' 

00

" "' HPCI: High Pressure Coolant Injection 25 



Accident Res~onse at 1 F: In the Field 

Roads damaged by earthquake 

Continual aftershocks, 
tsunami alerts, open 
manholes, etc. 
exacerbated the situation ... 

f 1 ~OKYO ELECTRIC PO''.'VER COMP:\NY 

J : 

' 'I . • t' •I 
' 

, . 
.,>- .• 

Roads blocked by tsunami debris 
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Accident Response at 1 F: In the Main Control Room 

... 
t J ~OKYO ELECTRIC PO''.'VER COMP:\NY 

Checked 
instrumentation in 
near-complete 
darkness 

Supervised ri 
operation wearing Lf 
full-face mask 

Brought in heavy 
batteries to restore 
instrumentations 

Lack of: instrumentation, 
communication means, lighting, food, 
water, sleep, ... 

Increase in: radiation level, fatigue, fear, 
despair, ... 
~Yet, operators stayed behind to carry 
through their duties 

27 



Accident Response at 1 F: Unit 1 Containment Venting 

... 

I 

Rupture 
disc 

~-----4 ) ..., ..... ~ ...... 1Pabs1:~~tl 

Remo e operation 
u n av a I ab I e du "'l-----------9lollll--------. 

to SB . 

* -_____ ..... ____ ----- ----- ------ :,.,,, 

" 

._______..__.., 

Exhaust 
stack 

llPV 

DIW 

Venting 
required to 

avoid 
catastrophic 

failure 

~Six men formed 3 "last-resort teams" to manually 
open 2 valves in highly-radioactive area 

~Core damage already progressing by this time 
(3/12 9:04-9:30) 

f j TOKYO ELECTRIC POWER COMP1\NY MO· Motor Operated AO· Air Operated 
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Unit 1 Containment Venting (cont'd) 

... 

. . . . 

Reactor 
~ . " .u. 

.. - .. 

Core 
. ~ . . ~ 

·, i 

. 
. . . ; ":. 

4. . 
•" . . • :I ' 

,• . . 
.... , .-. . -~,. . --· ... 

_. , 

.·· uc:·=· ·=·=·••Air lock 
R/B 1st level 

: 'x'iiJ- , . · . 

. '\:./ .. ~ :·." .. ·:. - {. . ' 
. . . ' . . . ; .. ~ ... :·· .. . -_ : : ' ~ .. :.·. . ~ . . 

• • /I> I • . . ..... 
. . . . . '-: ~·:) . ::~ -~. ·~:" -

. . 
. . ... ~ . ,,; .·. ~ ;:<· ;· .l • ; •• ; . 

. ... ,·1 • •. . 
'. .i · .,. ·:f . ~ u; . • " ' . 
, • T ,.;• l I ":t. , • 

I •. ~ ... !;'·.' )' .·. • 
I .. • •.·· ~ t. • . . 
I . . . . •.. . • " • ... .. .. 

.: .••• ~· q 
\ ' -... : ·. - ... . . . .... -~ . 

~. . . '. - . 

. . . ... -_, ·-~·-[!- c.; PCV 
J. . '. ;.:. . 

.... :· ~- ··~ 
I .. ,.. , ,· ·,i"_' .- n· vent 

~ .• .. . J .• 

I
' .. ... . ' ; .. •. . 

• ·:· 1. • .' • • . • . ' -· 

valve 
(MOV) 

R/B 2nd level 

151 team's attempt to manually open PCV vent valve: 

c:> Successful (3/12 9:15) 
PCV: Primary Containment Vessel 
MOV: Motor Operated Valve 
R/B: Reactor Building 

ff ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Unit 1 Containment Venting (cont'd) 

R/B B1F 

2nd team's attempt to manually open S/C vent valve: 

Unsuccessful due to extremely high radiation 
.. Operators exposed to 100+ mSv (10+ rem) (3/12 9:30) 

ADV eventually opened by remote operation (311214:00) 

... 
f} TOKYO ELECTRIC POWER COMP1\NY 

SIC: Suppression Chamber 
AOV: Air Operated Valve 
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Accident Response at 1 F: Water Injection by Fire Trucks 

~ Fire trucks played critical role in -• 
injecting water into reactors 

>Fire brigade operated fire trucks 
amidst high radiation/successive 
ex losions 

Fire 
Cistern #4 

RIB 

T/B 
l!2~1 

Fire 
Cistern #3 

T/B 

#2 
Fire 

Cistern 
'r--r-_., RIB 

T/B --
.. , 

' ' 

T/B 
"-: ·, ' ., 

' I Valve Pit I 'ij Valve Pit I 
-......._,~~_.. . I 

... i 

Fire 
Cistern 

t• TOKYO ELECTRIC POWER COMP1\NY 

Fire 
Cistern 

Status as of 3/14/2011 

<~fl> r--------------------1<'.•( ·::.;~ - .,,~ 
.·;;:;~ _..., ...... : 1: 

:51.~ -

J siandbi 

Shallow 
Draft Qua 

Sea 
31 



Water Injection by Fire Trucks (Daytime) 

Tokyo Fire Department 

I Japan Self Defense Force).·~: · 

I .. 

I Complex inter-organizational coordination required 
f•f ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Water Injection by Fire Trucks (Nighttime) 

(Tokyo Fire Department I 

I Japan Self Defense Force) 

Around-the-clock response required ... 
f J ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Water Injection by Concrete Pumpers 

I I 

I. 

--.-. 

Steady water injection into Unit 4 spent fuel pool 
enabled by concrete pumpers from March 22, 2011 

fl TOKYO ELECTRIC POWER COMP1\NY 
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Response to Shutdown SBO at 1 F Unit 5 

Reactor 
Contain Power 

Main Pre-earthquake Status 
Unit COD ment Output 

Type Contractor (3/11 /2011) 
Type (MWe) 

1 1971.3 BWR-3 Mark-I 460 GE Operating 

2 1974. 7 BWR-4 Mark-I 784 GE/Toshiba Operating 

3 1976.3 BWR-4 Mark-I 784 Toshiba Operating 

4 1978.10 BWR-4 Mark-I 784 Hitachi Outage 
Full core offloaded to SFP 

5 1978.4 BWR-4 Mark-I 784 Toshiba Outage 
In oreoaration for restart 

6 1979.10 BWR-5 Mark-II 1,100 GE/Toshiba Outage 

~Undergoing RPV hydrostatic testing 
~ RPV pressure: 7 MPa (= 1,015 psi) 
~ SRVs locked-out (unable to operate from MCR) 
~Reactor water temp.: 90 C (194 F) 
~SFP water temp.: 25 C (77 F) 

(Source) TEPCO Internal Investigation Committee Final Report 
~ http://www.tepco.co.jp/en/press/corp-com/release/2012/1205638 1870.html '{ f TOKYO ELECTRIC POWER COMP1\NY -
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Response to Shutdown SBO at 1 F Unit 5 (cont'd) 
RIB 

RPV 
head vent 

Personnel 
airlock 

Reconfigured valves 
to open SRV 

~~~-----1.~n~.~~ ...... IA 
Closed valve 

to prevent 
leakage 

Switched valve Liquid N2 

direction to supply N2 

);;>Manual valve operations in reactor building to open RPV 
vent valves (Day 2) 

);;>Manual valve o erations in dr well too en SRV (Da 4) 
ff ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Saving 1 F Units 5&6 Drilled holes 
~~=R=H=R=S==P=u=m=p==~--------------------; onroof 

(day 8) 
.-----~ 

Underwater Pump 

RHR 
Heat 
ch an 

RHR 

Replaced 
pumps 

(days 8 & 9) 

~ Shutdown at the time, but decay heat 
had to be removed 

.iii. ~ Shared solely available air-cooled EOG 
RHR: Residual Heat Removal ~ Replaced cooling pumps 
RHRS: Residual Heat Removal Seawater 

.... 
fl 

J 

~DG: Emergency Diesel Ge_ne_ra_to_r ----I ~ Achieved cold shutdown on day 10 ff ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Impact of Earthquake/Tsunami at 2F 
~After the Earthquake (smaller than design-basis): 

~Loss of all but one line of off-site power 
~Plant responded as designed 

~After the Tsunami (beyond design-basis): 
~Loss of Ultimate Heat Sink for 3 out of 4 units 

.~ .. 

(C)GeoEye 
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Tsunami at Fukushima Daini (2F) 

12 meters 
(39 feet) above 

sea level 

Beyond-design-basis tsunami led to 
loss of ultimate heat sink for 3 out of 4 units ... 

f j ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Accident Response at 2F: Recovery from Tsunami 

- -

- -;=a - ..... - --
.. ·- • 4 • • • .... -... _ .. 

~·~·~.! ~---. . -

,. . 
~Restored ultimate heat sink by: 

./Laying 9 km of heavy power 
cables by hand 

~ ./ Rapidly procuring and replacing 
_.- -· · . motors .... - ~~ - ~- - ~-· -

- ;- ~ ----_ = _ - - - ~- .;.... -_-- ---~ ~Executed "FLEX On-The-Fly" 
- - - ~Brought all 4 units to safe ... 

tJ ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Overview of the 10-Unit Simultaneous Accidents 

Date--~----.-~-Fu_k~u_s_h_im~a~D_a_ii_c_h_i(_1_F_)~--~---~-F_u~k~u_s_h_im_a-.-D_a_in_i~(2_F_)~--
<2011) 1 2 ! 3 4 i 5 6 1 2 ! 3 4 

OPERATING ·ouTAGE OPERATING 

15:211st Tsunami 15:35 2nd Tsunam 15:22- Tsunamis 
3/11 

3/12 

3/13 

3/14 

3/15 

3/16 
-19 

3/20 

Station Blackout 

ff ~OKYO ELECTRIC PO''.'VER COMP:\NY 

Water Injection: YES 
Heat Removal: NO 

3/1212:15 

Loss of Ultimate Heat Sink 

I 
I 
I 
I 
I 
I 
I 
I 
I 

• .L 
I 
I 
I 

I I 

: 3119 S:OO i 3/19 22:14 
! RHR ! RHR 
I I 

I ·~-~ I I 

-t·-·-·-·-·-·t·-·-·-·-·-· 
I I 
I I 
I I 
I I 
I I 
I I ....--------. 

! 3/2014:30 : 3/2019:27 
I 
I 
I 

3/141:24 3/14 7:13 
RHR RHR 

3/1417:00 3/1418:00 

-·· 

Water Injection: YES 
Heat Removal: YES 

Cold Shutdown 

..I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I -t. 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3/1415:42 
RHR 

3/15 7:15 

41 



Hundreds of Aftershocks Greater than M 5.0 
On March 111h alone 

200 179 times > M 5.0 500 

180 
38 times > M6.0 

450 en 
3 times > M7.0 ~ 

0 

160 400 0 
en ..c:: 
~ en 

~ 

0 140 •Daily 350 Q) 
0 +-' 

..c:: "+-

en - Cumulative 
<( 

~ 120 300 "+-
Q) 0 
+-' 
"+- ~ 

<( 100 250 Q) 

"+- .D 
0 E 
:i..... 80 200 :::J 
Q) z .D 
E 60 cf. Earthquake in Virginia 150 

Q) 

:::J > 
on Aug. 23, 2011: M 5.8 ·-z +-' cu 

>. 40 100 :::J 
·- E cu 
0 20 50 :::J 

() 

0 0 
(Source) Japan Meteorological Agency 

~'' ~,~ ~..._r>:J ~..._b< ~,<o ~..._co ~~ ~{b ~,o., ~~~rt' ~~~ ~~~~~rt' 

r----\ Visualization of earthquakes in 2011 
... L____J http://www.youtube.com/watch ?v:eKp5cA2sM28 
ff TOKYO ELECTRIC POWER COMP1\NY 

42 



Voices from the Field (First Responders at 1 F) 

~"In an attempt to check the status of Unit 
4 DIG, I was trapped inside the security 
gate compartment. Soon the tsunami 
came and I was minutes away from being 
drowned, when my colleague smash 
opened the window and saved my life." 

~"In total darkness, I could hear the 
unearthly sound of SRV dumping steam 
into the torus. I stepped on the torus to 
open the S/C spray valve, and my rubber 
boot melted." 

~"Unit 3 could explode anytime soon, but it 
was my turn to go to the main control 
room. I called my dad and asked him to 
take good care of my wife and kids 
should I die." ... 
t f ~OKYO ELECTRIC PO''.'VER COMP:\NY 

Torus Room 

Unit 1 Main 
Control Room 
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Voices from the Field (First Responders at 1 F) (cont'd) 

"At that time, I was conjuring up faces of fellow 
colleagues who would die with me." 
(Masao Yoshida, Site Superintendent) 

"I was determined to stay behind 
to my death; however I was 
resolved to send my men back 
home alive." 
(lkuo lzawa, Shift Manager) 

"Let me go and vent the containment. 
I know where the valve is and I can run fast. 
Let me protect the unit that I love." 
(Kazuhiro Yoshida, Deputy Shift Manager) ~Now available in English 

L---... -------------------' http://amzn.com/4902075547 

f} TOKYO ELECTRIC POWER COMP1\NY 
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Seismic Isolation Building: Sole Safe Haven at 1 F 

I I I I 1 1 

I 11 I I 11' 

~State-of-the-art faci I ity 

• 
• 
• 

-

~Built in response to the 2007 NCO Earthquake 
~Completed in July 201 O 

... 7 Played critical role during the 2011 accident 
ft -o ._:11 u ',• •\ . 
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Workers' Condition: T~~ical Meals at 1 F 

... 

- .. ·- ..... 

Meager ration during the accident 
(much less during the first week) 

Hot instant noodle: 
a coveted delicacy 

f 1 ~OKYO ELECTRIC PO''.'VER COMP:\NY 

- -- --

' . 

' 
1-
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TEPCO Internal Investigation Committee Final Report 

~ Issued on June 20, 2012 
http://www.tepco.eo.jp/en/press/corp-com/release/2012/1205638_ 1870.html 

"Tangible" 
Countermeasures 
•Flood Protection 
•High-pressure Injection System 
•Depressurization System 
•Low-pressure Injection System 
•Heat Removal/Cooling System 
•Power Supply for Instrumentation 
•Post-Core Damage Mitigation 
•Common Items 
•Mid-to-Long Term Items 

"Intangible" 
Countermeasures 

• Operational Measures in Relation to 
Tangible Modifications 

• Emergency Preparedness 
• Info. Dissemination and Sharing 
• Roles and Responsibilities 
• Information Disclosure 
• Transportation of Resources 
• Access Control 
• Radiological Protection 
• Plant Status Recognition 
• Suggestions to the Government 

Major Lessons Learned: 

... 
~Recognize large uncertainty in external events 
~Prepare for the unexpected 

ff TOKYO ELECTRIC POWER COMP1\NY 
47 



INPO Lessons Learned Report (August 2012) 

INPD'. 

INPO 1 Hl05 Addendum 
August 2012 

Special Report 

Lessons Learned 
from the Nuclear 
Accident at the 
Fukushima Daiichi 
Nuclear Power 
Station 

http://www.wano.info/Documents/Lessons%20Learned.pdf 

... 
ff TOKYO ELECTRIC POWER COMP1\NY 

Excerpts from 
"most significant operational lessons" 
~ Optimum accident management strategies and 

associated implementing procedures should be 
developed through communications, 
engagement, and exchange of information 
among nuclear power plant operating 
organizations and reactor vendors. 

~ Plans must address the immediate emergency 
response needs for human resources, 
equipment, and facilities in the first few hours of 
an event, as well as the need for a long-duration 
response capability. 

~ Emergency response strategies for extreme 
external events should consider the traumatic 
human impact of such events on individual 
responders and leaders and provide for 
appropriate training, assistance, and contingency 
plans. 

INPO: Institute of Nuclear Power Operations 
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Follow-up Study on 1 F Accident Unresolved Issues 
~ 1st Progress Report Issued on Dec. 13, 2013 

http://www.tepco.co.jp/en/press/corp-com/release/2013/1233101_5130.htm I 

Issue No. 3-6 
Rapid depressurization of Unit 3 reactor pressure 
vessel on March 13, 2011 

3/13 around 9:00 

-

Approx. 7 .3MPa 

Approx. O.SMPa 

Time 12:00 
... om 
f 1 ~OKYO ELECTRIC PO''.'~ER COMP:\NY 

am 
8:00 
am 

Reactor pressure 

6:00 
am 

4:00 
am 

2:00 3/13 
am 
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Unit 3 Depressurization Analysis: MAAP Code (March 2012) 

... 

·-_- ~ ~· .. -- .,,,-- .__ ~--- - -

I \ I 

- RP\' Pressure (analysis~ 

· RPV Pressure measured 

6 ·------ ----· --1---\---------·--y- ----------- --·-

~ • 
1
1 • SRV opened 1 f s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ : _ _ \ _ _ _ (analy·sis) _ _ _ _ _ :- _ _ _ _ _ _ _ _ _ _ _ _ __ 

~4 \ 

£3 - --- --- -- -\ - -- --- ~- -- ---- - -
6: I 

~2 - - - - - - - . . - . - - - - - - - -I - ·- - - - - - - - - - - - - - - - - - - - - - - -- ·- - - - - - - - -

I 

' 
I 

:O -~-- -

I 

I 

--- . - ',_ . ...--...,., -- -----
1 

o~~~----~~~__._~~____...~~~---~~~_._~~__. 

3/13 
8:00 

3/13 
8:30 

3/13 
9:00 

3t13 
9:30 

Date1Time 

3tl3 
10:00 

3t13 
't0:30 

3/13 
·1·1:00 

Actual depressurization behavior could NOT be 
reproduced by opening 1 Safety Relief Valve (SRV) 

~ l TOKYO ELECTRIC POWER COMP1\NY 
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Unit 3 Depressurization Analysis: SAMPSON Code (Dec. 2013) 

9-

·-

2 ·-

\ 
\\, 

~ \ 
\ \ 

6 out of 8 SRVs comprise 
Automatic 

Depressurization System 
(ADS) 

\ ' 
---·1SRV \ ', 

\ ' 2SRVs 

Chart data (measured values) 

---·4SRVs \ ', 
\ ", 6SRVs , 

1 
. 1--6$ RVS lwater level is assumed to be BAF) ' ' " ""-._, .......... 

BS RVS ... .,,_., •.. -- .~ .... ~~~---
0----------------------------------------------+ 

08:38 08:42 08:47 08:51 08:55 09:00 09:04 09:08 
Time 

Actual depressurization behavior best reproduced 
by opening 6 SRVs (7ADS) 

ff TOKYO ELECTRIC POWER COMP1\NY 
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Possible Inadvertent Actuation of ADS 

Increase in 
pressure in the S/C 
to 0.455MPa[abs] 

Transmission of 
pressure 

The pressure gauge 
detected a value 
exceeding the 

0.344MPa[gage] 
condition for ADS 

operation 

@ 

Transmission of 
ressure 

Residual heC1t ren1ovol 
~RHR) pump 

(j) 

Su p_pr:e.S..s ion 

/thambe'\ 
I i 

~-

Rapid depressurization of Unit 3 RPV most likely caused 
by inadvertent ADS actuation; not by RPV breach ... 

ff ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Follow-up Study on 1 F Accident Unresolved Issues (cont'd) 

~ 2nd Progress Report Issued on Aug. 6, 2014 
http://www.tepco.co.jp/en/press/corp-com/release/2014/1240140 _ 5892.htm I 

Issue No. 2-7 
Unit 2 reactor 
pressure spikes 
after 
depressurization 
on March 14-15, 
2011 

... tl ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Unit 2 Reactor Pressure Spike Presumed Scenario 

, 
I 

¢ ¢ •· ¢ ¢ ' ¢ 
~ A ~ ~ 

I ' 

' I I ! 
I 

' j I i :/ 
// / 

"" 
·' 

/ 
/ 

·' 

lmt -IHU-• l~nr · - r ' 

-

'· ' 

1. Depressurization causes flashing and core exposure 
:- 2. Water injection into hot core 

3. Steam generation followed by metal-water reaction 
4. Reactor pressure increase prohibits water injection 
5. Steam generation ceases and pressure goes down ... t• ~OKYO ELECTRIC PO'vVER COMP:\NY 
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Neutron Detected at Main Gate on March 13-14, 2011 
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: : 2 ~ ·oo··~·-· · ~ · · · · · · i · · · · · : 
I I I • I I I 

~ 
IE+ 1 cu 

'-

(J) 

1E+O ~ 
1J 

1E-1 E 
lE-2 ~ 

(9 

u 1E-3 
: 0 r-e'f""ff'"'--.rr'!:li':nr-----,.-------\ ">------~ .!OOJ 

8 injection stop : "=''-""1!11!1'-1'""..-.~"""""•I 31300 
E 6 J,.j(lli(KJt'(!f!.! . 
- oc 

:~~- . 

320CI O 

Q3 4 
> 
~ 2 

..... -2 
0 ... 
~ -4 
d) 

0::: -6 

~ \,, 
--~--~-

Decrease in 0 . 

water; I eve~ · -------
' 

Depre~~urization ~ n. ~ -yv~ter_ 800 ~ 
.8 _ . operation. :. . . -m -~ 111Ject1on by_ ~uo 

. . fire engines 
.10 u 

3,'14 3.114 3i14 3114 3:'14 3.'14 3115 3i15 3i15 
600 ~100 1200 1500 1800 2100 000 300 6:00 

)-Timing of neutron detection at main gate coincides with 
estimated core melt of Units 3 and 2 

~Neutron likely to have originated from spontaneous 
fission of actinides released during core melt 
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TEPCO's Nuclear Safet:l: Reform 
tn ... 
0 .., 
(.) 

! 

Nuclear Reform Monitoring Committee 
Dr. Dale Klein, Chairman 
(Former Chairman, U.S. Nuclear Regulatory Commission) ·-c Lady Barbara Judge, Deputy Chairman 

_..,.. Request 
0 (Former Chairman, U.K. Atomic Energy Authority) 

L____, "> 

~ <:-: Dr. Kenichi Ohmae, Member 
CU (CEO, Business Breakthrough, Inc.) o Proposal 
m Mr. Masafumi Sakurai, Member 

(Former Superintendent Public Prosecutor) 

Mr. Fumio Sudo, Member 
0 
0 a. 
W (Chairman, TEPCO) 

Su ervision 

l~) ... 
~· 

~ 

"" f_ . 
' ........ 

'· ... 
...... - .... 

~·· 
I- r-- (\.Q 

· · · ~ \_s~~~-~Y.~.~i.C?.~. · · · · · · · · · · · · · · · R~P~rti ~g ·D · · [: · · ob~~-~~~-i ~~ · i · s~ ~~~~i ~ ;~ ~-· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Reference • 
Reporting TEPCO Nuclear Reform Special Task force Execution 

.. 

Naomi Hirose (President); Takafumi Anegawa (Chief Nuclear Officer) 

Nuclear Safety Reform Plan issued in March 2013 
-7Actions to revamp provision for accidents: 
safety awareness, technical capabilities, communication 
skills, etc . 
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Safety Enhancement Measures at Kashiwazaki-Kariwa (KK) NPS 

~ .. --
• I -., 

--- II 

1sm '·II_ •r • 
above sea -- ~ · 

Sea wall (1.5 km long) 

Tidal boards - ......___ __ ____. 

Tidal walls 

mergenc 
DIG, 

Power 
supply 

....... 

r·. 
·.·.:t 

. ' ·r, t. I 
I,;'./ ,..-

Water-tight doors (-60 places) --

cable tray piping 

Waterproof treatment (- 300 places) 

Tsunami-induced Accident Prevention Measures ... 
t J TOKYO ELECTRIC POWER COMP1\NY 
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Safety Enhancement Measures at KK NPS (cont'd) 
High Pressure Alternate 

Cooling System 

gas cylinders 
·- - . .. -

.~_ t . 
... 

-

-· .• '. -~ 

.... ~..;----.t111 ·~, G~s Turbine 

• .. 
• • • • • • • . ~ 

Emergency 
power supply 

• Generators: 3 
• 
DIG trucks: 23 

I 

Fresh Water 
Reservoir: 20k ton 

... Core Damage Prevention Measures 
fl ~OKYO ELECTRIC PO''.'VEt LUP/!t'i\PI~ 
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Safety Enhancement Measures at KK NPS (cont'd) 

RIB top vent 

Hydrogen detector 

Passive auto­
catalytic 

recombiner 

Reactor well 

Fire engine 

Top head 
flange cooling 

' ... 1 

---; .f l 

' 
...... 

I Filtered vent I 
-

Post Core Damage Mitigation Measures ... 
fl ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Safety Enhancement Measures at KK NPS (cont'd) 

Water "1<1'1• 
't.lll•T6::t: 

Injection ;MlJI• 

•.. 0 FPC 

:·e MUWC 

o-:-: M/D-FP 
,-(f; D/D-FP ] mi! 

lo :-0-1 · D/D-FP It: 

(.9-~~ ~Fire Trucks 
r 0 _

2 1 
External J 

~connection 

tr rt 

0 ('; 
~I .......... _. 

Filtered 
Water 
Tank 

Condensate 
---'I'--- Storage 

Pool 
I I 

MUWc·· 

• ···--·li(lllt''>01'• ····-·· Heat 

RHR fl1~P j 

+ 
------'--'l'-----1 O; Alternate ; 1 

FPC . 

"Motor-Driven Pumps 
• 7 Diesel-Driven Pumps 

http://www.tepco.co.jp/en/nu/kk-np/safety/index-e.html 

Spent Fuel Pool Cooling Measures ... t f ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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TEPCO Logistics Support Centers 

Fukush,~~a Dai;~hi ~ .. 
y:~ NPS ..• 

Fukushima Daini 
NPS 

o J-Village 
·, 

-~ ..... .. . . 
1- -

Kashiwazaki 
Kariwa NPS 

. ; /•:··~ 
.J/I , .... J. . 

. ,, I -· 
Kashiwazaki · ,/ -- · -- I '1 
Energy Hall ~:.' .. - · ~, 1 ~·ct. ...... .. • / • +I ., '°' ....._ ___ .....,...m;.·· ./ .' ~-'· - . ., ,, .. 

, .. ( ,,.. ) '\ .,n· ., ,- ~- j - /,/----. ',,___ . ~ 1, 
. / ,~ ~ ~ ., 

1\ 
... / ·---. ,-

•/' r .. 
/ .· " / ,/• -· \ I_.'" • ~ ~ ~ ,. _.......,_.....__ ___ _ 

(.:.· ~ -~ 
' . 

. . . . ... ~ . . 

Atema 
Highland 

Resort 

• Shinanogawa 
Power System Office 

,__ AL. 
-~------

)- J-Village played instrumental role as an ad-hoc staging area 
)- Selection and preparation of multiple logistics support centers ... 

f J TOKYO ELECTRIC POWER COMP1\NY 
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TEPCO Logistics Support Centers (cont'd) 
I Stockpiling Food, Water, Fuel, etc. I 
~Food/Water: 8-days supply of ERC 

personnel 
~Diesel Fuel: 150-days for power trucks, fire 

trucks 
~Procurement agreement with local fuel 

suppliers 

I Reinforcing Transportation System I 

~ Transportation agreement with shipping 
• companies 

~ Radiation protection education for drivers 

I Obtaining Special License 
~ Special license for large vehicles, trailers, 

cranes, etc. 

I Conducting Radiation Protection Training j 

~Training received by more than 10,000 
personnel ... 
ff ~OKYO ELECTRIC PO''.'VER COMP:\NY 

' 
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Nuclear Emergency Assistance Center (All Japan) 
Support Facility (Fukui Prefecture) 

--------------------·- .. __ 

~'. 
I~! 

Affected Plant 

High-dose Area Low-dose Area 

Controller 

r Request for Support ~ 

-0-
Dispatch Order 

-0-
Plant Status Assessment 

-0-
Assemble Personnel 

-0-
Load Equipment 

Staging Area 

Equipment Site commander 

·ij o ]I ·iJ o ]I 

~~··--ro) ~.--.c;• 

Personnel Fuel transport 

(source) FEPC/JAPC 

);;;> Dedicated team formed within Japan Atomic Power Co. in 2013 
);;;> Full-sco e facilit to be established b 12 nuclear o erators in 2015 
f} ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Current Status of Fukushima Daiichi (1 F) 

'' . ! 
.. 

I"· . 

Live Camera View 
(as of 5/6/2015) 

http://www.tepco.co.jp/en/nu/f1-np/camera/index2-e.html 
http://www.tepco.co.jp/en/nu/f1-np/camera/index-e.html ... 
tJ ~OKYO ELECTRIC PO''.'VER COMP:\NY 

~., ..... -...... 
. ... ,,_, ~~~~''•~ 4f~.-d~ ... A~r"' 

...,_,t .,.,,. ' ·. 
'"r\ . ' 
l'rtr; 

Uolr h / 

......--------. I I 

J 
"'fl' \ I I 

'-----~. I I 
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Progress Made at 1FUnit1 

r 
....... ,.ll •• . ..... ....... ,Jiii\ ........ 

Reactor Building 
(3/15/2011) 

_. _ t ~ : ._ ~ Reactor Buildi,:ng:i!lli~o,ver .. -~· ;·· 

-...;: (installed in ~~t. 201_1) 
C)~ 

I 

Torus Room (11/13/2013) Torus Room (5/27/2014) 
http://photo.te · - - · · - - 1e.html 

~ Leakage in torus room detected by remote-operated 
boat and robot 

T;~oK ~ Attem t to detect core debris b muon tomo ra h 
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Progress Made at 1 F Unit 1 (cont'd) 

Removal of Roof of Cover 
(10/31 /2014) 

/ 
~1 ' 

" 

" 

·I· 

r' ~-·t~ I . 
' 

1 .. J . ! 
1'~ ·.• .. 

I ' 

Condition of Refueling 
Floor (10/31/2014) 

~.· :::: 
~ ~ .... 

... -. ..ei ~ •. 
·-------~ . Schematic of Fuel \.... .. 
:.i"!.!-.;:~i~~_. . Removal Structure 

Reactor building cover to be dismantled 
in preparation for fuel removal ... 

tf TOKYO ELECT 
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Progress Made at 1 F Unit 1 (cont'd) 

Rendering 
Image 

Reactor 
Building 

Wall 
Containment 

Isolation 
Condenser 

Spent Fuel Pool 

Reactor 
Pressure Vessel 
and Biological 

Shield 
VeSSe I http:t/www.tepco.co.jp/en/nutfukushima-npthandoutst201stimagesthandouts_1so319_01-e.pdf 

)- Preliminary findings from muon tomography (3/19/2015) 
)- Data collected for 26 days 
)- No large volume of high-density object (fuel) confirmed 

in core region ... 
f} TOKYO ELECTRIC POWER COMP1\NY 
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Progress Made at 1 F Unit 1 (cont'd) 

Seal Box Guide Pipe 
,------------------, 
I I 
I I 
I I 
I l 
I 
I 
I 
I I ·-------- ---- ----__ [ 

I 

I 
I 

I 

After Entry 

Transform 

+--+ 
Line 

Laser CCD 
I - Camera 

Thermo if 
-meter 

.1 ~~· 

600 (L) x 70 (W) x 95 (H) 220 (L) x 290 (W) x 95 (H) 
(mm) (mm) 

Drywell 

I 
Camera 

~Crawler robots investigated inside drywell in April 2015 
~Robots passed through penetration with inner diameter 

of 100 mm (4") and transformed in the drywell ... 
f J TOKYO ELECTRIC POWER COMP1\NY 
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Progress Made at 1 F Unit 1 (cont'd) 

Grating 

Personnel 
Access Hole -

X-1008 Penetration 

Grating 
Opening on 
1st Floor 

~• : 81 Investigation Route 
---+ : 82 Investigation Route 
~· : In-Pedestal lnvesti ation Route 

)- 81 Investigation: above the grating on 1st floor (April 201s) 

)- 82 Investigation: below the grating outside of pedestal 
(in early 2016 based on results of 81) 

)- In-Pedestal Investigation: in 2016-2017 (based on results of 82) 
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Progress Made at 1 F Unit 1 (cont'd) 

Main Steam 
Line 

CRD Rail 

... 

Thermo 
-meter 

~' 

... Pedestal =. 

Opening 
-·~-

i&/r .. ,. ~. 

: .;: " 
j1L>~11- -. il 
I, ,I 
' . 
. -· 

.. '.flV'"·"' .. ,.-. ·. ' ' . 

~Crawler robots successfully collected images, 
temperature, and dose rate data 

~1st robot got stuck and was left in drywell 
ff ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Progress Made at 1 F Unit 1 (cont'd) 

)( 

~Accessibility to pedestal region confirmed 
~ Foreign objects found on floor 
~ No significant damage found on structures and equipment 

~ ~ Max. dose rate -10 Sv/h (-1,000 rem/h) 
-ff ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Progress Made at 1FUnit2 
-------------------.....il!~~-------

Steam Coming Out From 
Blow-out Panel (4/10/2011) 

. ---·-·-·--·-·--· 

CRD replacement rail c. 

: . 

~1~1~11.~ 
I l l I .___I ___. 

n 

Blow-out Panel 
Closed (3/11 /2013) 

>-Video images obtained inside primary containment 
T;~oKY ?Attempt tO detect COre debris by muon tomography~-
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Progress Made at 1 F Unit 2 (cont'd) 
: ............................................................................. i ll rl ~.",.';:'~" 

.\nnm~n~ 

111 

· l·ltlorR/lil 

Crawler ( ~.) Tnru.~cham~r 
Robot -- =- .. .... ~ 

... 
~71.1 It ...... .. 

I Snlllh ~•de) . • 

Sun·n U!oing 11ttual dr,iu al 1 nit 2 
I bl\\ cnng th.: SUI\.:~ Jcv ICC) 

http://photo.tepco.eo.jp/en/date/2014/201409-e/140930 _ 03e.html 

' 1N1mh s1Jc1 

)- No large break observed 
within observed area of 
torus 

I 

I .. 

~Noise in image increased 
near bottom of torus (may 
imply high radiation source) ... tJ ~OKYO ELECTRIC PO''.'VER COMP:\NY 

l~O 

SIC surface 

S/Csurface 

SIC 

"".I 

.. , 

Underwater crawler 
robot investigated 
outer surface of 

torus (Sept. 2014) 

Underwater 
images of 

torus surface · 
t." - . 't·-

SIC: surfac~ 
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Progress Made at 1 F Unit 2 (cont'd) 

• 
Progressing _ . ~· 

through Obstacles - \, ... 
. _,. 

"'U' ~' --,.,; .. 

& , • 

Maneuverabi I ity 
Testing ... 

ff TOKYO ELECTRIC POWER COMP1\NY 

·- .. 
.•. -..... .. - ... 

1-~ .....-.•• v- . ' ... ..-.:...··.. - -· -~ ..... - .-

. . ., 
-.... 

Robot retrieved concrete 
samples from refueling floor 

(March 2014) 

----
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Progress Made at 1 F Unit 2 (cont'd) 

Various 
Obstacles 

Shield 
Isolation 
Valves 
I J 

, ,. 

X-6 
Penetration 

I 

Robot with 
Pan & Tilt 

Camera/Light 

' ~--~ 

Avoid rail · 

. ( - .. ·-
' ) ::. 

I .. 
'1~1J-" ?e. ~e.ij 

' H~ & :f Iv~~--~ 
., '" . . 11 

~ I I : t I I • t 1°, •• ' , ....... ; . ·1 ·· .. ·-··· 1· .• I •• .i. j ,,•, t·. •: •., 
.. ..l;.. . . .I : ... .l;. I~ I 

I i :{ i: I~: i: i i! li
1
• 

• I • f • I ,! • 

hanger :_ .. 
---.__ - .. I~----~ 

,,_____ ~-s-~-:f__.~~~d --- \---~~--~~~. lJR~n grating I 

Chamber ~// //:~,. 

~:~~~val of existing ~~~~~i':1se ----~ .. - .. ~;;!;;"i __ 

~Installation of Overcome rail-
replacement shield platform gap 

~Re-attempt to investigate inside 
pedestal via CRD replacement rail: 
after summer of 2015 

~Opening hole in 
penetration hatch 

~Removal of material 
inside of 
penetration ~Various obstacles need to be overcome ... 
t f ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Progress Made at 1 F Unit 3 

.. 
t 

•• 
Crippled Reactor 

Building (3/15/2011) 

• main steam n~·-lli1i-.l~ 
r - --expan~ion joint 

Large Rubble Removed 
(10/11 /2013) 

MSIV Rooril (5.t1$i2t1J14) Spent Fuel Pool (F~b. 201 a) _ 
http://photo.teoco.co.in/en/date/2014/201405-e/140515-01 e. html 

)-Robot found leakage location in reactor building 
Wro ~Removing rubble from SFP in preparation for defueling _ 
~ ~ 



Progress Made at 1 F Unit 3 (cont'd) 
Spent Fuel Pool _.· 

Refueling Floor 
(Dec. 2014) 

Fuel Handling 
Machine 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d150129_10-j.pdf 

~Rubble in spent fuel pool being 
removed by remote operation 

~Preparation to construct fuel 
removal structure ... 

f} ~OKYO ELECTRIC PO''.'VER COMP:\NY 

Fuel 
,,,, Handling 
· Machine 
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Progress Made at 1 F Unit 3 (cont'd) 
~-, -

No noticeable 
damage near 
shield plug 

Shield plug pushed 
out 800 mm (31 ") 

from fully inserted 
R/B 

position --+-+ ..... , 

Equipment 
Hatch 

D/W 

http:i /www .tepco.co.j p/nulfukush ima-np/handouts/2015/imagesthan uts _ 150330 _ 04-j .pdf 

~ Drywell shield plug found to be dislocated from original position 
~ Bore scope investigation hinted water leaking out from drywell into 

reactor building (April 2012) 
~ Study conducted to estimate cause of shield plug dislocation 

(March 2015) 
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Progress Made at 1 F Unit 3 (cont'd) 
Dose Rate (mSv/h) 
Compiled in April 2014 t Dose rate at NE corner 

of R/B similar to other 
locations 

21 53 ' I 
~--

45 44 RIB Explosion 

0 -.------------. 

Low -------~ 
Pressure 

,.._-....·--· c:. 
4.5 ~f ·~ ~: 

- J 

Drywell shield plug dislocation possibly due to differential 
pressure caused by reactor building hydrogen explosion 

NOT b ex losion inside dr well !! IUKYU t~~~....,,.....,...~-~---=-~~----m.;;;...___,;;;;_-=---=---___;;;;,,___;;;,,,__;;;;,,,,__,,;;;_---.1--,;;;...__1--------~----1y 



Progress Made at 1 F Unit 3 (cont'd) 

I' "!"l '''rl- ----
' ; ' 

X-53 
Penetration 

\ ·\\"··. 
~ ·~~·~ 
.\)-' 

~ 
~1~ 
. I 

Pedestal Openi~g 
X-6 

... 
CRD Rail 

Penetration 

' 
~. ·-
•. ·J~ Drywell 

~ 
~Investigation inside drywell under consideration 
~ X-6 Penetration (to be used in Units 1 &2) considered to be 

submerged 
~Use of other penetrations requires further downsizing of 

robot and underwater maneuver to reach inside pedestal 
~Investigation via X-53 Penetration (presumed to be un­

submerged): after Sept. 2015 ... 
f ~ ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Investigation Insights of 1 F Units 1, 2, and 3 
Unit 1 

Unit 2 ===:::;i 

Unit.3 
l 

)'>Two locations of leakage found in 
torus room 

)'>Indication of leakage in drywell 
shell 

)'>No leakage confirmed in torus 
room 

)'> Likely leakage near bottom of 
suppression chamber 

)'> Leakage from drywell to reactor 
building found at main steam line 
penetration 

)'> No indication of leakage from 
suppression chamber 
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Progress Made at 1 F Unit 4 

Pre-work Condition 
(9/22/2011) 

Drywell Head Removal 
(8/10/2012) 

~ 
Defueling Structure 

Construction (1 /14/2013) 

fllMI Ri'rim v;ll II om Uuil J 

............ , ......... " ........ ,_ ... , •• ,.) :·: •••••••••• 14 

1! . 
i • 5v< ":.:;; .-. ( . 

Completion of Defueling Beginning of Defueling ....... ~ .. , ........ ·-·~·· 
'"'"''~,.,,. -·'""·•(W'-r ,, ....... 

Structure (7 /20/2013) {11 /18/2013) http://www.tepco.co.jJ7~~ldecom~i;Tgn/index-e.html 

r;L~JJ...f~~l"! ... ~afel~ removed from s~ent fuel ~ool (1211212014) L 
~ ~ 



Progress Made at 1 F Unit 4 (cont'd) 
8x8 STEP-II STEP-1118 STEP-1118 STEP-1118 Visual 

"· -~·~·r 1'\flllr •· \~ · ~:r'!• '· w:, 
>c,li;.l;~,..t·· ... ~.., ''· :·p 
":;'i:i':::.t~:~ .... ~· .. ~~~-. i:-7':t 

• t:.u.i-· .,, .;+.'~11'.•I·\~ •.:il~,l·, U· .. 
e"'!~.;<•7- .,..A· :.ttf;-4'., lf.L 

J. r 

: I 11 _ 

l~l J[t ~ 11 :..._ 8x8 

1·.n 

,........ 
E 

Ins ection 

Oxidization Film 
Thickness 

Measurement 
,.., • ~L • 1."'::.·: ··~A,. .. "~ .~l'""':'':t ·r.·o 

·~ • .,.(A•;, '111!:.: II,·~ t.! 1, .. ttil':k '!.~··:-.~ti .;I I 

:::t J11U • 
• !.;.4,,.·· ... ,., '· ·~'·· 11·1 

..._, 
•T~Jl;.Sil· · ... ,,~.ttt.-:t- ;,..·.·~·:>H .: ~· 

i:uels in Commo t~ol 

. !14 :1l:l1ll! . ~ ~~!Ii 
" ( ..... ·:., ' . . . 

r· ----------=--"""""'----~--
•· J .• ~... : •, h• ·" ti\• ~.. ·; 111 ·,., "'' ;.;1 

http:11www.tepco.eo.jp/nu1fukushima-np/roadmap1images1d141225_10-j.pdf Ave. 8urnup ( GWd/t) STEP-II STEP-I II 8 

... tJ ~OK'Y 

Inspection of five spent fuels from Unit 4 SFP 
showed no abnormalities (Nov. 2014) 
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Extensive Use of Robots ________________________________ ., 

, 
I 

» 
http://photo.tepco.co.jp/en/cat3/04-e.html 
http://www.tepco.eo.jp/en/decommision/principles/robot/index-e.html 
http://www.tepco.co.jp/en/news/library/archive-e.html?video _uuid=raf8si47 &catid=61795 

Various robots used for investigation, measurement, 
decontamination, etc. in highly radioactive areas ... 

~ f ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Core Cooling and Water Treatment Systems 
Core injection 

(Units 1-3) 

Groundwater 
Ingress 

+300 m3/day 

Sr-treated 
Water 

RO-Water Treatment 

High­
..-~::::::::::::::::71 Performance 

Fully-treated -­
an 

Additional 
ALPS Water 

'.'VER COMP:\NY 

~All reactor cores stably 
cooled 

~Groundwater inflow 
continues to cause 
• issues 

Core injection: 
310 m3/da Cs+Sr 

Removal 
(Kurion/SARRY) 

85 



Tackling Water Issues: ''Seven Samurai'' 
Mobile Strontium 

Removal 
Operational start date: Oct. 2, 2014 
Treatment capacity: 300 m3/ day 
Removal capacity: Reduce strontium level 

at 1/10 down to 1/1000. 

, 

, 
Multi-Nuclide 

Removal (ALPS) ~ 
Currently under hot testing. 
Treatn-ient capacity: 250 rn 3 I day X 3 units 
Removal capacity: Reduce 62 nuclides 
below the density limit by the announcement 
of Reactor Regulation 

Improved ALPS 
Hot te.sting start date: Oct.. 9, 2014 (for all units} 
Treatment capacity: 250 1113 or more/ day X 3units 
Removal capacity: Reduce 62 nudides 
belov1 the density limit by the announcement 
of Reactor Regulation 

Cs+Sr Adsorption 
(KU RION) 

/"~~------------------------~~ 
High-Performance 

ALPS 

"" 

Filed Implementation plan for approv<ll. 
(dated Sep 19) 

Treatment cap..:icity: 600 m3/ day 
Removal capacity: Reduce strontium level 

at 1/100 dovo1n to 1/1000. 

Cs+Sr Adsorption 
(SAR RV) 

Filed Implementation plan for approval. 
(dated Jul. 10) 
Treatment capacity: 1200 m3/ day 
Removal capacity: RecllJCe strontium level 

at 1/100 do\'Jn to 1/1000. 

Hot testing scheduled date: from mid-October 
Treatment capacity: 500 m3 or more/ day 
Removal capacity: Reduce 62 nuclides 
belov.,1 the density limit by the announcement 
of Reactor Regulation 

RO Water Treatment 
(Sr-Removal) 

lrnp ementatlon pan to e 1 e or approva . 
Treatment capacity: 500 to 900 m3/ day 
Removal capacity: Reduce strontium level 

at 1/100 down to 1/1000. 

Multiple water treatment facilities employed to 
reduce risk of contaminated water ... 

f j TOKYO ELECTRIC POWER COMP1\NY 
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Sea-Side 
Impermeable 

Wall 

);;;> Prevent 
groundwater 
from being 
contaminated 

);;;> Prevent 
contaminated 
groundwater 
from flowing 
into sea 

~Reduce 
groundwater 
inflow into 
buildings 
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Tackling Water Issues: Frozen-Soil Wall 

I Freezer plant I 

I Freezer plant j 

1,500 m-long (1 mile) 
circulation of refrigerant 

(brine) 
Freezer pipes 30 m-deep 

(100 ft) 

'• 

»Stop groundwater inflow by forming 
impermeable frozen-soil wall 

»Construction work commenced: June 2014 
w~OKYOELECTRIC »Test freezing commenced: April 2015 
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Off-site Radiation Dose and Evacuation Zones 
- y -

A.f 
'\,, 

\ 

I ' 

Aerial Radiation Dose Map Evacuation Zones 
(µ Sv/h at 1 m above ground) (as of 10/1/2014) 

;.... Off-site dose decreased significantly; evacuation zones 
gradually relaxed 

;.... International consensus on health impact of low-dose 
radiation critical to relieve anxiety of evacuees ... 

f} ~OKYO ELECTRIC PO''.'VER COMP:\NY 
89 



Decommissioning Roadmap for 1 F 

30to 
Cold Shutdown 
Condition Achieved 
(Dec., 2011) 

Within 
2 years 

Within 
10 years 40 years 

Phase-1 

Begin removal of fuels 
from spent fuel pools 

Unit 4: Nov. 2013 

Fuel Crane Hanf Mac ne 

. .. . 

Li.· . :.J 

Today 

Phase-2 

Begin retrieval of 
fuel debris 

Common pool 

Stop Leakage 

Phase-3 

Complete 
decommissioning 

LJJ 
CJLJ[j 
II 

Flood PCV and 
Remove Fuel Debris 

Global collaboration vitally important to tackle 
this unprecedented undertaking ... 

ff ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Global Collaboration: IAEA 

LU:.-\ I~TER"\ATIO:'.'\AL PEER REYII\Y 
'fl~~IO"\ O' 

.\llU-A,:\U-L0~<.;-1 LR'l RO...\JJ~L\P 
TO\\" ~Rn~ THF OFCO\f\rTSSlO'I'(; 
or TIPCO"') fl"Kl"~llL\L\ D.\IICIII 

:'."rCL[AR PO\\.ER STA TIO:\ l"'.\lTS 1-4 

~-!~ot·1 II. 

-m '·'·' ~ ''"'" .., .... ~., . ', ·' 

.,·-,.· i .•· 

Unit 4 Fuel Removal (11/27/2013) 

http://www.meti .go.jplpress/2013/05/20130523001120130523001 ·4.pdf 
https:/ lwww .iaea.org/sites/defaultlfi les/missionreport170215.pdf 
https ://www .iaea.org/newscenter/multimedia/photoessays/iaea-decommission i ng-review-mission-fu kush i ma-daiich i-february 

IAEA peer review missions on decommissioning 
roadmap (April 2013, Nov.-Dec. 2013, Feb. 2015) ... 

~ f ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Global Collaboration: U.S. and U.K . 

... 

... 

{} 
TEPCC 

, ... 

:, 
I 
I, 

, ' ~-- ...... 

; 

ff TOKYO ELECTRIC POWER COMP1\NY 
Tl!PCD 

I 

.., .. . . . .. . ·. 
•• • •• •• ..! •• ' .. " 

~ "f" • • - , ••• - • ~ ••• ~ •••• - • • 

... .. . . . . . ' .. · . 8ENERGY 

Collaboration with U.S. 
National Laboratories and U.K. 

Sellafield Ltd., among many 
other int'I organizations on 

various D&D areas 
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TEPCO's Other Activities 
»Compensation for afflicted 

people: 
¥4.9 trillion (approx. $41 bil.) 
(paid out as of April 2015) 

»Cooperation with gov't in off-site 
radiation survey, 
decontamination work, etc. 

»Assistance in temporary return of 
evacuees to homes, cleaning 
homes, etc. . . 

... tl ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Nuclear Power Operation in Japan 

r-r: © 
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(source) JAIF 

)-In 2010: Nuclear provided 26o/o of power (54 reactors) 
)-As of May 2015: 

,/No reactor operating 
,/Safety review application for 24 reactors 
,/ 4 reactors (all PWRs) passed safety review 

Tr ~5 reactors (2 BWR, 3 PWRs) to be shutdown permanently ~ 
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Thoughts on Fukushima and ''The Black Swan'' 
" r 11 \ o u '' ·r 1 \/ , .. s u r ~ T ~ r t. 1 1: 1-: 

BLACI( SWAN 

Tl1•· l111p.1• t 111 11!1· 

H I f. H I. ) I \I P J: t , B \ B I. F 

· n, ........ , 1 .... ,.t .. -1 .. , ......... 1 .iii:· 

n 

'' ... Black Swan is an event with 
the following three attributes ... 

rarity, extreme impact, and 
retrospective (though not 

prospective) predictability.'' 

''... two internal mechanisms 
behind our blindness to Black 
Swans, the confirmation bias 

and the narrative fallacy.'' 

Irrespective of whether Fukushima was a 
"Black Swan", the nuclear industry needs 

to be re ared for the unex ected ... 
ff TOKYO ELECTRIC POWER COMP1\NY 
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Thoughts on Fukushima and ''Antifragility'' 
NEW t'ORK TIMES BCSfSHllNG AUTHOR OF 

THE BLACK SWAN 

... 
ff ~OKYO ELECTRIC PO''.'VER COMP:\NY 

''The answer to the question 'what 
do you do in a world you don't 

understand?' is, simply, work on 
the undesirable states of f(x). '' 

''Antifragility is beyond resilience 
or robustness. The resilient 
resists shocks and stay the 
same; the antifragile gets 

better.'' 

Need to strive for 
"Nuclear Antifragility" 
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TEPCO's Post-Accident Activities in the U.S. 
----- Nuclear Industry ----- Gov't Agencies ---~ 
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., .. " ... . I ·, ' •.. I 

(~\JAEA.org 
~ lil~Al..ntc~~ 
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\ \ NEA ..., 

JOI l\S l IOPl\l:\S 
l·'<l\'l·R\ll \ 

IVirginiaTech 
lnvenr the Future" 

I •·',•I ; · .. o ·, ' 10 ·. j NYUfsrERN 

Committed to sharing lessons learned; making nuclear 
power plants safer; carrying out decommissioning safely 

~ Hosting Weekly Update Teleconferences 
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From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments: 
Importance: 

Jennifer and Kevin, 

Tateiwa, Kenji 
29 Jan 2015 19:59:46 -0500 
Uhle, Jennifer;Witt, Kevin 
Norton, Charles;Marksberry, Don;Nicholson, Thomas;Bernardo, Robert 
[NAS Fukushima Phase 2) TEPCO Presentation (1/29/2015) 
Fukushima Spent Fuel lssues@NAS_01292015.pdf 
Normal 

It was nice seeing you at the NAS Fukushima Phase 2 meeting this afternoon. 

Per Kevin's request, I am sending you a copy of my presentation. 
Feel free to share it with your colleagues at NRC or anyone interested in the topic. 

Please let me know if you have any questions. 

All the best, 
Kenji 

Kenji Tateiwa 
Manager. Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 ext.)116 
mobile: (b)(6) 



... 
f.} 
TEPCC 

Spent Fuel and Spent Fuel Storage 
Facilities at Fukushima Daiichi 

The National Academies 
''Lessons Learned from the Fukushima 

Nuclear Accident for Improving Safety and 
Security of U.S. Nuclear Plants: Phase 2'' 

Meeting#3 
Washington, DC 

January 29th, 2015 

Kenji Tateiwa 
Manager, Nuclear Power Programs 

Tokyo Electric Power Company, Washington Office 
tateiwa.kenji@tepco.co.jp 



Current Status of Fukushima Daiichi (1 F) 

, 

• 
I 

, .. 

~ ,,,. . 
~ '· ,.· 

Live Camera View 
(as of 1 /29/2015) 

http://www.tepco.co.jp/en/nu/f 1-np/camera/index2-e.html 
http://www.tepco.co.jp/en/nu/f1 -np/camera/index-e.html ... 
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Overview of the 10-Unit Simultaneous Accidents 

Date 
2011 

3/11 

3/12 

3/13 

1 

Fukushima Daiichi (1 F) 

2 3 4 5 

Fukushima Daini {2F) 

6 1 2 3 4 
3/1115:22- Tsunamis 

3/1212:15 

Loss of Ultimate Heat Sink 

3/141:24 3/14 7:13 
RHR RHR 

3/1415:42 
~14 RHR 

3/15 

3/16-
19 

3/20 

... 
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:::I::l..---.r::=:::i...--......:::;n 

I 
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i 3119 S:OO i 3/19 22:14 
! RHR ! RHR 
I I 
I 1~-~ 

~--·-·-·-·-·~·-·-·-·-·-· I I 
I I 
I I 
I I 
I I 
I I 

3/1417:00 3/1418:00 

-I· 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-·· 
I I ....--------. 

i 3/2014:30 i 13/2014:301 I I 
1 Cold Shutdown 

,. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

""· I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3/15 7:15 
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Spent Fuel Storage Facilities: Overview 

Temporary Dry Cask 
Storage Facility U6 

~ us 
As of 3/11 /2011 12/22/2014 

M~-~ ~~:A-7§::~fl ~°"/f.?~'IHI& Decay ~ Unit Spent New Total# of 
m U1 Fuels Fuels Heat Fuels 
au2 MW 
ti 1 29 10 0.1 39 

MP-It 1J 1U3 
" -<"'1 /!'ill! U4 4--'\• :A ?i¥'fHI ff 2 58 2 0.62 61 ~ 

.---· -,,1r1,~1n · 3 51 5 0.5 56 I ~lfl7-JL- . p. I 
I ~ 

4 1,331 20 2.2 
MP-8 

Dry Cask 5 94 4 1.01 99 ,. 

Storage Bldg. 6 87 6 0.8 1,88 
Common 6,37 1.13 6,79 

Fukushima Daiichi NPS Pool 
Dry Cask 40 Stora e 

Temp. 
Dry Cask 
Stora e 

2,93 

... 
f} ~OKYO ELECTRIC PO''.'VER COMP:\NY 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225_10-j.pdf 
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Unit 1 Spent Fuel Pool: Water Injection 

11.1 
•.. 

Water Injection into SFP 
with Concrete Pumper 

Date 
(2011) 

3/31 
5/20 

5/22 

5/28 

5/29 

6/5 

715 

8/5 

8/10 

8/10 

Injection 
Volume Source 

(ton) 

90 
60 

90 
5 

168 

15 

75 

75 

10 

Fresh 
Water 

Injection 
Method 

Concrete 
Pumper 

Fuel Pool 
Cooling 
(FPC) 

System 

Closed Cycle Cooling 
http://www.tepco.co.jp/en/press/corp-com/release/2012/1205638_1870.html 

Injected only fresh water (no seawater) ... 
ff ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Unit 1 SFP: Closed-Cycle Cooling 

Air Fin 
Cooler 

Secondary 
---~:- Loop 
.ft-"./ 

9:,...? 

Skimmer Surge Tank 

"/ 

Spent Fuel Pool ~ Water 
Injection 

l ) FPC 
"---ti Pump 

FPC Hx Primary 
Loop 

www .tepco.co.jp/en/press/corp-com/release/2012/12056 ~ 1870.html 

... I.___ _S_ta_b_le_c_l_os_e_d_-c_y_c_le_c_o_o_I i_n_g _fr_o_m_S_/_10_1_20_1_1___.I 
tl ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Unit 1 SFP: Reconstruction of Events 

7m 

6m 

-Q) 5n1 
> 
Q) 

...J 4m 
a.. 
Q) 
... 3 m m 

3:: 2m 

lm 

- Full Water Level 
~~ I 

LI Calculated Water Level 
\ r-----1--- ~~ ...... .....___ 

-----.. d 1---
Water Injection . 

/ __l-------7 
Ir 

Calculated Water Temp. / 
v 
- Top of Fuel Rack 

-----

Measured Water Level 
~ . ,_- - -r---_ 

1---

- 100 
j .----

(.) 
80 ~--

• c. 
60 E 

Q) 

40 I-a.. 
Q) ... 

20 m 
3:: 

Om 0 

... 

3· 11 3 ·21 3-'31 4/10 4.'20 4.:'30 5 ... 10 5.:20 5-·30 6t9 6.··19 6. 29 

2011 www .tepco.co.jp/en/press/corp-com/release/2012/1205638_1870.html 

Water level highly unlikely to have dropped 
close to top of fuel rack 

ff ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Unit 1 SFP: Water Chemistry 
Concentration 

Radio Half (Bq/cm3) 

Unit 1 Unit 1 Unit 1 Nuclide Life Skimmer Surae Tank SFP TIB 
6/22/2011 8/19/2011 211112011 312612011 

Cs-134 2 years 12,000 18,000 ND 1.2E5 

Cs-137 30 years 14,000 23,000 0.078 1.3E5 

1-131 8days 68 ND ND 1.5E5 

http://www.tepco.co.jp/en/press/corp-com/release/201211205638_1870.html 

6/22/2011 7/17/2012 

Chloride 4.4 5.0 
(ppm) 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/m120924_ 05-j.pdf 

)-1-131 most likely to have originated from reactor, not SFP 
(all fuels >1 year after shutdown) 

)-Injection of hydrazine for microbes prevention ... 
ff TOKYO ELECTRIC POWER COMP1\NY 
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2.. <IP. 11.JIOO ;, ; t i ·~ ~ 

1F -OP I . I : ! : : 

'.f ~i".f.0 

~. r.··- :t ..... ) _,__,__,_I _,___,____,_ 

... 
Structural Damage 

Assessment 
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-'-'· --' 

:RF• 

1CRF 

15F1 

oC 
:.ff1 

•r, 

~ :3F1 
~ ... 
< 

12F1 

11F1 

R~ACT0.'2. 

A . .nalysis Model for Se1snuc Rer;ponse of the Reactor Bmlding of Unit ~ ,. . _ - - .. hon) 

Seismic Response Model 
Incorporating Damaged Condition 

http://www.tepco.co.jp/en/press/corp-com/release/11052801-e.html 

Shear strain from design-basis earthquake 
confirmed to be within safety limit (5/28/2011) 
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Unit 1 SFP: Condition of Refueling Floor 

Fuel 
Handling 
Machine 

Rubble 

Fuel 
Handling 
Machine 

~ 

I . I. 

~1 ~-u·~ -, 
N 1. '" I , . 

. ' , . ·:( I 

CD. ' ._ I 
.,.! .- . 

~~.' 
-. 

"· 
I. . .~ 3 . ··-ey __ ~.t -

1-,--. · .... -. · ... .___,I r 

--

.____Spent Fuel Pool j . ~ ~~~ "~-~ :d~I 
s u rf ace http:llwww .tepco.co.jp/nu/fukushima-np/roadmap/images/d141225_10-j.pdf 

... 
fj TOKY 

Fuel handling machine and overhead crane 
do not seem to have dropped into SFP (Nov. 2014) 
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Unit 1 SFP: Next Step 

II 
./ 

, . / 
·'/ 

I 

, 

! . _I 

Reactor Building Cover 
(12/4/2014) 

I 

1 

J 

• 

. ?chematic of Defu~~ng_ Str~cture~ 

Reactor building cover to be dismantled to 
re are for defuelin ... 

t f TOKYO ELECTRIC POWER COMP1\NY 
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Unit 2 Spent Fuel Pool: Water Injection 
Date Injection Source Injection 
2011 Volume ton Method 
3/20 40 
3/22 18 Seawater 
3/25 30 
3/29 15-30 
3/30 <20 
4/1 70 
414 70 

, - • 417 36 

~~~~./ 
~ 4/10 60 , 

~ 4/13 60 Fuel Pool - .; 4/16 45 - ,,,, 
Cooling ·" - 4/19 47 -

4/22 50 Fresh System 
4/25 38 Water 
4/28 43 
5/2 55 
5/6 58 

5/10 56 
•·. 5/14 56 .. · ... 5/18 53 

5/22 56 
5/26 53 
5/30 53 
5/31 Closed C cle Coolin 

http://www.tepco.co.jp/en/press/corp-com/release/2012/1205638_1870.html 

FPC system utilized for water injection 
I ... 

f J ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Unit 2 SFP: Closed-Cycle Cooling 
Reactor building 

Skimmer -s1uge tank 

Spent fuel pool 

FPC heat exchrmger 

faic,ting line 

Secoml:uy ~y'>tem rempornry line 

External cooim~ w;:ircr iqi ecuon lilie 

Line to l'e in<;talled in fl.mue 

Waste processing building 

Cooling Water Injection 

~ ------

.-
1 
I 
I 
I 
I 
I 
I 

FE-52Ar- -- - -- --

...i~..+--- : MO-F004A 
I 
,...94 ..... 

http://www.tepco.co.jp/en/press/corp-com/release/2012/1205638_1870.html 

FSTR building 

•..•.•......•.... /Front .. ..\ . ~ 

~ Heat exd1anger unit 

r-----~---------------

1 • 

: ~ Prinmry '> ystem pump 

~--------------------. 

: : ............. 1 ~ 
T. ... j De-~aluia- , •• • • 'li ;).. 

L t1on de-nc..- 0 
• 

)-Stable closed-cycle cooling from 5/31/2011 

Outside 

~econdary 

'>ystem 
; Feed 

"·mer 

~ Secondary 
':'Y'>lem pump 

)- Injection of hydrazine for anti-corrosion and microbe 
prevention 

-ff ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Unit 2 SFP: Reconstruction of Events 
- Full Water Level Measured Water Level 

7rn 

6n1 

-CL> 5rn > 
CL> 

...J 
4n1 .... 

~~ l~-- • • • f,J'l' "'-f ~t ,,r~,,~~ r , • "'t-'t~ '"J ''-J r "-, ~-,.... r''-I'-r'. 
"',, ~" • Jj( ift;~1J ~ii!! 

~Calculated Water Level - JJ\ 1~ ~!¥ 1iffi iili ..... 100 
~. 71\ ;£i ;~1J ~ 1i1! ..... -. 

- 11< ;lii ~~ iiffi ii!! .~ 
..... 80 - . 

CL> ... 
m 3rn 3: 

2rn 

Im 

... ~ -.. I&. ..... .-.... ... -.... -£ - ... - -
'~ ' I ~ - 61 'U - ,\ "'T> - - ----:, ... • 

~. 
6 A ' h 

I. ~ A c. 
Jo. ,\ A "' A 60 E I \ ~· . ,\ 

A "' lo 4 ~ A A 
•'· ) ~ 

l 
• ~ 't\ ~/~ ~ l \\# "'~ ~ ~~' ¥..~~ ~ t. CL> 

J ' 40 I-

I/ Calculated Water Temp. / ' 
.... 
CL> ... 

20 m 
Top of Fuel Rack Measured Water Temp. 3: 

Orn ---- I 0 
3. 11 3 .· 21 3. 31 4. 10 4 20 4 30 5. 1 () 5 . 20 5 30 6. 9 

20 11 http://www.tepco.co.jp/en/press/corp-com/release/2012/1205638_1870.html 

... 
Water level highly unlikely to have dropped 

close to top of fuel rack 
f} ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Unit 2 SFP: Water Chemistry 

... 

Concentration 

Radio Half (Bq/cm3) 

Unit 2 Unit2 Unit2 Nuclide Life Skimmer Surae Tank SFP TIB 
4/16/2011 8/19/2011 211012011 312712011 

Cs-134 2 years 160,000 110,000 ND 3.1E6 

Cs-137 30 years 150,000 110,000 0.28 3.0E6 

1-131 8days 4,100 ND ND 1.3E7 

http://www.tepco.co.jp/en/press/corp-com/release/2012/1205638_1870.html 

4/16/2011 11/15/2011 4/2/2012 8/30/2012 

Chloride 
1100 1600 130 14 

(ppm) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/m120924 _ 05-j.pdf 

1-131 most likely to have originated from reactor, 
not spent fuel (all fuels >7 months after shutdown) 

ff TOKYO ELECTRIC POWER COMP1\NY 
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Unit 2 SFP: Water Chemistry (cont'd) 

1800 Cs Removal Reverse Osmosis Ion Exchange I .OOE 1 ·06 ..-.. • • CJ 
• 1600 CJ 

1500 I .OOE~·os --..-.. C'" 
E " 

m 
c. 1200 1.00E•04 

.._.. 
c. 

,, 
~ .._.. 

I" 
... ·-Q) 900 I .OOE 1 ·03 > ·-"'C ... ·- .. ,, . CJ :i... 

600 " - - - l.OOE+02 ca 0 - - - ..... - 0 .c • ·-
0 300 1.00E+OI 

"'C 
ca 

30 a: 5 1 
0 -- l.OOE 1·00 

11/2011 H23.12.1 1/2012 H24.2.1 3/2012 H24.4 1 5/2012 H24.6.1 7/2012 
tl If,} 

E c1- -·•--Cs-137 Cs-134 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/m121022 _ 05-j.pdf 

Water quality steadily improved 

... ff ~OKYO ELECTRIC PO"'.'VER COMP:\NY 
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Unit 2 SFP: Next Step 

N N Initial focus on 
defueling SFP 

~-------------------------------------~ 
• 

y 
_y ______________ ~l 

Existing R/B Upper Container Upper Upper 
Cover Container 

I t ' 

~' 
SFP Core Core SFP Core 

Defueling strategy to be determined after path 
for core debris retrieval becomes clearer 

... 
f} TOKYO ELECTRIC POWER COMP1\NY 
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Unit 3 Spent Fuel Pool: Water Injection 

ht1p:i.lwww.mod.go.jplgsdf.lcr1ipalsaigaihak~n.~ouhokutihoujisin1kakogazo111kako-jv·louhoku1mareh.123.3.30_2ijv·touhoku.html 

Japan Self Defense Force 

If 

' ,. 

1 

Tokyo Fire Department 

Various attempts to inject water ... 
ff ~OKYO ELECTRIC PO''.'VER COMP:\NY 

n1ec ion 
Volume ton 

30 
44 

Source 

Seawater 

Fresh 
Water 

Seawater 

Fresh 
Water 

w/ Boron 

Water 
Cannon 

Fire 
Truck 

FPC 
ire rue 

Concrete 
Pumper 

FPC 



Unit 3 SFP: Closed-Cycle Cooling 
Reactor building 

Waste procesc;ing building Outside 

r---------------------------
1 

Spent fuel pool 
J :···· .. ••••• .... 
J : De~a:IZ:.3- ~ ~ 
: ;· •• • • • "~ no.o. dence ·····~A 
I• • 
'; ···············" 
l ! Heat excha11e:e1 tmit . -
:r----------------------~ 
• 1 I 

MO-F004B r 1 1 
• I I .-e--.!1 I 
: 1 I 

;1 ........ ~1-1111~+-~~~~~ 

MO-F00411 

FPC heat exchanger 5e.:ond:ny 

MO-t-UUl . Feed 

/' I 
•---------..,.. 

I; I 
1 : l Pl-001A Prinlal'y ;y:;tem pump 
: :1 I"~ 
1:1 v IC;/ 
I : ', PT-001 A(B) I 
I 0 I 

1:1-----------------------~ 
l~--------------------------: ............... 0om A Sec.:-ud3t)· -,~:~tem temporary line 

Exit:-: 11:-il .: ·:idu;g •.1:::11e1 i.c:.c>.: ::..:-u lilie 

Line to be installed in funu-e 
http://www.tepco.co.jp/en/press/corp-com/release/2012/1205638_1870.html 

Stable closed-cycle cooling from 6/30/2011 
... 
~ f ~OKYO ELECTRIC PO''.'VER COMP:\NY 

19 



Unit 3 SFP: Reconstruction of Events 

- Full Water Level Measured Water Level 

7m 

6m 

~ ~~ 
~ l. -~ [/'\' 

~-. . I I~ I~ .. , .... ~ 

' ~ "" • 
Calculated Water Level "'J -, - Sm C1) 100 

> 
C1) 

...J 4m 
~ 

u 80 0 .... 
C1) .., 
cu 3m 
3: 

2m 

lm 

....._,, .. 
I \' c. 

~ 60 E 

I \ ~ C1) 

I-
Calculated Water Temp. - 40 .... v Measured C1) .., 

Water Temp. -
cu 

Top of Fuel Rack 
20 3: 

I ---- I Om 0 
3 11 3·21 3 .. ·31 4'10 4.:20 4/30 5.·10 5 .. 20 5 30 

2Q11 http://www.tepco.co.jp/en/press/corp-com/release/201211205638_1870.html 

Water level highly unlikely to have dropped 
close to top of fuel rack ... ~~~~~~~~~~~~~~~~~~~~~~ 

tl ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Unit 3 SFP: Water Chemistry 
Concentration 

Radio Half (Bq/cm3) 

Unit 3 Unit3 Unit3 Nuclide Life SFP SFP T/B 
5/8/2011 7/7/2011 8/19/2011 31212011 412212011 

Cs-134 2 years 140,000 94,000 74,000 ND 1,500,000 

Cs-136 13 days 1,600 ND ND ND 44,000 

Cs-137 30 years 150,000 110,000 87,000 ND 1,600,000 

1-131 8days 11,000 ND ND ND 660,000 
tltt ://www.te co.co. >/en/ ress/cor -com1re1ease/:.::u1 p P IP P p 211 ;.::u5638 1870.tltml 

5/8/2011 4/5/2012 6/23/2012 8/30/2012 

Chloride 
2400 1600 130 73 

{ppm) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/m120924 _ 05-j.pdf 

);;> 1-131 and Cs-136 most likely to have originated from reactor, not 
SFP (all fuels >10 months after shutdown) 

);;> Injection of boric acid to neutralize alkalinity from concrete rubble 
);;> Injection of hydrazine for anti-corrosion and microbe prevention ... 

f J ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Unit 3 SFP: Water Chemistry (cont'd) 
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12/2011 H24.1.1 2/2012 H24.3.1 4/2012 H24.5.1 6/2012 H247 I 8/2012 

I • Cl- ·----Cs-137 Cs-134 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/m121022 _ 05·j.pdf 

Water quality steadily improved 

... 
t f TOKYO ELECTRIC POWER COMP1\NY 
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Unit 3 SFP: Structural Integrity Assessment 

.. n1-... -- ··---1 .t ... 
,. o ... ·suw-------

$~'.) "GqO . ~· -~-~t~~g~ t:?~~~~~~ 
a- u~ ··- • J f,.?.f;.~1/: /~,('~~~~~~~ .trrc 

I I 
~ :::: __ : __ p_;_,_; __ [___ ·~ 

Structural Darliage· ,,. 
... Assessment t f ~OKYO ELECTRIC PO''.'VER COMP:\NY 

... - ·, l 

T 
' ('~~ ~ 

'yo" 
' ' ' 

-------- or~. ~~M ___ _ 

(Unit: m) 

Seismic Response Model 
Incorporating Damaged Condition 

http://www.tepco.co.jp/en/press/corp-com/release/11071307 -e.html 

Shear strain from design-basis earthquake 
confirmed to be within safety limit (7/13/2011} 
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Unit 3 SFP: Rubble Removal 
- .'l·*"' .• 

wrt .. 11111 
, 

...... ;. -~ -- ··-' ·-
• • • ; ~ • • t •. 

. . . . . . ... 
. : :. ::r .! _:. :.r :: -

··1~· 

· fill Fuel Racks 
c:::: Oct. 11 
Doct.12 '. ~: .. 

./. 
if 
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/,: 
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f 

...... ~·~: 
.. -;::~:,,.,., 

,,/,/ 

··:~"-;:;::> 
."<"'"' 

,-?/"" 
'/ 
·; 

./ 
.:::./ 

Fuel Handling Machin 

!)-' 
,1.-··· 

Remote Control Unit 

http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/m121022 _ 05-j.pd1 

... 
Information on rubble in SFP obtained by 

remote-controlled underwater camera (Oct. 2012) 
f} ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Unit 3 SFP: Next Step 

Refueling Floor (Dec. 2014) 

Fuel 
Handling 
Machine 
Overhead 

Crane 

http://www.tepco.co.jp/nu/fukushi ma-np/roadmap/images/d150129_ 10-j.pdf ~ 

Schematic of Defueling Structure 

Removing rubble from SFP in preparation for defueling j ... 
tf ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Unit 4 Spent Fuel Pool: Water Injection 
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:·;::: ..... - .. _ .................... --
--.:.· -:,::. -~ .. - .<O'c., Water Injection with Concrete Pumper (3/22/2011) 

7/31, Closed Cycle Cooling, fresh water 
http :11www .tepco.co.jp1Jnip.~essicorp-cbm1r~1eas~12012J12os63s~ 1 s10.htm~ 

Injection of seawater and fresh water from Mach 20 using 
water cannons, concrete pumpers, etc. until July 31, 2011 
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Unit 4 SFP: Water Level/Temp. Measurement 
-~. h 

http://photo.tepco.eo.jp/date/2011/201104-j/110415-01 j.html 

0 
0 
0 

1 
Thermocouples · lg __ 

Sampling Containe oncrete 
Pumper 

http://www.tepco.co. jp/en/press/corp-com/release/2012/1205638_1870.html 

Concrete pumper used to measure SFP water 
level/temperature and collect water samples ... .____~~~~~~~~~~~~~~~~~~~~~~~~~~----' 

tf ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Unit 4 SFP: Closed-Cycle Cooling 
Reactor bUlld1ug 

! 
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- Seco11d.·uy '>?Stem temporary line 

: Line robe imTalled w fttture http://www.tepco.co.jp/en/press/corp-com/release/2012/1205638_1870.html 

Stable closed-cycle cooling from 7/31/2011 ... 
f} TOKYO ELECTRIC POWER COMP1\NY 
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Unit 4 SFP: Reconstruction of Events 
Full Water Level Measured Water Level _, / 

7m 
{4 , As~u~ed ~ m ~rop: in l~vel, ] z -I 
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I 1f ~ / , Observation from ~ ~\ 
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3 ,./ 11 3 ,.· 2 1 3 .. · 3 1 4 ..... 1 0 4 ..... 2 0 4 .... 3 0 5 .. 1 0 5 _/ 2 0 5 ..... 30 

2011 www.tepco.eo.jp/en/presstcorp-com/release/2012/1205638_ 1870.html 

Lowest water level at top of fuel rack + 1.5 m 
at around April 20, 2011 ... '--------------------------~ 

f} TOKYO ELECTRIC POWER COMP1\NY 
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Unit 4 SFP: Reconstruction of Events (cont'd) 

Pre-SBO 

OS Pit 

Seal pressure drop ~ 
reactor well to SFP water flow 

~ ---------

OS Pit 

SBO ~ evaporation 
~ SFP level drop 

~ 

--------------------------------- ~ 

"-._,/ 

OS Pit 

SFP level recovers/equalizes 
with reactor well level 

,-''> --v 

DS Pit 

www .tepco.co.jp/en/press/corp-com/release/2012/1205638_1870.html 

Water from reactor well flowed into SFP during the event ... 
t} ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Unit 4 SFP: Water Chemistry 
Concentration 

Radio Half (Bq/cm3) 

Unit 4 Unit4 Unit4 Nuclide Life SFP SFP T/B 
4/12/2011 4/28/2011 5/7/2011 8/20/2011 31412011 312412011 

Cs-134 2 years 88 49 56 44 ND 31 

Cs-137 30 years 93 55 67 61 0.13 32 

1-131 8days 220 27 16 ND ND 360 

http://www.tepco.co.jp/en/press/corp-com/release/201211205638_1870.html 

4/12/2011 8/20/2011 11/29/2011 9/16/2012 

Chloride 
6000 1944 197 24 

(ppm) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/m 120924 _ 05-j.pdf 

~ 1-131 most likely to have originated from other 
reactors, not SFP (all fuels >4 months after shutdown) 

~Injection of hydrazine for anti-corrosion and microbe 
prevention 

31 



Unit 4 SFP: Water Chemistry (cont'd) 
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er: 

http://www.tepco.co.jp/nu/f u kushima-np/roadmap/images/m121022_ 05-j.pdf 

Water quality steadily improved 

... 
t J ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Unit 4 SFP: Structural Integrity Assessment 
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Seismic Response Model 
Incorporating Damaged Condition 

http://www.tepco.co.jp/en/press/corp-com/release/11052801-e.html 

Shear strain from design-basis earthquake 
confirmed to be within safety limit (5/28/2011} 
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Unit 4 SFP: Structural Integrity Assessment (cont'd) 
R/B 1st Floor 

R/B 2nd Floor 

,::---...,;__:,, 
--.... '/':--. ./ I. . '•~ 

/\.,~/ 
Optical Measurement / · .. -~ .. 
Confirmed No Tilting ...._ __ ......,.. 

-
, \\ ~ R/B 4th Floor 

·~~:1 \ . ~ . 

~\~. ' - . 

No Cracks found in SFP Outer Walls 
Schmidt Hammer Testing 

Confirmed Concrete Strength 
http://www.tepco.co.jp/nu/fukushima-np/images/handouts _ 120525 _ 07-j.pdf 

Quarterly structural integrity inspection found ... 
fl ~OKYO 

no issues (since 5/25/2012) 
34 



Unit 4 SFP: Structural Integrity Reinforcement 

Spent Fuel 
Pool 

http://www.tepco.co.jp/nu/fukushima-np/images/handouts _ 120516 _ 07-j.pdf 

Additional seismic margin by 20°/o (7/30/2011) ... 
ff TOKYO ELECTRIC POWER COMP1\NY 
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Unit 4 SFP: Progress To Date 

Pre-work Condition 
(9/22/2011) 

Completion of Defueling 
Structure (7/20/2013) 

·· 1 

.. ~~-----'­
Drywell Head Removal 

(8/10/2012) 

Beginning of Defueling 
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Construction (1 /14/2013) 
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/1533 

http://www.tepco.co.jp/en/decommision/index-e.html 

_I Successful removal of all fuels from SFP (12/22/2014) I 
tf ~OKYO ELECTRIC PO''.'VER COMP:\NY 
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Unit 4 SFP: Inspection of Spent Fuels 
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Inspection of five spent fuels from Unit 4 SFP showed 
no abnormalities (Nov. 2014) 
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Common Pool 
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http://www.tepco.co.jp/en/press/corp-com/release/2012/1205638_1870.html 
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Dry Cask Storage Facility 

Inspection results of all 9 dry 
casks showed no abnormalities 

(5/30/2013) No Damage of Fuel 
Bundles or Basket 

http ://www.meti.qo.jp/earthquake/nuclear/pdf /130530/130530 03qq .pdf 
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New Regulatory Requirements 
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http://www.nsr.go.jp/eng lish/e _news/data/13/0912.pdf 

Japan Nuclear Regulation Authority enacted new regulatory 
T;roKv.._.___ ______ re_u_ir_e_m_e_n_ts_e_ff_e_c_ti_v_e_J_u_l_2_0_1_3 _____ ____. 
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Safety Enhancements at Kashiwazaki Kariwa NPS 
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Fixed and flexible alternate injection systems 
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-f J TOKYO ELECTRIC POWER COMP1\NY 
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Safety Enhancements at Kashiwazaki Kariwa NPS (cont'd) 
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TEPCO's Post-Accident Activities in the U.S . 

•lt!!,1:-.l.:l'li:.4~~ 

INM ~, 1Q• Westsngttouse 
·-· ~ 

~MPR AREVA 

Global 
Organizations 

(~\IAEA.org 
~ ... ~~~A'"°1 

~ 

l \ NEA 
'W 

JOI l\S l IOPKINS 
l : 'I l \'1-1~ 'Ii I \' 

TH< fLtlCH<R 
SCHOOL 

fVJ1S vi.tvfRSlTT 

.---- Gov't Agencies -----
. , . 

. '!r2·~'. (U.S.NRC 
' . "~-•-1..- -

.... ..,., ....... ""'-~..,,.,__ 
:M: l 1 'I l) ~ I' A Ill MI '\J 1 · ., \ f A. l I w· 

r ,·-, - r ,,, • r.1 I\, t r ••• ,. v; tJ\f\ • t J\•' ~' ,,,. .. '"'t . 

' ~ . . . . ' . : . . . : ' ' ' . , ' . . . 

NYUfsrtRN Bll()()l\.lNC;s 
( .SIS . · .. · ·· -. .. 

- .,., "' I . I 

Committed to sharing lessons learned; making nuclear 
power plants safer; carrying out decommissioning safely 

~ Hosting Weekly Update Teleconferences 
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From: 
Sent: 
To: 
Subject: 

Importance: 

Chuck, 

Tateiwa, Kenji 
25 Apr 2015 12:04:09 -0400 

Norton, Charles 

[NRC-TEPCO Lunch] How about Thu, May 7th 

Normal 

I was asked by Willam Reckley to give a presentation on Fukushima to NRC staff member in the morning of Thu. 
May 7th. 

You had kindly proposed to me a casual lunch bet\veen us and your colleagues prior to my departure to Japan and 
your departure to Duane Arnold this summer. 

Would lunch on May 7th work for you? 
If not, we can find a different date. 

Hope you are enjoying the weekend. 

All the best. 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW, Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 (cxt.)116 
mobile: I (b)(6) I 
-----Original Message----­
From: Reckley, William 
To:Tateiwa, Kenji 
Sent: Thursday, April 23, 2015 4:08 PM 
Subject: RE: Possible presentation to NRC staff 

Thank you so much .. we will begin making the arrangements for the morning of May 7th .. If anything 
changes for you, please don't hesitate to just let us know, we are pretty flexible in terms of rescheduling if 
needed. 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Wednesday, April 22, 2015 8:34 PM 
To: Reckley, William 
Subject: Re: Possible presentation to NRC staff 

William, 

I will then pencil in Thu, May 7th in the morning for the presentation. 
No problem video-taping the presentation. 
(I will make sure that I get a hair cut prior to the event.) 

/\II the best, 
Ke~ji 



-----Original Message----­
From: Reckley. William 
To: Tateiwa. Kenji 
Sent: Wednesday, April 22, 2015 10:38 AM 
Subject: RE: Possible presentation to NRC staff 

Thank you Kenji .. it looks like the morning of Thursday, May 7th might work for us. Would you mind if 
we taped the session for those staff that will not be in the office that day ? 

From: Tateiwa, Kenji (mailto:tateiwa.kenji@tepco.co.jpJ 
Sent: Tuesday, April 21, 2015 5:52 PM 
To: Reckley, William 
Subject: Re: Possible presentation to NRC staff 

William. 

It was my pleasure seeing you at the NRC headquaners on April JO as well. 
Thank you very much for your kind words and for your invilalion to speak to your colleagues. 

I am certainly open to and would be delighted to visiting your offices for another presentation prior to my 
departure co Japan. 
My current availability for the month of May is as follows: 

Tue, May 5 
Wed, May 6 
Thu. May 7 
Fri, May 8 

Any time of the day would work. but preferably in the morning. 
(If the above dates do not work, I will probably be available the first two weeks in June.) 

As for content of my presentation, please find attached for your information. slide decks for the one that I 
recently gave at Peach Hottom on April 13. 
Please let me know if this kind of presentation would meet your colleagues' needs or if there arc other topics that 
you would like me to cover. 

Typically, I talk for about an hour and do Q&A for 30 minutes, but I can make it shorter or longer depending on 
your needs and availability of time. 

Let me know what works for you and I will prepare accordingly. 

All the best, 
Kenji 

Kenji Tateiwa 
Manager. Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street. NW, Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 ext.}116 
mobile: (b)(6) 



-----Original Message----­
From: Reckley, William 
To: tateiwa.kenji@tepco.co.jp 
Sent: Tuesday, April 21, 2015 3:55 PM 
Subject: Possible presentation to NRC staff 

Kenji, 

It was my pleasure to run into you again on April 10th as you were setting up for a presentation to 
the Advisory Committee on Reactor Safeguards. You mentioned that you are planning to return to 
Japan later this Spring but that you might be open to providing a presentation to the NRC staff 
during your remaining time here. We have certainly appreciated and benefited from your other 
presentations and would very much like to try to arrange a presentation for some newer NRG staff 
and others that missed your earlier discussions. I can imagine that you are quite busy arranging for 
the transition and answering other requests but I was wondering if you might have some time in May 
to visit our offices and give a presentation. If you are able to support. do you have one or more 
times when this would work best for you? Thank you again for all your previous support. you will 
certainly be missed. 

William D. Reckley 
Japan Lessons Learned Project Division 
william. reckley@nrc.gov 
(301) 415-7490 



From: 
Sent: 
To: 
Subject: 
Importance: 

Chuck, 

Tateiwa, Kenji 
6 May 2015 11:30:09 -0400 
Norton, Charles 
[NRC-TEPCO Lunch] Thu, May 7th 

Normal 

Thank you for your voice message and email. 
Sorry I missed your call as I was in a meeting. 

Lunch tomorrow on Thu, May 7th after my presentation sounds good. 
I look forward to seeing you, Don. and other colleagues of yours. 

All the hcst, 
Kcnji 

-----Original Message----­
From:Norton. Charles 
To:'Tateiwa. Kenji' 
Sent: Wednesday. May 06, 2015 10:44 AM 
Subject: RE: [NRC-TEPCO Lunch] How about Thu, May 7th 

After the meeting on Thursday we would like to take you to lunch and visit. 

Chuck 

From: Tateiwa. Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Saturday, April 25, 2015 12:04 PM 
To: Norton, Charles 
Subject: [NRC-TEPCO Lunch] How about Thu, May 7th 

Chuck, 

I was asked by Willam Reckley to give a presentation on Fukushima to NRC staff member in the morning of Thu, 
May 7th. 

You had kindly proposed co me a casual lunch between us and your colleagues prior to my departure to Japan and 
your departure to Duane Arnold chis summer. 

Would lunch on May 7th work for you'! 
Ifnot, we can find a different date. 

Hope you are enjoying the weekend. 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW, Suite 910 



Washington. DC 20037 
tel: +1-202-457-0790 (ext.)116 
mobile: I (bJ(6J I 
-----Original Message----­
From: Reckley. William 
To: Tateiwa, Kenji 
Sent: Thursday, April 23, 2015 4:08 PM 
Subject: RE: Possible presentation to NRC staff 

Thank you so much .. we will begin making the arrangements for the morning of May 7th .. If anything 
changes for you, please don't hesitate to just let us know, we are pretty flexible in terms of rescheduling 
if needed. 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Wednesday, April 22, 2015 8:34 PM 
To: Reckley, William 
Subject: Re: Possible presentation to NRC staff 

William. 

I will then pencil in Thu, May 7th in the morning for the presentation. 
No problem video-taping the presentation. 
(I will make sure that I get a hair cut prior to the event.) 

All the best, 
Kenji 

-----Original Message----­
From: Reckley. William 
To: Tateiwa. Kenji 
Sent: Wednesday, April 22, 2015 10:38 AM 
Subject: RE: Possible presentation to NRC staff 

Thank you Kenji .. it looks like the morning of Thursday, May 7th might work for us. Would you mind 
if we taped the session for those staff that will not be in the office that day? 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jpJ 
Sent: Tuesday, April 21, 2015 5:52 PM 
To: Reckley, William 
Subject: Re: Possible presentation to NRC staff 

William, 

ll was my pleasure seeing you al lhc NRC headquarters on April I 0 as well. 
Thank you very much for your kind words and for your invitation to speak to your colleagues. 

I am certainly open to and would be delighted to visiting your offices for another presentation prior to my 
departure to Japan. 
My cun-ent availability for the month of May is as follows: 

Tue, May 5 
Wed. May 6 
Thu, May 7 



Fri, May 8 

Any time of the day would work, but preferably in the morning. 
(If the above dates do not work, I will probably be available the first two weeks in June.) 

As for content of my presentation. please find attached for your information, slide decks for the one that I 
recently gave at Peach Bottom on April 13. 
Please let me know if this kind of presentation would meet your colleagues' needs or if there arc other topics 
that you would like me to cover. 

Typically. I talk for about an hour and do Q&J\ for 30 minutes, but I can make it shorter or longer depending 
on your needs and availability of time. 

Let me know what works for you and I will prepare accordingly. 

All the best. 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW, Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 ext.)116 
mobile: (bJ(6J 

----- Original Message ----­
From: Reckley. William 
To: tateiwa.kenji@tepco.co.jp 
Sent: Tuesday, April 21, 2015 3:55 PM 
Subject: Possible presentation to NRC staff 

Kenji, 

It was my pleasure to run into you again on April 1 o•h as you were setting up for a presentation to 
the Advisory Committee on Reactor Safeguards. You mentioned that you are planning to return 
to Japan later this Spring but that you might be open to providing a presentation to the NRC staff 
during your remaining time here. We have certainly appreciated and benefited from your other 
presentations and would very much like to try to arrange a presentation for some newer NRC staff 
and others that missed your earlier discussions. I can imagine that you are quite busy arranging 
for the transition and answering other requests but I was wondering if you might have some time 
in May to visit our offices and give a presentation. If you are able to support, do you have one or 
more times when this would work best for you? Thank you again for all your previous support, 
you will certainly be missed. 

William D. Reckley 
Japan Lessons Learned Project Division 
william.reckley@nrc.gov 
(301) 415-7490 



From: 
Sent: 
To: 
Subject: 
Importance: 

Tateiwa, Kenji 
23 Apr 2015 22:42:32 -0400 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, April 24, 2015 at 3pm EDT 
Normal 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, April 24, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, May 8 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. Unit 1 Drywell Internal Investigation by Transforming Robots (4/10-19/2015) 
http://www. tepco. co. j p/ e nip ress/ corp-com/release/2015/ 12 4 9 7 80 6844. htm I 

(April 10 Results) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150413 01-e.pdf 

(video clip for April 10) 
http://photo.tepco.eo.jp/en/date/2015/201504-e/150413-01 e.html 

(April 15 Results) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts_ 150416_01-e.pdf 

(video clip for April 15) 
http :/Ip h oto. tepco. co. j p/ en/ da te/2015/201504-e/ 1504 16-01 e. htm I 

(April 16 Results) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150417 01-e.pdf 

(video clip for April 16) 
http :/Ip h oto. tepco. co. j p/ en/ date/2015/201504-e/ 150417-01 e. htm I 

(April 18-19 Results) 
http://www. tepee. co. j p/ en/n u/f u kush i ma-n p/hand outs/2015/i mages/ha n douts 150420 01-e. pdf 

(video clip for April 18-19) 
http://photo.tepco.eo.jp/en/date/2015/201504-e/150420-01 e.html 

2. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(4/13/2015) 
(only in Japanese) 

2-1. Water Contamination Monitoring and Effectiveness of Groundwater Bypass System 
http:l/www.tepco.eo.jp/nu/fukushima-np/roadmap/images/l 150413 04-L pdf 

2-2. Preparation for Dismantling Unit 1 Reactor Building Cover 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 05-j. pdf 

2-3. Outdoor Cable Fire 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 11-L pdf 



2-4. Status Report on Identification of Risk Factors Related to Off-site 
Radiological Impact 

http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 _ 12 -j. pdf 

2-5. New Framework and Organization Related to Disclosure of All Radiological Data 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/1150413 13-Lpdf 

2-6. NDF's Draft 2015 Technical Strategy Plan in Preparation for Revising the Mid-to-Long 
Term Decommissioning Roadmap 

http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 15-j. pdf 

2-7. Draft Straw Man for the Revised Mid-to-Long Term Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 _ 18-j. pdf 

2-8. Status Report on Various Issues (155 pages, 13.3 MB) 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/l 150413 19-L pdf 

3. NRA Special Facilities Monitoring and Evaluation Committee (4/22/2015) 
(only in Japanese) 

3-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http :/lwww.nsr.go.jp/data/000104663.pdf 

3-2. Water Collected on Lid of High-Intensity Container Inside a Box Culvert 
http:/lwww.nsr.qo.jp/data/000104664.pdf 

3-3. Groundwater Inflow Mitigation Measures and Water Level Management 
http://www.nsr.qo.jp/data/000104677 .pdf 

3-4. Reduction of Radioactivity in Drainage Channels 
http :/lwww.nsr.go.jp/data/000104668.pdf 

4. Inadvertent Stop of Drainage Pumps at K Drainage Channel--Now Restored (4/21, 
23/2015) 
http :/lwww. tepco. co. j p/ en/press/ corp-com/release/2015/ 12 4 9920 6844. htm I 
(Detailed Info) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150421 01-e .pdf 

5. IAEA Delegation Visit to Fukushima Daiichi (4/19/2015) 
http://photo.tepco.eo.jp/en/date/2015/201504-e/150421-01 e.html 

• If you cannot display Japanese characters, please install the following font packs: 
http:/lwww.adobe.com/support/downloads/detail.jsp ?ftp I 0=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to 
the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 



Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 {ext.)116 
mobile: I (b)(6) I 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa, Kenji 
Sent: Wednesday, April 08, 2015 8:25 PM 
Subject: [TEPCO Weekly Fukushima Update Call] THU, April 9, 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
THU, April 9. 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri. April 24 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. Unit 3 Shield Plug in Front of Containment Vessel Equipment Hatch: Assumed Cause 
of Movement (3/30/2015) 

Shield plug could have moved due to pressure differential between containment vessel and 
reactor building when RIB hydrogen explosion occurred. 
(only in Japanese} 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150330 04-j .pdf 

2. Unit 3 Spent Fuel Pool Gate Condition (4/6/2015) 
Visual inspection found no significant impact to one of the two layers of gates (G 1) maintaining 

water-tightness of pool. 
(only in Japanese) 
http:l/www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150406 04-j .pdf 

3. Crawler Robot to Investigate Inside Unit 1 Drywell (4/6/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150406 01-e .pdf 

4-1. Nuclear Safety Reform Plan: Quarterly Progress Report (3/30/2015) 
http://www.tepco.co.jp/en/press/corp-com/release/2015/1249285 6844 .html 

4-2. Full Report 
(only in Japanese) 
http:/ lwww. te pea. co. j p/ cc/ press/be tu 15 j/i mages/ 150330j 01 02. pdf 

4-3. TEPCO's Nuclear Reform Monitoring Committee 
http://www.nrmc.jp/en/report/detail/1249278 5233.html 

4-4. "Reviewing the Two Years of Nuclear Safety Reform" 



http://www. nrmc. j p/en/report/d etai I/ icsFi les/ afieldfil e/2015/04/02/E-5. pdf 

5-1. "Trace Amounts of Fukushima Radioactivity Detected Along Shoreline of British 
Columbian (4/6/2015) 
Press release by the Woods Hole Oceanographic Institution. 
http://www. whoi .edu/news-release/fukushima-ucluelet 

5-2. TEPCO's Sea Water Sampling Data 
http :llwww. te pco. co .jp/ e n/n u/fu ku shim a-n p/f 1 /smp/index-e. htm I 

5-3. TEPCO's Seawater Monitoring Plan (4/1/2015) 
{only in Japanese} 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150401 06-j .pdf 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa. Kenji 
Sent: Thursday, March 26, 2015 8:53 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri. March 27, 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, March 27. 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on THU. April 9 at 3 pm EDT.} 

[call-in information] {Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. Unit 1 Muon Tomography Preliminary Results (3/19/2015) 
http://www. te pco. co. j p/en/ n u/fu kush i ma-n p/ha ndouts/2015/i mages/ha nd outs 150 319 01-
e. pdf 

2. Contaminated Water Committee (3/17/2015) 
(only in Japanese) 

2-1. Studies Related to Frozen Soil Wall 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 150317 07 -j .pdf 

2-2. Studies Related to High-Performance ALPS 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c150317 08-j .pdf 

3. NRA Special Facilities Monitoring and Evaluation Committee (3/25/2015) 
(only in Japanese) 

3-1. "K" Drainage Line Investigation and Actions 
http://www. tepco. co. j pin u/fu kush i ma-n p/ha nd outs/2015/i ma ges/ha n douts 150325 04-L pdf 

3-2. Closure of Seawater Piping Trenches of Units 2, 3, 4 



http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150325 08-j.pdf 

4. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(3/26/2015) 
(only in Japanese) 
4-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 04-j .pdf 

4-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 _ 05-j .pdf 
(English translation as of 2/26/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150226 01-e .pdf 

4-3. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 07-j .pdf 

4-4. Environmental Radiation Issues (large file size: 56 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 08-j .pdf 

4-5. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 10-j .pdf 

4-6. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 11-j .pdf 

4-7. Radioactive Waste Processing (Radionuclide Analyses of Samples Taken from 
Units 1-3 RIB) 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 12-j .pdf 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa. Kenji 
Sent: Thursday, March 12, 2015 8:50 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, March 13, 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, March 13, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, March 27 at 3 pm EDT.} 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (3/2/2015) 
(only in Japanese) 

1-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 



http://www. tepco. co. j p/n u/f u k us hi ma-n p/ha n do uts/2015/i mages/handouts 150304 05-
j. pdf 

1-2. Measures to Reduce Radioactivity in "K" Drainage Line 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150304 06-

j.pdf 

1-3. Investigation on Temporary Increase in Radioactivity in Downstream of "Band 
C" Drainage Line 

http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts_ 150304_ 07 -
Lpdf 

1-4. Water Level Management after Operation of Frozen-Soil Wall 
http://www. tepco. co. j p/n u/f u ku s hi ma-n p/ha n do uts/2015/i mages/handouts 150304 08-

L pdf 

2. Rain Water Level Drop in Outer Weir of H4 Area Tank (3/12/2015) 
(only in Japanese) 
http://www. tepco .co. j pin u/fu kush ima-n p/handouts/2015/ima ges/h an do uts 150312 04-L pdf 

3. New Disclosure Policy and Independent Audit in Light of Recent Drainage Water 
Issue (3/6/2015) 
http://www.tepco.co. j p/ en/press/ corp-com/ release/2015/ 12 48564 6844. html 

4. TEPCO President's Remarks on 4th Anniversary of Great East Japan Earthquake 
(3/11/2015) 
http://www.tepco.co. j p/ en/press/ corp-com/ release/2015/ 12 48663 6844. html 

5. "Nuclear Energy in Japan Since Fukushima" (2/17/2015) 
TEPCO's presentation at the Platts Nuclear Energy Conference. 

http://www.platts.com/I M. Platts. Content/ProductsServices/ConferenceandEvents/2015/pc5 
09/presentations/Kenji_ Tateiwa.pdf 

6. "Estimated Amount of Radioactive Materials Released into the Air by the 
Fukushima Daiichi NPS Accident" (3/1012015) 

TEPCO's presentation at the US NRC Regulatory Information Conference {RIC.) 
https :/Irie. n re-gateway. gov /d oes/abstraets/tate iwa k-t5-hv-r1 . pdf 

All the best. 
Kenji 

-----Original Message----­
From:Tateiwa, Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, February 26, 2015 10:50 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 27, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 27, 2015 at 3 pm Eastern Standard Time 
(No Call Next Week. Next call will be on Fri. March 13 at 3 pm EDT.) 



[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water 
Issues (2/23/2015) 
(only in Japanese) 

1-1. Water Contamination Monitoring and Effectiveness of Groundwater Bypass 
System 

http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/1150223 04-L pdf 

1-2. Dismantling Plan for Unit 1 Reactor Building Cover 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/1150223 05-L pdf 

1-3. Occupational Safety Corrective Actions 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150223 06-j. pdf 

1-4. Contaminated Water Issues 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150223 12-j. pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues 
Team (2/26/2015) 
(only in Japanese) 
2-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 _ 04-j. pdf 

2-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 05-L pdf 

(English translation as of 1/29/2015) 
http://www.tepco.co. jp/en/nu/fukushima-np/roadmap/images/d 150129 01-e .pdf 

2-3. Re-insertion of Thermocouple into Unit 2 RPV Bottom via SLC Line 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/d 150226 06-L pdf 

2-4. Contaminated Water Treatment 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/d 150226 07 -j. pdf 

2-5. Environmental Radiation Issues 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 08-j. pdf 

2-6. Spent Fuel Pool Issues 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 10-j. pdf 

2-7. Preparation for Fuel Debris Removal (3D Laser Scanning, Muon Tomography) 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 11-j. pdf 

2-8. D&D-Related R&D Progress and Future Plans 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 _ 13-j. pdf 

2-9. Selection of Technologies to Undergo Tritium-Separation Demonstration 
Testing 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 14-L pdf 

2-10. Establishment of Global Decommissioning Joint Research Center 



http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 15-j. pdf 

3. Temporary Increase in Radioactivity in Downstream of "Band C" Drainage 
Line (2/24/2015) 
http://www. tepee. co. j p/ e n/p ress/corp-com/release/2015/ 124832 7 6844. htm I 

4. Unit 2 Reactor Building Truck Bay Door Roof Likely Source of Radioactivity in 
"K" Drainage Line (2/24/2015) 
www .tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts _ 150224 _ 01-e .pdf 

5. Briefing to Fishermen's Association in Fukushima Prefecture Regarding 
Contaminated Water Issues (2/25/2015) 
(only in Japanese) 
http://www. tepco. co. j pin ulf u ku shi ma-n p/ha nd outsl20151i mageslha n douts 150225 05-
L pdf 

6. Unit 1 Reactor Building 4th Floor Inspection by Technical Committee of Niigata 
Prefecture (2/21/2015) 
(only in Japanese) 
http://www. tepco. co. j pin ulfu ku shi ma-n p/ha nd outsl20151i mageslha n douts 150221 06-
L pdf 

7. Third IAEA Review of Fukushima Daiichi Decommissioning Roadmap (2/17/2015) 
https:/lwww.iaea.orqlnewscenter/pressreleases/iaea-team-completed-third-review­
japans-plans-decommission-fukushima 
(photos) 
http://www.tepco.co.jp/en/nu/fukushima-

n p/ha ndo uts/2015/i mages/handouts 150217 03-e. pdf 

All the best, 
Kenji 

----- Original Message ----­
From:Tateiwa. Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, February 12, 2015 10:37 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 13, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 13, 2015 at 3 pm Eastern Standard Time 
{No Call Next Week. Next call will be on Fri, Feb. 27 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (2/9/2015) 
{only in Japanese) 

1-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 



http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi/data/0031 02.pdf 

1-2. Water Level Management after Operation of Frozen-Soil Wall (summary) 
http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi/data/0031 03.pdf 

1-3. Water Level Management after Operation of Frozen-Soil Wall (reference 
information) 

http://www. nsr. go. j pico m mittee/yu ush i kis ya/tokute i ka n s hi/d ata/0031 08. pdf 

2. Installation of Muon Detectors for Fuel Debris Detection at Unit 1 (2/9/2015) 
http://www.tepco.eo.jp/en/press/corp-com/release/2015/1248057 6844.html 

(photos) 
http://www.tepco.co. jp/en/nu/fukushima-

n p/ha n douts/2015/i mag es/hand outs 150209 01-e. pdf 

3. "The Great Race: The Global Quest for the Car of the Future" 
http://amzn.com/BOOLD 1 OPOQ 
This book features TEPCO's current Chief Nuclear Officer, Takafumi Anegawa, as a 
visionary who jump started Japan's electric vehicle industry. 

All the best. 
Kenji 



From: 
Sent: 
To: 
Subject: 
Importance: 

Tateiwa, Kenji 
5 Feb 2015 21:24:13 -0500 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, Feb. 6, 2015 at 3pm EST 

Normal 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 6, 2015 at 3 pm Eastern Standard Time 
(Next call will be on Fri. Feb. 13 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(1/30/2015) 
(only in Japanese) 
1-1. Water Contamination Monitoring and Effectiveness of Groundwater Bypass System 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1150130 03-j. pdf 

1-2. Wind Velocity Simulation Inside Unit 1 Reactor Building Cover 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1150130 04-L pdf 

1-3. Response to Various Issues 
http:/lwww.tepee.co .jp/nu/fukushima-np/roadmap/images/1150130 07 -L pdf 
(page 6/116) ALPS Status 
(page 10/116) Various Water Treatment Systems 
(page 19/116) Filling Up Seawater Piping Trenches 
(page 38/116) Subdrain System 
(page 41/116) Frozen Soil Wall 
(page 85/116) Radioactivity in Units 1-3 Discharge Canal 

2. Causes of Significant Occupational Safety Issues at 1 F/2F/KK and 
Countermeasures (2/3/2015) 
(only in Japanese) 
http://www.tepco.eo.jp/cc/press/betu15 j/images/150202j0301.pdf 

3. Nuclear Safety Reform Plan 2014 Q3 Progress Report (2/3/2015) 
http://www. tepco. co. j p/ e n/p ress/corp-com/release/2015/ 124 7946 6844. htm I 

4. IAEA OSART Preparatory Meeting at Kashiwazaki Kariwa (2/2-5/2015) 
(only in Japanese) 
http://www. tepco. co .jp/kk-n p/d ata/p u bl i cation/ pdf 12014/2 70205. pdf 

5. Removal of Highly Contaminated Water Inside Seawater Piping Trenches (1/28/2015) 
(video clip) 
http://www.tepco.co.jp/en/news/library/archive-e .html?video uuid=iwz87j2v&catid=69631 

6. TEPCO Official English YouTube 



https://www. you tube .com/user/OfficialTEPCOen 

• If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail. jsp?ftpl 0=4881 

(Feel free to fo1Ward this email to your colleagues or have them contact me to be added to 
the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington. DC 20037 
tel: +1-202-457-0790 ext.)116 
mobile: (b)(6) 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa. Kenji 
Sent: Thursday, January 29, 2015 8:53 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Jan. 30, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Jan. 30, 2015 at 3 pm Eastern Standard Time 
(Next call will be on Fri, Feb. 6 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
( 1 /29/2015) 
(only in Japanese) 

1-1. Plant Status 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150129 04-Lpdf 

1-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150129 05-j.pdf 
(English translation as of 12/25/2014) 
http://www. tepco. co. j p/e n/n u/f u ku shi ma-n p/ road map/images/d 141225 01-e. pdf 

1-3. Retrieval of Thermocouple Installed in Unit 2 RPV Bottom via SLC Line 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/d 150129 06-j.pdf 

1-4. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 _ 07 -j.pdf 



1-5. Environmental Radiation Issues 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150129 08-j.pdf 

1-6. Work Condition Improvement 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 09-j. pdf 

1-7. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129_10-j.pdf 

1-8. Preparation for Fuel Debris Removal 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/d 150129 11-Lpdf 

1-9. Radioactive Waste Disposal 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/d 150129 12-Lpdf 

1-10. Status Update of Study on Alternate Core Debris Retrieval Methods (METI) 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150129 14-Lpdf 

1-11. Strategic Plan and Risk Mitigation (Nuclear Damage Compensation and 
Decommissioning Facilitation Corporation) 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150129 15-Lpdf 

2. Updated Schedule on Completion of Contaminated Water Treatment (1/23/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150123 02-e.pdf 

3. Occupational Safety Corrective Actions (1/26/2015) 
http://www.tepco.eo.jp/en/nu/fukushima-np/handouts/2015/images/handouts_ 150126_01-e.pdf 

4. National Academy of Sciences Fukushima Lessons Learned Committee Phase 2 #3 
( 1 /29/2015) 
http://www8.nationalacademies.org/cp/meetinqview.aspx?Meetinqld= 7732 
Attached is a compact version of TEPCO's presentation. 
Let me know if you would like to receive the original sized file. 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa, Kenji (mobile) 
To:Tateiwa, Kenji 
Sent: Thursday, January 22, 2015 10:09 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Jan. 23, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Jan. 23, 2015 at 3 pm Eastern Standard Time 
(Next call will be on Fri. Jan. 30 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 



call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. Briefing Materials for Fishermen's Association of lwaki City (1/16/2015) 
(only in Japanese) 

1-1. Addition of Sr-Removal Capability to KURION and SARRY Systems 
http://www. tepco. co. j p/n u/fu kush i ma-n p/hand ou ts/2015/i mages/ha n douts 150119 03-L pdf 
1-2. Illustration of Contaminated Water Removal Process from Underground Piping 

Trenches 
http://www. tepco. co. j p/n u/f u kush i ma-n p/hand outs/2015/i mages/ha n douts 150116 1 0-L pdf 

1-3. Treated Water Discharge Criteria for Subdrain and Groundwater Drain Systems 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150116 07-j.pdf 

2. Contract Worker Dies After Falling Into Rainwater Receiving Tank at Fukushima 
Daiichi (1/19/2015) 

http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts_ 150119_01-
e.pdf 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa, Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, January 15, 2015 8:41 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Jan. 16, 2015 at 3pm EST 

Nuclear Sector Colleagues. 

Happy New Year! 
Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Jan. 16, 2015 at 3 pm Eastern Standard Time 
(Next call will be on Fri. Jan. 23 at 3 pm EST.) 

[call-in information] {Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(12/25/2014) 
(only in Japanese) 

1-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225 _ 04-j .pdf 

1-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225 04-j .pdf 



(English translation as of 11/27/2014) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 141127 O 1-e. pdf 

1-3. Shortening the Length of Circulating Water Cooling System Loop 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225 _ 06-j .pdf 

1-4. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225 07-j .pdf 

1-5. Environmental Radiation Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225 08-j .pdf 

1-6. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225_10-j .pdf 

1-7. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225 11-j .pdf 

1-8. Radioactive Waste Disposal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225 12-j .pdf 

2. NRA Special Facilities Monitoring and Evaluation Committee (12/26/2014) 
(only in Japanese) 

2-1. Status of Filling Up Underground Seawater Piping Trenches 
http://www. n sr. go. j p/ comm ittee/yu ush ikisya/tokutei ka n sh i/d ata/00 30 01 . pdf 

2-2. Measures to Achieve Incremental Effective Dose Limit at Site Boundary 
http://www. n sr. go. j p/ comm ittee/yu ush ikisya/tokutei ka n sh i/d ata/00 30 03. pdf 

2-3. Completion of Fuel Transfer from Unit 4 Spent Fuel Pool 
http://www. n s r. go. j p/ comm ittee/yu ush ikisya/tokutei ka n sh i/d ata/00 30 05. pdf 

2-4. Leakage of ALPS-Treated Water from J6 Tank Farm 
http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi/data/0030 06 .pdf 

3. IAEA to Review Fukushima Daiichi Decommissioning and Kashiwazaki Kariwa 
Operational Safety (1/7/2015) 
http://www.tepco.eo.jp/en/press/corp-com/release/2015/1247076 6844.html 

4. Figures and Video Clips Describing Various Water Management Measures 
http://www.tepco.co.jp/en/decommision/planaction/waterprocessing-e .html 

5. Overview of Fukushima Daiichi Accident and Lessons Learned (33 MB) 
http://www.tepee.co .jp/en/decommision/accidenUimages/outline01. pdf 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa, Kenji 
Sent: Monday, December 22, 2014 7:59 PM 
Subject: [TEPCO Weekly Fukushima Update Call] TUE, Dec. 23 at 3pm EST 



Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
TUE, Dec. 23, 2014 at 3 pm Eastern Standard Time 
(No call next two weeks. Next call will be on Fri, Jan. 16, 2015 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(12/19/2014) 
(only in Japanese) 

1-1. Removal of Cs and Sr from Seawater, etc. 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141219 03-j .pdf 

1-2. Unit 1 Reactor Building Refueling Floor Inspection Results 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1141219 05-j .pdf 

1-3. Applicability of Plastic Scintillation Fiber (PSF) to Detect Minor Leakage from 
Tanks 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141219 07-j .pdf 

1-4. Leakage of ALPS-Treated Water 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1141219 08-j .pdf 

1-5. Response to Various Issues 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1141219 09-j .pdf 

2. Completion of Fuel Transfer from Unit 4 Spent Fuel Pool (12/22/2014) 
http:/lwww.tepco.co.jp/en/decommision/index-e .html 

2-1. Video Clip Summarizing Path to Success (6 minutes) 
http://www.tepco.co.jp/en/news/library/archive-e .html?video uuid=w220b 15k&catid=61795 

2-2. Video Message from Mr. Hirose, TEPCO's President (5 minutes) 
http:/lwww .tepco.co.jp/en/news/librarv/archive-e .html?video uuid=w785h9cj&catid=61783 

2-3. Explanation Slides (only in Japanese) 
http :/lwww.tepco.co. j p/n u/fu kush ima-n p/handouts/2014/ima ges/h an do uts 141222 04-L pdf 

Happy holidays to you all! 

All the best, 
Kenji 



From: 
Sent: 
To: 
Subject: 
Importance: 

Tateiwa, Kenji 
12 Feb 2015 22:37:40 -0500 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, Feb. 13, 2015 at 3pm EST 
Normal 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 13, 2015 at 3 pm Eastern Standard Time 
(No Call Next Week. Next call will be on Fri, Feb. 27 at 3 pm EST.} 

[call-in information] (Please record your name and organization when joining the call.} 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (2/912015) 
(only in Japanese) 

1-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www.nsr.qo.jp/committee/yuushikisya/tokutei kanshi/data/0031 02.pdf 

1-2. Water Level Management after Operation of Frozen-Soil Wall (summary) 
http://www.nsr.qo.jp/committee/yuushikisya/tokutei kanshi/data/0031 03.pdf 

1-3. Water Level Management after Operation of Frozen-Soil Wall (reference information) 
http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi/data/0031 08.pdf 

2. Installation of Muon Detectors for Fuel Debris Detection at Unit 1 (2/9/2015) 
http://www.tepco.co. j p/ e n/p ress/corp-com/release/2 O 15/ 12 4805 7 6844. htm I 
(photos} 
http://www. te pco. co. jp/en/n u/fu kush i ma-n p/ha n douts/2015/i mag es/handouts 150209 01-e. pdf 

3. "The Great Race: The Global Quest for the Car of the Future" 
http://amzn.com/BOOLD 1 OPOQ 
This book features TEPCO's current Chief Nuclear Officer, Takafumi Anegawa, as a visionary 
who jump started Japan's electric vehicle industry. 

* If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail. jsp?ftpl 0=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to 
the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 



2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 {ext.)116 
mobile: I (bJ(6J I 

-----Original Message----­
From:Tateiwa, Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, February 05, 2015 9:24 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 6, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 6, 2015 at 3 pm Eastern Standard Time 
(Next call will be on Fri, Feb. 13 at 3 pm EST.) 

[call-in information] {Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
( 1 /30/2015) 
(only in Japanese) 

1-1. Water Contamination Monitoring and Effectiveness of Groundwater Bypass System 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/1150130 03-Lpdf 

1-2. Wind Velocity Simulation Inside Unit 1 Reactor Building Cover 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/1150130 04-Lpdf 

1-3. Response to Various Issues 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/1150130 07-j.pdf 
(page 61116) ALPS Status 
{page 10/116) Various Water Treatment Systems 
{page 19/116) Filling Up Seawater Piping Trenches 
{page 38/116) Subdrain System 
{page 41/116) Frozen Soil Wall 
{page 85/116) Radioactivity in Units 1-3 Discharge Canal 

2. Causes of Significant Occupational Safety Issues at 1 F/2F/KK and 
Countermeasures (2/3/2015) 
(only in Japanese) 
http://www.tepco.co.jp/cc/press/betu 15 j/images/150202j0301.pdf 

3. Nuclear Safety Reform Plan 2014 Q3 Progress Report (2/3/2015) 
http://www.tepco.co.jp/en/press/corp-com/release/2015/124 7946 6844 .html 

4. IAEA OSART Preparatory Meeting at Kashiwazaki Kariwa (2/2-5/2015) 
(only in Japanese) 
http://www. te pea. co. j p/kk-n p/d ata/p u b I icati on/pdf/2014/270205. pdf 

5. Removal of Highly Contaminated Water Inside Seawater Piping Trenches (1/28/2015) 



(video clip) 
http://www.tepco.co.jp/en/news/library/archive-e .html?video uuid=iwz87j2v&catid=69631 

6. TEPCO Official English YouTube 
https://www. you tube .com/user/OfficialTEPCOen 

• If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail.jsp ?ftp I 0=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to 
the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager. Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 ext.)116 
mobile: (bJ(6J 

-----Original Message----­
From:Tateiwa, Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, January 29, 2015 8:53 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Jan. 30, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Jan. 30, 2015 at 3 pm Eastern Standard Time 
(Next call will be on Fri, Feb. 6 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(1 /29/2015) 
(only in Japanese) 

1-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 04-j .pdf 

1-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 05-j .pdf 
(English translation as of 1212512014) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 141225 01-e. pdf 

1-3. Retrieval of Thermocouple Installed in Unit 2 RPV Bottom via SLC Line 



http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 06-j .pdf 

1-4. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 07-j .pdf 

1-5. Environmental Radiation Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 08-j .pdf 

1-6. Work Condition Improvement 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 _ 09-j.pdf 

1-7. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 10-j .pdf 

1-8. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 11-j .pdf 

1-9. Radioactive Waste Disposal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 12-j .pdf 

1-10. Status Update of Study on Alternate Core Debris Retrieval Methods (METI) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 14-j .pdf 

1-11. Strategic Plan and Risk Mitigation (Nuclear Damage Compensation and 
Decommissioning Facilitation Corporation) 

http://www.tepee.co. j p/n u/fu kush i ma-n pf road ma p/i mag es/d 150129 15-j. pdf 

2. Updated Schedule on Completion of Contaminated Water Treatment (1/23/2015) 
http://www. te pco. co. j p/en/ n u/fu kush i ma-n p/ha ndouts/2015/i mages/ha nd outs 15012 3 02-
e. pdf 

3. Occupational Safety Corrective Actions (1/26/2015) 
http://www.tepco.eo.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150126 01-
e.pdf 

4. National Academy of Sciences Fukushima Lessons Learned Committee Phase 2 #3 
(1/29/2015) 
http://www8.nationalacademies.org/cp/meetingview.aspx?Meetingld=7732 

Attached is a compact version of TEPCO's presentation. 
Let me know if you would like to receive the original sized file. 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa. Kenji (mobile) 
To:Tateiwa. Kenji 
Sent: Thursday, January 22, 2015 10:09 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri. Jan. 23. 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 



[Date/time] 
Fri, Jan. 23, 2015 at 3 pm Eastern Standard Time 
(Next call will be on Fri, Jan. 30 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. Briefing Materials for Fishermen's Association of lwaki City (1 /16/2015) 
(only in Japanese) 

1-1. Addition of Sr-Removal Capability to KURION and SARRY Systems 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150119 03-

j.pdf 
1-2. Illustration of Contaminated Water Removal Process from Underground Piping 

Trenches 
http://www. tepco. co .jp/n u/fu ku s hi ma-n p/ha n do uts/2015/i mages/handouts _ 150116 _ 1 0-

j. pdf 

1-3. Treated Water Discharge Criteria for Subdrain and Groundwater Drain Systems 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150116 07-

Lpdf 

2. Contract Worker Dies After Falling Into Rainwater Receiving Tank at Fukushima 
Daiichi (1/19/2015) 

http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150119 01-
e.pdf 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, January 15, 2015 8:41 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Jan. 16, 2015 at 3pm EST 

Nuclear Sector Colleagues. 

Happy New Year! 
Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Jan. 16, 2015 at 3 pm Eastern Standard Time 
(Next call will be on Fri, Jan. 23 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 



1. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(12/25/2014) 
(only in Japanese) 
1-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225 04-j .pdf 

1-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225 04-j .pdf 
(English translation as of 11/27/2014) 
http://www.tepco.co. jp/en/nu/fukushima-np/roadmap/images/d 141127 01-e.pdf 

1-3. Shortening the Length of Circulating Water Cooling System Loop 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225 06-j .pdf 

1-4. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225 07 -i .pdf 

1-5. Environmental Radiation Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225 08-j .pdf 

1-6. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225 10-j .pdf 

1-7. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225 11-j .pdf 

1-8. Radioactive Waste Disposal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225 12-j .pdf 

2. NRA Special Facilities Monitoring and Evaluation Committee (12/26/2014) 
(only in Japanese) 
2-1. Status of Filling Up Underground Seawater Piping Trenches 
http://www. nsr .go.jp/committee/yuushikisya/tokutei kanshi/data/0030 01.pdf 

2-2. Measures to Achieve Incremental Effective Dose Limit at Site Boundary 
http://www.nsr.qo.jp/committee/yuushikisya/tokutei_kanshi/data/0030_03.pdf 

2-3. Completion of Fuel Transfer from Unit 4 Spent Fuel Pool 
http://www.nsr.qo.jp/committee/yuushikisya/tokutei kanshi/data/0030 05.pdf 

2-4. Leakage of ALPS-Treated Water from J6 Tank Farm 
http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi/data/0030 06.pdf 

3. IAEA to Review Fukushima Daiichi Decommissioning and Kashiwazaki Kariwa 
Operational Safety (1/712015) 
http://www.tepco.co.jp/en/press/com-com/release/2015/124 7076 6844. html 

4. Figures and Video Clips Describing Various Water Management Measures 
http://www.tepco.co.jp/en/decommision/planaction/waterprocessinq-e.html 

5. Overview of Fukushima Daiichi Accident and Lessons Learned (33 MB) 
http:l/www .tepco.co.jp/en/decommision/accident/images/outlineO 1 .pdf 



All the best, 
Kenji 



From: 
Sent: 
To: 
Subject: 
Importance: 

Tateiwa, Kenji 
26 Feb 2015 21:50:13 -0500 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, Feb. 27, 2015 at 3pm EST 
Normal 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 27. 2015 at 3 pm Eastern Standard Time 
(No Call Next Week. Next call will be on Fri. March 13 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.} 
call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(2/2312015) 
(only in Japanese} 

1-1. Water Contamination Monitoring and Effectiveness of Groundwater Bypass System 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1150223 04-j. pdf 

1-2. Dismantling Plan for Unit 1 Reactor Building Cover 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150223 05-L pdf 

1-3. Occupational Safety Corrective Actions 
http://www.tepee.co .jp/nu/fukushima-np/roadmap/images/1150223 06-L pdf 

1-4. Contaminated Water Issues 
http:/lwww.tepeo.co.jp/nu/fukushima-np/roadmap/images/1150223 12-L pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(2/26/2015) 
(only in Japanese) 
2-1. Plant Status 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 04-j. pdf 

2-2. Summary Status of Decommissioning Roadmap 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 05-j. pdf 

(English translation as of 1/29/2015) 
http:/lwww .tepco.co. jp/en/nu/fukushima-np/roadmap/images/d 150129 01-e .pdf 

2-3. Re-insertion of Thermocouple into Unit 2 RPV Bottom via SLC Line 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 06-j. pdf 

2-4. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 07 -L pdf 

2-5. Environmental Radiation Issues 
http:l/www.tepee.co .jp/nu/fukushima-np/roadmap/images/d 150226 08-L pdf 



2-6. Spent Fuel Pool Issues 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 10-j. pdf 

2-7. Preparation for Fuel Debris Removal (30 Laser Scanning, Muon Tomography) 
http :l/www. te pco. co. jp/n u/fu kush i ma-n p/road map/images/ d 150226 11-j. pdf 

2-8. D&D-Related R&D Progress and Future Plans 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 13-j. pdf 

2-9. Selection of Technologies to Undergo Tritium-Separation Demonstration Testing 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 14-L pdf 

2-10. Establishment of Global Decommissioning Joint Research Center 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/d150226 15-Lpdf 

3. Temporary Increase in Radioactivity in Downstream of "Band C" Drainage 
Line (2/24/2015) 
http://www. tepco. co. j p/ e nip ress/corp-com/release/2015/ 12 48327 6844. htm I 

4. Unit 2 Reactor Building Truck Bay Door Roof Likely Source of Radioactivity in "K" 
Drainage Line (2/24/2015) 
www .tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150224 01-e .pdf 

5. Briefing to Fishermen's Association in Fukushima Prefecture Regarding Contaminated 
Water Issues (2/25/2015) 
(only in Japanese) 
http://www.tepco.co. j p/n u/f u ku shi ma-n p/ha nd outs/2015/i mages/ha n douts 150225 05-j. pdf 

6. Unit 1 Reactor Building 4th Floor Inspection by Technical Committee of Niigata 
Prefecture (2/21/2015) 
(only in Japanese) 
http://www. tepco. co .jp/n u/fu ku shi ma-n p/ha nd ou ts/2015/i mages/ha n douts _ 150221_06-j. pdf 

7. Third IAEA Review of Fukushima Daiichi Decommissioning Roadmap (2/17/2015) 
https:l/www.iaea.org/newscenter/pressreleases/iaea-team-completed-third-review-japans-plans­
decommission-fukushima 

(photos) 
http:l/www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150217 03-e .pdf 

* If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail. jsp?ftpl 0=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to 
the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 ext.)116 
mobile: (b)(6) 



----- Original Message ----­
From:Tateiwa, Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, February 12, 2015 10:37 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 13, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 13, 2015 at 3 pm Eastern Standard Time 
{No Call Next Week. Next call will be on Fri. Feb. 27 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (2/9/2015) 
{only in Japanese) 

1-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www. nsr. go. j pico m mittee/yu ush i kis ya/tokute i ka n s hi/d ata/0031 02. pdf 

1-2. Water Level Management after Operation of Frozen-Soil Wall (summary) 
http://www.nsr.go.jp/committee/yuushikisya/tokutei_kanshi/data/0031_03 .pdf 

1-3. Water Level Management after Operation of Frozen-Soil Wall (reference 
information) 
http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi/data/0031 08.pdf 

2. Installation of Muon Detectors for Fuel Debris Detection at Unit 1 (2/9/2015) 
http://www.tepco.co.jp/en/press/corp-com/release/2015/1248057 6844 .html 
(photos) 
http://www. tepco. co. j p/en/n u/fu kush ima-n p/handouts/2015/images/h an do uts 150209 01-

e. pdf 

3. "The Great Race: The Global Quest for the Car of the Future .. 
http:/lamzn.com/BOOLD 1 OPOQ 
This book features TEPCO's current Chief Nuclear Officer, Takafumi Anegawa, as a visionary 
who jump started Japan's electric vehicle industry. 

All the best, 
Kenji 

----- Original Message ----­
From:Tateiwa. Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, February 05, 2015 9:24 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri. Feb. 6, 2015 at 3pm EST 

Nuclear Sector Colleagues. 



Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 6, 2015 at 3 pm Eastern Standard Time 
(Next call will be on Fri. Feb. 13 at 3 pm EST.} 

[call-in information] (Please record your name and organization when joining the call.} 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(1/30/2015) 
(only in Japanese) 

1-1. Water Contamination Monitoring and Effectiveness of Groundwater Bypass 
System 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150130 03-j .pdf 

1-2. Wind Velocity Simulation Inside Unit 1 Reactor Building Cover 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150130 04-j .pdf 

1-3. Response to Various Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150130 07 -j .pdf 
(page 6/116} ALPS Status 
(page 10/116) Various Water Treatment Systems 
(page 19/116) Filling Up Seawater Piping Trenches 
(page 38/116) Subdrain System 
(page 41/116) Frozen Soil Wall 
(page 85/116) Radioactivity in Units 1-3 Discharge Canal 

2. Causes of Significant Occupational Safety Issues at 1 F/2F/KK and 
Countermeasures (2/3/2015) 
(only in Japanese) 
http://www. te pco. co. j p/cc/p ress/betu 15 j/i ma ges/ 1502 02j0301 . pdf 

3. Nuclear Safety Reform Plan 2014 Q3 Progress Report (2/3/2015) 
http://www.tepco.co.jp/en/press/corp-com/release/2015/124 7946 6844.html 

4. IAEA OSART Preparatory Meeting at Kashiwazaki Kariwa (212-5/2015) 
(only in Japanese) 
http://www. te pco. co. j p/kk-n p/ data/pu bl icatio n/pdf /20 14/27020 5. pdf 

5. Removal of Highly Contaminated Water Inside Seawater Piping Trenches (1/2812015) 
(video clip) 
http://www.tepco.eo.jp/en/news/library/archive-e.html?video_uuid=iwz87j2v&catid=69631 

6. TEPCO Official English YouTube 
https://www.youtube.com/user/OfficialTEPCOen 

.. If you cannot display Japanese characters. please install the following font packs: 
http://www.adobe.com/supporUdownloads/detail .jsp ?ftplD=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to 
the distribution list.) 



All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 (ext.)116 
mobile: I (b)(6J I 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa. Kenji 
Sent: Thursday, January 29, 2015 8:53 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri. Jan. 30, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Jan. 30, 2015 at 3 pm Eastern Standard Time 
(Next call will be on Fri. Feb. 6 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(1/29/2015) 
(only in Japanese) 

1-1. Plant Status 
http:/lwww.tepco.co.jp/nLI/fLikLishima-np/roadmap/images/d 150129 04-j .pdf 

1-2. Summary Status of Decommissioning Roadmap 
http:/lwww.tepco.co.jp/nLI/fLikLishima-np/roadmap/images/d 150129 05-j .pdf 
(English translation as of 12/25/2014) 
http:/lwww.tepco.co. jp/en/nu/fukushima-np/roadmap/images/d 141225 01-e.pdf 

1-3. Retrieval of Thermocouple Installed in Unit 2 RPV Bottom via SLC Line 
http :/lwww. tepco. co. j p/n LI/f LI k LI s hi ma-n p/ road map/ima ges/d 150129 06-j. pdf 

1-4. Contaminated Water Treatment 
http://www.tepco.co.jp/nLI/fukushima-np/roadmap/images/d 150129 07-j .pdf 

1-5. Environmental Radiation Issues 
http:/lwww.tepco.co.jp/nLI/fLikLishima-np/roadmap/images/d 150129 08-j .pdf 

1-6. Work Condition Improvement 
http://www.tepco.co.jp/nLI/fukushima-np/roadmap/images/d 150129 09-j .pdf 



1-7. Spent Fuel Pool Issues 
http://www. tepco. co. j p/n u/f u k us hi ma-n p/ road map/images/d 150129 10-j. pdf 

1-8. Preparation for Fuel Debris Removal 
http://www. tepco. co. j p/n u/fu ku s hi ma-n p/road map/images/d 150129 11-j. pdf 

1-9. Radioactive Waste Disposal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 12-j .pdf 

1-10. Status Update of Study on Alternate Core Debris Retrieval Methods (METI) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 14-j .pdf 

1-11. Strategic Plan and Risk Mitigation (Nuclear Damage Compensation and 
Decommissioning Facilitation Corporation) 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 15-j .pdf 

2. Updated Schedule on Completion of Contaminated Water Treatment (1/23/2015) 
http://www. tepco .co. j p/ en/n u/fu kush i ma-n p/ha nd outs/2015/i ma ges/h an douts 150123 02-
e. pdf 

3. Occupational Safety Corrective Actions (1/26/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150126 01-
e.pdf 

4. National Academy of Sciences Fukushima Lessons Learned Committee Phase 2 
#3 (1/29/2015) 
http://www8.nationalacademies.org/cp/meetingview.aspx?Meetingld=7732 

Attached is a compact version of TEPCO's presentation. 
Let me know if you would like to receive the original sized file. 

All the best. 
Kenji 

-----Original Message----­
From:Tateiwa, Kenji (mobile} 
To:Tateiwa, Kenji 
Sent: Thursday, January 22, 2015 10:09 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Jan. 23, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Jan. 23, 2015 at 3 pm Eastern Standard Time 
(Next call will be on Fri. Jan. 30 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Briefing Materials for Fishermen's Association of lwaki City (1/16/2015) 



(only in Japanese) 
1-1. Addition of Sr-Removal Capability to KURION and SARRY Systems 
http:l/www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150119 03-

j.pdf 
1-2. Illustration of Contaminated Water Removal Process from Underground 

Piping Trenches 
http :l/www. te pco. co. jp/n u/fu kush i ma-n p/ha n douts/2015/i mag es/handouts 150116 10-

j. pdf 

1-3. Treated Water Discharge Criteria for Subdrain and Groundwater Drain 
Systems 

http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150116 07-
Lpdf 

2. Contract Worker Dies After Falling Into Rainwater Receiving Tank at Fukushima 
Daiichi ( 1 /19/2015) 

http://www.tepco.co.jp/en/nu/fukushima-
n p/ha ndo uts/2015/i mages/handouts 150119 01-e. pdf 

All the best, 
Kenji 



From: 
Sent: 
To: 
Subject: 
Attachments: 
Importance: 

Tateiwa, Kenji 
29 Jan 2015 20:53:29 -0500 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, Jan. 30, 2015 at 3pm EST 
Fukushima Spent Fuel lssues@NAS_01292015_c.pdf 

Normal 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Jan. 30, 2015 at 3 pm Eastern Standard Time 
(Next call will be on Fri. Feb. 6 at 3 pm EST.} 

[call-in information] (Please record your name and organization when joining the call.} 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(1/29/2015) 
(only in Japanese) 

1-1. Plant Status 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/d 150129 04-L pdf 

1-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/d 150129 05-L pdf 

(English translation as of 12/25/2014) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 141225 01-e.pdf 

1-3. Retrieval of Thermocouple Installed in Unit 2 RPV Bottom via SLC Line 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 06-j. pdf 

1-4. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 07 -j. pdf 

1-5. Environmental Radiation Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 _ 08-j. pdf 

1-6. Work Condition Improvement 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 09-j .pdf 

1-7. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 10-L pdf 

1-8. Preparation for Fuel Debris Removal 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/d150129 11-Lpdf 

1-9. Radioactive Waste Disposal 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/d 150129 12-L pdf 

1-10. Status Update of Study on Alternate Core Debris Retrieval Methods (METI) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 14-j. pdf 



1-11. Strategic Plan and Risk Mitigation (Nuclear Damage Compensation and 
Decommissioning Facilitation Corporation) 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 15-j. pdf 

2. Updated Schedule on Completion of Contaminated Water Treatment (1/23/2015) 
http://www. tepee. co. j p/ e n/n u/fu ku s hi ma-np/ha nd ou ts/2015/i mages/handouts 150123 02-e. pdf 

3. Occupational Safety Corrective Actions (1/26/2015) 
http://www. tepee. co. j p/ e n/n u/f u ku shi ma-np/ha nd outs/2015/i mages/handouts 150126 01-e. pdf 

4. National Academy of Sciences Fukushima Lessons Learned Committee Phase 2 #3 
(1/29/2015) 
http://www8.nationalacademies.org/cp/meetingview .aspx?Meetingld= 7732 

Attached is a compact version of TEPCO's presentation. 
Let me know if you would like to receive the original sized file. 

* If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail.jsp ?ftp I 0=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to 
the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 ext.)116 
mobile: (b)(6) 

----- Original Message ----­
From:Tateiwa. Kenji (mobile) 
To:Tateiwa, Kenji 
Sent: Thursday, January 22. 2015 10:09 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Jan. 23, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Jan. 23, 2015 at 3 pm Eastern Standard Time 
{Next call will be on Fri, Jan. 30 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 



[Major topics] 
1. Briefing Materials for Fishermen's Association of lwaki City (1/16/2015) 
(only in Japanese) 

1-1. Addition of Sr-Removal Capability to KURION and SARRY Systems 
http://www.tepco.co. jp/nu/fukushima-np/handouts/2015/images/handouts 150119 03-i. pdf 
1-2. Illustration of Contaminated Water Removal Process from Underground Piping 

Trenches 
http://www.tepco.co. jp/nu/fukushima-np/handouts/2015/images/handouts 150116 10-j. pdf 

1-3. Treated Water Discharge Criteria for Subdrain and Groundwater Drain Systems 
http://www. tepco. co. j pin u/fu kush ima-n p/handouts/2015/images/ha n do uts 1 50116 07 -i. pdf 

2. Contract Worker Dies After Falling Into Rainwater Receiving Tank at Fukushima 
Daiichi (1/19/2015) 
http://www.tepco.co. jp/en/nu/fukushima-np/handouts/2015/images/handouts 150119 01-

e.pdf 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa) Kenji 
Sent: Thursday, January 15, 2015 8:41 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Jan. 16, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Happy New Year! 
Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Jan. 16, 2015 at 3 pm Eastern Standard Time 
(Next call will be on Fri, Jan. 23 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(12/25/2014) 
(only in Japanese) 

1-1. Plant Status 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 141225 04-j.pdf 

1-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225 _ 04-j.pdf 
(English translation as of 11/27/2014) 
http://www. tepee. co. j p/e n/n u/fu ku shi ma-n pf road map/images/d 14 1127 01-e. pdf 

1-3. Shortening the Length of Circulating Water Cooling System Loop 



http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 141225 06-j.pdf 

1-4. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225 _ 07 -j.pdf 

1-5. Environmental Radiation Issues 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 141225 08-Lpdf 

1-6. Spent Fuel Pool Issues 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 141225 10-j.pdf 

1-7. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141225_11-j.pdf 

1-8. Radioactive Waste Disposal 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 141225 12-Lpdf 

2. NRA Special Facilities Monitoring and Evaluation Committee (12/26/2014) 
(only in Japanese) 

2-1. Status of Filling Up Underground Seawater Piping Trenches 
http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi/data/0030 O 1.pdf 

2-2. Measures to Achieve Incremental Effective Dose Limit at Site Boundary 
http://www.nsr.qo.jp/committee/yuushikisya/tokutei kanshi/data/0030 03.pdf 

2-3. Completion of Fuel Transfer from Unit 4 Spent Fuel Pool 
http://www. nsr. go. j p/ com mittee/yu u sh i kisya/tok ute i ka n shi/d ata/0030 05. pdf 

2-4. Leakage of ALPS-Treated Water from J6 Tank Farm 
http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi/data/0030 06.pdf 

3. IAEA to Review Fukushima Daiichi Decommissioning and Kashiwazaki Kariwa 
Operational Safety (1/7/2015) 
http://www.tepco.co.jp/en/press/corp-com/release/2015/124 7076 6844 .html 

4. Figures and Video Clips Describing Various Water Management Measures 
http://www.tepco.co.jp/en/decommision/planaction/waterprocessing-e .html 

5. Overview of Fukushima Daiichi Accident and Lessons Learned (33 MB) 
http://www.tepco.co.jp/en/decommision/accident/images/outlineO 1 .pdf 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa. Kenji 
Sent: Monday, December 22. 2014 7:59 PM 
Subject: [TEPCO Weekly Fukushima Update Call] TUE, Dec. 23 at 3pm EST 

Nuclear Sector Colleagues, 



Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
TUE, Dec. 23, 2014 at 3 pm Eastern Standard Time 
(No call next two weeks. Next call will be on Fri. Jan. 16. 2015 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(12/19/2014) 
(only in Japanese) 

1-1. Removal of Cs and Sr from Seawater, etc. 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141219 03-j .pdf 

1-2. Unit 1 Reactor Building Refueling Floor Inspection Results 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141219 05-j .pdf 

1-3. Applicability of Plastic Scintillation Fiber (PSF) to Detect Minor Leakage from 
Tanks 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141219 07-j .pdf 

1-4. Leakage of ALPS-Treated Water 
http://www. tepee. co .jp/n u/fu kush i ma-n p/road ma p/i mag es/114 1219 _ 08-j. pdf 

1-5. Response to Various Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141219 09-j .pdf 

2. Completion of Fuel Transfer from Unit 4 Spent Fuel Pool (12/22/2014) 
http://www.tepco.eo.jp/en/decommision/index-e.html 

2-1. Video Clip Summarizing Path to Success (6 minutes) 
http://www.tepco.co.jp/en/news/library/archive-e .html?video _ uuid=w220b 1 Sk&catid=61795 

2-2. Video Message from Mr. Hirose, TEPCO's President (5 minutes) 
http://www.tepee.co .jp/en/news/library/archive-e .html?video uuid=w785h9cj&catid=61783 

2-3. Explanation Slides (only in Japanese) 
http :l/www. te pco. co. j p/ n u/fu kush i ma-n p/ha n douts/2014/i mag es/hand outs 141222 04-j. pdf 

Happy holidays to you all! 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa. Kenji 
Sent: Thursday, December 11, 2014 10:07 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Dec. 12 at 3pm EST 



Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Dec. 12th, 2014 at 3 pm Eastern Standard Time 
(No call next week. Next call will be on TUE, Dec. 23 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. Overview of Measures to Treat Contaminated Water 
http://www.tepco.co.jp/en/decommision/planaction/waterprocessing-e.html 

2. Explanation on Subdrain and Groundwater Drain Systems to the Fishermen's 
Association of lwaki City (12/10/2014) 
(only in Japanese) 
2-1. Confirmation of Stable Performance in Removing Radionuclides from Subdrain 
and Groundwater Drain 
http://www. tepco .co. j p/n u/fu kush ima-n p/handouts/2014/images/h an do uts 141210 06-L pdf 

2-2. Basic Concept of Operating the Subdrain and Groundwater Drain Systems 
http://www. tepco .co. j p/n u/fu kush ima-n p/handouts/2014/ima ges/h an do uts 141210 0 7 -j. pdf 

2-3. Detection of High Concentration of Radioactivity from Subdrain Pits# 18/19 and 
Measures Taken 
http://www. tepco. co. j p/n u/fu kush ima-n p/handouts/2014/images/h an do uts 14 1210 09-j. pdf 

3. Approval by NRA on Design Modification to add Sr Removal Capability to SARRY 
(Cs Removal) System (12/11/2014) 
(only in Japanese; 8.8 MB. 372 pages) 
http://www.tepco.eo.jp/cc/press/betu14 j/images/141211j0101.pdf 

All the best. 
Kenji 
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Spent Fuel and Spent Fuel Storage 
Facilities at Fukushima Daiichi 

The National Academies 
"Lessons Learned from the Fukushima 

Nuclear Accident for Improving Safety and 
Security of U.S. Nuclear Plants: Phase 2" 

Meeting#3 
Washington, DC 

Janvary 2!1'', 2015 

Kenji Tateiwa 
M;inage1, Nuclear Powe1 Prog1ams 

Tokyo Electric Power Company, Washington Oflice 
tateiwa.kenji@tepcoco.jp 

Overview of the 10-Unit Simultaneous Accidents 
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Unit 1 Spent Fuel Pool: Water Injection 
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Current Status of Fukushima Daiichi (1 F) 
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Spent Fuel Storage Facilities: Overview 
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Unit 1 SFP: Closed-Cycle Cooling 
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Unit 1 SFP: Reconstruction of Events 
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Unit 1 SFP: Structural Integrity Assessment 
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Incorporating Damaged Condition 
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Unit 1 SFP: Next Step 
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Reactor Building Cover 
(12/4i2014) 
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Unit 1 SFP: Water Chemistry 
~oncentrat1on 

Radio Half IB0/cm•1 
Unitl Unit 1 Unit 1 

Nuclide Life Skimmer Surge Tank SFP TiB 
612212011 811912011 2!11!2011 3!26!2011 

Cs-134 2 years 12,000 18,000 ND 1.2E5 

Cs-137 30years 14,000 23,000 0.078 1.3E5 

1-131 8 days 68 ND ND 1.5E5 
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I :;..1-131 most likely to have originated from reactor, not SFP I 
(all fuels > 1 year after shutdown) 

.,_Injection of hydrazine for microbes prevention 
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do not seem to have dro ed into SFP Nov. 2014 

Unit 2 Spent Fuel Pool: Water Injection 
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Unit 2 SFP: Closed-Cycle Cooling 
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.,. Injection of hydrazine for anti-corrosion and microbe 
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Unit 2 SFP: Water Chemistry 
Concentration 

Radio Hall 1Batcm3} 

Nuclide Life Unit2 Unif2 Unil2 
Skimmer Surae Tank SFP TIS 
411~2011 8119/2011 2il0i2011 3i2'1'!2011 

Cs-134 2 years 160.000 110,000 ND 3.IE6 

Cs-137 30y~ars 150.000 110.000 0.28 3.0E6 

l·t3t 8days 4,100 ND ND l.3E7 

•••" ...... ,."'"""u.i" *"P"•u "~'"'"~~., ........ 2012 1<0~• ·e't.111,... 

I 4/1612011 I 11/1512011 I 4/2/2012 • 8130/20121 

Chloride 1100 1600 130 14 (ppm) 
11111>. WN•.ICl)C~.!Oill 11~ ,...~,1,;1,,,:a.1111l~Wl'IU1>;1,,,)~~111120!12-t 30. •• ll'C• 

1-131 most likely to have originated from reactor, 
not spent fuel (all fuels >7 months after shutdown) 

....... ··:.• 

Unit 2 SFP: Next Step 

Initial focus on 
. delueling SFP 

y y 
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C~re • 1 ~ ~ 
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S;P=~';;re ~ SFP Core sFhore SFP 

I 

Defueling strategy to be determined after path 
for core debris retrieval becomes clearer 

t:· ,. . . .'.• -------------------,--! 

Unit 2 SFP: Reconstruction of Events 

I Full Water Level I 
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1 Calculated Water Temp. 
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Top of Fuel Rack Me~sured Water Temp .. 
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....... 
Water level highly unlikely to have dropped 

close to top of fuel rack 
··:.• 

Unit 2 SFP: Water Chemistry (cont'd) 

f4 

l~ Cs R~.'!'oval Reverse Osmosis __ io_n_E_x_ch_a_ng_e_~ 1 io.'lr•tit. _ 
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Unit 3 SFP: Closed-Cycle Cooling 

Stable closed-cycle cooling from 6/3012011 

~··· ··:.• 
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Unit 3 SFP: Water Chemistry 
Concentration 

Radio Half IBatcm,l 

Nucllde Life Unl13 Unit3 Unit3 
SFP SFP T!B 

5/812011 7/7/2011 811912011 3i212011 412212011 

Cs-134 2 years 140,000 94.000 74,000 ND 1.~00.000 

Cs-136 13days 1,600 ND ND ND ./.1,000 

Cs-137 30y~ars 150.000 110.000 87.000 ND 1.1>00.ooa 

1-131 8days 11.000 ND ND ND llo>o.ooa 
nlO •V.W :c.CO.Oe<"P"t~()ll)()..,, t'N~•n• ...... 

I I 51812011 41512012 I 612312012 I 813012012 I 
I Chloride I 

(ppm) 
2400 1600 130 I 73 I 

hlll): WlfV..O:DCO.t>.P ............ s .. .-.ir~ro3~m'p .-411n ... •Z.:'92' O!lJP~I 

., 1-131 and Cs-136 most likely to have originated from reactor, not 
SFP (all fuels >10 months after shutdown) 

.,, Injection of boric acid to neutralize alkalinity from concrete rubble 

.,, ln)ectlon of hydrazine for anti-corrosion and microbe prevention 

...... ··:.• 
21 

Unit 3 SFP: Structural Integrity Assessment ·--t; -... ~ . .. 
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Seismic Response Model 
Incorporating Damaged Condition 

Unit 3 SFP: Reconstruction of Events 
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Water level highly unlikely to have dropped 
close to top of fuel rack 
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Unit 3 SFP: Water Chemistry (cont'd) 

Ion 

20 

Cs Removal Revers~ Osmosis Exchange 
'Mr.• r a • --------- 1 'Ul•F•ll~ -

- l!IOC. ~ -:----------------....;~ ., 

! ::~~ f ·~ •.• \ ~ •OOL•O• ~ 
~"°"I • < l -
! ·:~: ,_i ______ \~~' • 1 · ·····" J 

100 I - <Ill 

zoo I ~ .. •! ..... ;_.--• a: 
u l ·~, '01,1t.•U~ 

1212011 .,. .. 212012 """ 412012 "'''' 612012 "'"' 8i2012 

... ... 

·~ Cl· .. Cs-137 Cs-134 

Water quality steadily improved 

··:.• 

.; : Fuel Racks 
EOc•.H 
~Ocl.12 :::- Remote Control Unit 

2} 

........... ":.oo:u.i .. "'' ............ ~ .................... ;~ ...... ~•121~2 cs.; ... 

~··· 

Information on rubble in SFP obtained by 
remote-controlled underwater camera (Oct. 2012) 

··:.• 

4 
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Schematic of Detueling Structure 

Removing rubble from SFP in preparation for defueling I 
··:.• 
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Unit 4 SFP: Water Level/Temp. Measurement 
-~·; 
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Concrete pumper used to measure SFP water 
level/temperature and collect water samples 
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Unit 4 SFP: Reconstruction of Events 
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I 
Lowest water level at top of fuel rack + 1.5 m 

at around April 20, 2011 
!j·.. . . .'.• ,. 

Unit 4 Spent Fuel Pool: Water Injection 

Waler Injection with Concrete Pumper (3.'22.'2011) 

"''~ .,,,.,,..,,Joo:o1orn·pi.:~sco10com-.:1tut~1i·1~y,1;~ 1nor.i1111 

I Injection of seawater and fresh water from Mach 20 using I TI .water cann~ns, concrete pumpers, etc. until July 31, 2011 
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Unit 4 SFP: Closed-Cycle Cooling 

Stable closed-cycle cooling from 7/31/2011 
...... ··:.• 
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Unit 4 SFP: Reconstruction of Events (cont'd) 

Pre·SBO SBO ~ evaporation 

L.:J.f ·~ 
Seal pressure drop ~ SFP level recovers/equalizes 

~Kt:;i i;y•••-· 
Water from reactor well flowed Into SFP during the event 

!j· .. ··:.• 
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Unit 4 SFP: Water Chemistry 
~oncentrat1on 

Radio Half IB0/cm•1 
Unit4 Unit4 Unit4 Nu ell de Life SFP SFP TIB 

411212011 412812011 517/2011 8/20!2011 3.:.a.:2011 3:'24.:2011 

Cs-134 2 years 88 49 56 44 (10 31 

Cs-137 30 years 93 55 67 61 0.1J 32 

1·131 8days 220 27 16 ND NV 360 

rt10 •V.W OC'l):(.(0.IO~~ts-s ()JP ()"llt'N~2012 120»38 ·e"C.llci-,I 

I I 411212011 I 812012011 111129J2011 911&12012 I 

I Chloride I 
(ppm) 

6000 I 1944 I 197 24 I 
•·~o ..... w:~~co.,o "~ 11A~''"'l'lll·f'IO•O,)dh1,)0 •'IUCC' '1'1·2m4 os.1.001 

-,.. 1·131 most likely to have originated from other 
reactors, not SFP (all fuels >4 months after shutdown) 

:.- Injection of hydrazine for anti-corrosion and microbe 
prevention ..... ··:.• 

Unit 4 SFP: Structural Integrity Assessment 
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Seismic Response Model 
Incorporating Damaged Condition 

She,. strain from design·basis earthquake 
confirmed to be within safety limit (5!28/2011) 
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Additional seismic margin by 20% (7/3012011) 
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Unit 4 SFP: Water Chemistry (cont'd) 

Reverse Ion Rever$e Ion 
~E~e __ o_s_m_o_s_ls_E~ 

u 
. Contam•natlon I j 

>--;, \------ trom reactor w~>--------<. i ut•u• ';:. 

, ..... , 
\ 

/ ........ i ...... ...,.\-------------------1 ......... ~ 
.\ . -· ........ 0 

'·l~!_ \I' ... ----~· .. ~~~ •llO(•\IOI~ 
•VII- "~J•i .. •1 - -.:~-.11 .n--~L..L._ 'f)C "' ~ 

812011 "'"" 1212011 ""·' 4;2012 812012 
!-. Cl (SFP). • Cl (well) .l Ct·137 C$·134 

Water quality steadily improved 

ft·, . ··:.• 

Unit 4 SFP: Structural Integrity Assessment (cont'd) m ~J[]····-
, ; · ,j ~~R;82ndFloor 
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Optical Measurement 
Confirmed No Tilling SP~ 

r. I· ~MRl83rdfloor 
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Conllrmed Concrete Strength 
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L'3 ·~~ 
No Cracks found in SF P Outer Walls 

I 
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- no issues (since 5/25/2012) ..... 

Complellon of Deluellng 
Structure (7i20i2013) 

Beginning of Defuellng 
(1111812013) 

-j.. • ,. ·-'' .. " ... 
·~~flf:w ~ .... 
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_I Successful removal or all fuels fro.;;'s'f P"('12i22~2o14)'j"'"' ..... ··: .. 
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Unit 4 SFP: Inspection of Spent Fuels 
Visual 

Inspection 

Oxidization Film 
Thickness Measurement 
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Inspection of five spent fuels from Unit 4 SFP showed I 

no abnormalities (Nov. 2014) fJ··'-----. 

Dry Cask Storage Facility 

Inspection results of all 9 dry 
casks showed no abnormalities 

(513012013) No Damage of Fuel 
Bundles or Basket 
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Safety Enhancements at Kashiwazaki Kariwa NPS 

mt 

. .---.: 
Fire Trucks 

Fixed and flexible alternate injection systems 
with multiple backup power and water sources 

t••. 
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Common Pool 

~· - Max. Pool Temp. 
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Concentration 
Radio Halt (Bq/cm3) 
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,. 312412011: Pool cooling 
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Cs-137 i~rs 1.2 ND 
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I 
Japan Nuclear Regulation Authoritv enacted new regulatory · 

tt'· . requirements effective July 2013 . 
40 

Safety Enhancements at Kashiwazaki Kariwa NPS (cont'd) 
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TEPCO's Post-Accident Activities in the U.S. 
~ Nuclear Industry - --'\ ~ Gov'I Ag~ncles ---. 
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From: 
Sent: 
To: 
Subject: 
Importance: 

Tateiwa, Kenji 
4 Jun 2015 22:21:05 -0400 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, June 5, 2015 at 3pm EDT 
Normal 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, June 5, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, June 19 at 3 pm EDT.} 

[call-in information] (Please record your name and organization when joining the call.} 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (5/22/2015) 
(only in Japanese) 

1-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www.nsr.qo.jp/data/000107869.pdf 

1-2. Water Collected on Lid of High-Intensity Container Inside a Box Culvert 
http://www.nsr.go.jp/data/000108101.pdf 

1-3. Groundwater Inflow Mitigation Measures and Water Level Management 
http://www.nsr.go.jp/data/000107730.pdf 

2. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(5/25/2015) 
(only in Japanese} 
2-1. Water Contamination Monitoring Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150525 03-j. pdf 

2-2. Status of Unit 1 Reactor Building Cover Dismantling 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150525 _ 04-j. pdf 

2-3. Status Report on Identification of Risk Factors Related to Off-site 
Radiological Impact 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150525 07 -L pdf 

2-4. Preparation for Disclosure of All Radiological Data 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/1150525 08-L pdf 

2-5. Status Report on Various Issues (146 pages, 19 MB) 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/1150525 13-Lpdf 

3. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(5/28/2015) 
(only in Japanese} 
3-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150528 04-j. pdf 



3-2. Summary Status of Decommissioning Roadmap 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150528 05-j. pdf 

(English translation as of 4/30/2015) 
http://www.tepco.co. jp/en/nu/fukushima-np/roadmap/images/d 150430 01-e .pdf 

3-3. Unit 1 Drywell Water Level Measurement 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150528 06-j .pdf 

3-4. Contaminated Water Treatment (file size: 11 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150528 07 -L pdf 

3-5. Environmental Radiation Issues (file size: 15 MB) 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/d 150528 08-L pdf 

3-6. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150528 10-L pdf 

3-7. Preparation for Fuel Debris Removal 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/d150528 11-Lpdf 

3-8. Radioactive Waste Processing 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150528 12-j. pdf 

3-9. Draft Revision of Mid-to-Long Term Decommissioning Roadmap 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150528 13-j. pdf 

4. Leakage of Contaminated Water from Transfer Hose (6/1/2015) 
(only in Japanese) 
http://www. tepee. co. j p/n u/fu ku shi ma-n p/ha nd ou ts/2015/i mages/ha n douts 150601 06-L pdf 

* If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail. jsp?ftpl 0=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to 
the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington. DC 20037 
tel: +1-202-457-0790 ext.)116 
mobile: (b)(6) 

----- Original Message ----­
From: Tateiwa. Kenji 
To:Tateiwa. Kenji 
Sent: Thursday, May 21, 2015 9:21 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, May 22, 2015 at 3pm EDT 



Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, May 22, 2015 at 3pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri. June 5 at 3pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. IAEA Peer Review Mission Report #3 (5/14/2015) 
http://www. te pea. co. j p/ e n/n u/fu ku shim a-n p/h an do uts/2015/i m ages/hand outs 150514 01-e. pdf 

"IAEA Issues Report on Fukushima Decommissioning Review" (IAEA Press Release) 
https ://www.iaea.org/newscenter/ press relea ses/iaea-i ssues-report-f u k us him a-

d ecom mission i nq-review 

2. Fukushima Nuclear Accident Unresolved Issues Progress Report# 3 (5/20/2015) 
http://www.tepco.co.jp/en/press/corp-com/release/2015/1250927 6844 .html 

(English Summary) 
http://www.tepco.co. jp/en/press/corp-com/release/betu 15 e/images/150520e0101. pdf 

(Japanese Full Report: 503 pages, 27 MB) 
http://www. tepco. co. j p/cc/p ress/betu 15 j/i mages/ 150520j0102. pdf 

3. High-Level Meeting of Decommissioning & Contaminated Water Issues 
Team (5/21/2015) 
(only in Japanese} 

3-1. Basic Policy regarding the Mid-and-Long-Term Decommissioning Roadmap 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/t150521 05-Lpdf 

3-2. Straw Man for the Mid-and-Long-Term Decommissioning Roadmap 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/t 150521 06-Lpdf 

3-3. Enhanced Coordination on R&D Activities for Decommissioning and Contaminated 
Water Issues 

http: I /www.tepco.co. j pin u/fu kush ima-n p/road ma p/i m ages/t 150521 03-L pdf 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa. Kenji 
Sent: Thursday, May 07, 2015 9:07 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri. May 8, 2015 at 3pm EDT 

Nuclear Sector Colleagues. 

Please find below information for tomorrow's Weekly Fukushima Update Call. 



[Date/time] 
Fri, May 8, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, May 22 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Unit 1 Drywell Internal Investigation by Transforming Robots: Summary of Findings 
(4/30/2015) 
(only in Japanese) 

http://www. tepee. co. j p/n u/fu kush i ma-n p/hand ou ts/2015/i mages/ha n douts 150430 01-j. pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(4/30/2015) 
(only in Japanese) 
2-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 04-j .pdf 

2-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 05-j .pdf 
(English translation as of 3/26/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150326 01-e .pdf 

2-3. Contaminated Water Treatment (file size: 14 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 07 -j .pdf 

2-4. Environmental Radiation Issues (file size: 17 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 08-j .pdf 

2-5. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 10-j .pdf 

2-6. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 11-j .pdf 

2-7. Radioactive Waste Processing 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 12-j .pdf 

2-8. NDF's 2015 Technical Strategy Plan in Preparation for Revising the Mid-to-Long 
Term Decommissioning Roadmap (file size: 18 MB) 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 14-j .pdf 

2-9. Identification of Risk Factors Related to Off-site Radiological Impact 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 15-j .pdf 

2-10. Preparation for Disclosing All Radiological Data 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 16-j .pdf 

2-11. Government-Funded Demonstration Testing Results for 5 Contaminated Water 
Treatment Systems 



http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 17-j .pdf 

3. Test Operation of Brine Circulation for Frozen Soil Wall (4/30/2015) 
http :If photo. te pco. co .jp/en/d ate/2015/201504-e/ 150430-02e. html 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa. Kenji 
Sent: Thursday, April 23. 2015 10:42 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, April 24, 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, April 24, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, May 8 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. Unit 1 Drywell Internal Investigation by Transforming Robots (4/10-19/2015) 
http://www.tepco.co.jp/en/press/corp-com/release/2015/1249780 6844. html 

(April 10 Results) 
http://www.tepco.eo.jp/en/nu/fukushima­

np/handouts/2015/images/handouts 150413 01-e.pdf 
(video clip for April 10) 

http ://photo. tepco .co .jp/en/date/2015/201504-e/ 150413-01 e. html 

(April 15 Results) 
http://www. tepco .co. jp/en/nu/fukushima­

np/handouts/2015/images/handouts 150416 01-e.pdf 
(video clip for April 15) 

http://photo.tepco.eo.jp/en/date/2015/201504-e/150416-01 e.html 

(April 16 Results) 
http://www.tepco.co. jp/en/nu/fukushima­

np/handouts/2015/images/handouts 150417 01-e.pdf 
(video clip for April 16) 

http ://photo. tepco. co. j p/en/date/2015/201504-e/ 1504 17-01 e. html 

(April 18-19 Results) 
http://www. tepco .co. jp/en/nu/fukushima­

np/handouts/2015/images/handouts 150420 01-e.pdf 
(video clip for April 18-19) 



http:/ /photo. tepco. co. j p/en/date/201 5/201 504-e/ 1504 20-0 1 e. html 

2. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(4/13/2015) 
(only in Japanese) 
2-1. Water Contamination Monitoring and Effectiveness of Groundwater Bypass 

System 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 04-j .pdf 

2-2. Preparation for Dismantling Unit 1 Reactor Building Cover 
http://www. tepco. co. j p/n u/f u k us hi ma-n p/ road map/ima ges/1150413 05-j. pdf 

2-3. Outdoor Cable Fire 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 11-j .pdf 

2-4. Status Report on Identification of Risk Factors Related to Off-site 
Radiological Impact 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/11504 13 12-j .pdf 

2-5. New Framework and Organization Related to Disclosure of All Radiological 
Data 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 13-j .pdf 

2-6. NDF's Draft 2015 Technical Strategy Plan in Preparation for Revising the Mid­
to-Long Term Decommissioning Roadmap 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413_15-j .pdf 

2-7. Draft Straw Man for the Revised Mid-to-Long Term Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 18-j .pdf 

2-8. Status Report on Various Issues (155 pages, 13.3 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 19-j .pdf 

3. NRA Special Facilities Monitoring and Evaluation Committee (4/22/2015) 
(only in Japanese) 

3-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www.nsr.qo.jp/data/000104663.pdf 

3-2. Water Collected on Lid of High-Intensity Container Inside a Box Culvert 
http://www.nsr.go.jp/data/000104664 .pdf 

3-3. Groundwater Inflow Mitigation Measures and Water Level Management 
http://www. nsr .go.jp/data/000104677 .pdf 

3-4. Reduction of Radioactivity in Drainage Channels 
http://www.nsr.qo.jp/data/000104668.pdf 

4. Inadvertent Stop of Drainage Pumps at K Drainage Channel--Now Restored (4/21, 
23/2015) 
http://www.tepco.co.jp/en/press/corp-com/release/2015/1249920 6844. html 
(Detailed Info) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150421 01-

e.pdf 



5. IAEA Delegation Visit to Fukushima Daiichi (4/19/2015) 
http:l/photo.tepco.co.jp/en/date/2015/201504-e/150421-01 e.html 

.. If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail .jsp?ftplD=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to 
the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 (ext.)116 
mobile: I (b)(6) I 

-----Original Message----­
From:Tateiwa, Kenji 
To:Tateiwa, Kenji 
Sent: Wednesday, April 08, 2015 8:25 PM 
Subject: [TEPCO Weekly Fukushima Update Call] THU, April 9, 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
THU, April 9, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri. April 24 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. Unit 3 Shield Plug in Front of Containment Vessel Equipment Hatch: Assumed 
Cause of Movement (3/30/2015) 

Shield plug could have moved due to pressure differential between containment vessel 
and reactor building when RIB hydrogen explosion occurred. 
(only in Japanese) 
http://www. tepco. co. j pin u/f u ku shi ma-n p/ha nd outs/2015/i mages/ha n douts 150330 04-
L pdf 

2. Unit 3 Spent Fuel Pool Gate Condition (4/6/2015) 



Visual inspection found no significant impact to one of the two layers of gates 
{G1) maintaining water-tightness of pool. 
(only in Japanese) 
http://www. tepco. co. j p/n u/f u ku shi ma-n p/ha nd outs/2 0 15/i mages/ha n douts 1504 06 04-
j. pdf 

3. Crawler Robot to Investigate Inside Unit 1 Drywell (4/6/2015) 
http://www. tepco. co. j p/ e n/n u/fu ku shi ma-np/ha nd ou ts/2015/i mages/handouts 150406 01-
e. pdf 

4-1. Nuclear Safety Reform Plan: Quarterly Progress Report (3/30/2015) 
http://www. tepco. co. j p/ e n/p ress/corp-com/release/2015/ 12 49285 6844. htm I 

4-2. Full Report 
(only in Japanese) 
http://www.tepco.co.jp/cc/press/betu 15 j/images/150330j0102.pdf 

4-3. TEPCO's Nuclear Reform Monitoring Committee 
http://www.nrmc.jp/en/reporVdetail/1249278 5233.html 

4-4. "Reviewing the Two Years of Nuclear Safety Reform" 
http://www. n rmc. jp/en/ report/d etai I/ i csF iles/ afieldfi le/201 5/04/02/E-5. pdf 

5-1. "Trace Amounts of Fukushima Radioactivity Detected Along Shoreline of 
British Columbia" (4/6/2015) 
Press release by the Woods Hole Oceanographic Institution. 
http://www.whoi.edu/news-release/fukushima-ucluelet 

5-2. TEPCO's Sea Water Sampling Data 
http://www. tepco. co. j p/ e n/n u/f u ku shi ma-np/f 1 / sm p/i n dex-e. htm I 

5-3. TEPCO's Seawater Monitoring Plan (4/1/2015) 
(only in Japanese) 
http://www.tepco.co. j p/n u/fu ku shi ma-n p/ha nd outs/2 0 15/i mages/ha n douts 150401 06-
j. pdf 

All the best, 
Kenji 



From: 
Sent: 
To: 
Subject: 
Importance: 

Tateiwa, Kenji 
12 Mar 2015 20:50:07 -0400 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, March 13, 2015 at 3pm EDT 
Normal 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, March 13, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, March 27 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (3/2/2015) 
(only in Japanese) 

1-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www.tepco.co .jp/nu/fukushima-np/handouts/2015/images/handouts 150304 05-j .pdf 

1-2. Measures to Reduce Radioactivity in "K" Drainage Line 
http://www.tepco.co .jp/nu/fukushima-np/handouts/2015/images/handouts 150304 06-j .pdf 

1-3. Investigation on Temporary Increase in Radioactivity in Downstream of "Band C" 
Drainage Line 
http:l/www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150304 07-j .pdf 

1-4. Water Level Management after Operation of Frozen-Soil Wall 
http:l/www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150304 08-j .pdf 

2. Rain Water Level Drop in Outer Weir of H4 Area Tank (3/12/2015) 
(only in Japanese) 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150312 04-j.pdf 

3. New Disclosure Policy and Independent Audit in Light of Recent Drainage Water Issue 
(3/6/2015) 
http://www.tepco.co.jp/en/press/coro-com/release/2015/1248564 6844 .html 

4. TEPCO President's Remarks on 4th Anniversary of Great East Japan Earthquake 
( 3/11 /2015) 
http://www. tepee. co. j p/ e nip ress/ corp-com/release/2015/ 12 48663 6844. htm I 

5. "Nuclear Energy in Japan Since Fukushima" (2/17/2015) 
TEPCO's presentation at the Platts Nuclear Energy Conference. 

http://www. platts. com/IM. Platts. Content/Prod u ctsServices/Conf ere n cea n d Eve nts/2015/pc509/p re 
sentations/Kenji Tateiwa.pdf 

6. "Estimated Amount of Radioactive Materials Released into the Air by the Fukushima 
Daiichi NPS Accident" (3/10/2015) 
TEPCO's presentation at the US NRC Regulatory Information Conference (RIC.) 



https :/ /ric. n re-gateway. gov/docs/ a bstracts/tateiwa k-t5-hv-r1 . pdf 

• If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail. jsp?ftpl 0=4881 

(Feel free to foiward this email to your colleagues or have them contact me to be added to 
the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 {ext.)116 
mobile: I (b)(6J I 

----- Original Message ----­
From:Tateiwa, Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, February 26, 2015 10:50 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 27, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 27, 2015 at 3 pm Eastern Standard Time 
(No Call Next Week. Next call will be on Fri, March 13 at 3 pm EDT.) 

[call-in information] {Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(2/23/2015) 
(only in Japanese) 

1-1. Water Contamination Monitoring and Effectiveness of Groundwater Bypass System 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/1150223 04-Lpdf 

1-2. Dismantling Plan for Unit 1 Reactor Building Cover 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/1150223 05-j.pdf 

1-3. Occupational Safety Corrective Actions 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/1150223 06-j.pdf 

1-4. Contaminated Water Issues 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/1150223 12-j.pdf 



2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(2/26/2015) 
(only in Japanese) 

2-1. Plant Status 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150226 04-j.pdf 

2-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150226 05-j.pdf 
(English translation as of 1/2912015) 
http:l/www .tepco.ce.jp/en/nu/fukushima-np/roadmap/images/d 150129 _ 01-e .pdf 

2-3. Re-insertion of Thermocouple into Unit 2 RPV Bottom via SLC Line 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150226 06-Lpdf 

2-4. Contaminated Water Treatment 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150226 07 -Lpdf 

2-5. Environmental Radiation Issues 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/d 150226 08-Lpdf 

2-6. Spent Fuel Pool Issues 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/d 150226 10-Lpdf 

2-7. Preparation for Fuel Debris Removal (3D Laser Scanning, Muon Tomography) 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150226 11-j.pdf 

2-8. D&D-Related R&D Progress and Future Plans 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150226 13-j.pdf 

2-9. Selection of Technologies to Undergo Tritium-Separation Demonstration Testing 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150226 14-j.pdf 

2-10. Establishment of Global Decommissioning Joint Research Center 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150226 15-Lpdf 

3. Temporary Increase in Radioactivity in Downstream of "Band C" Drainage 
Line (212412015) 
http://www.tepce.ce.jp/en/press/cerp-com/release/2015/1248327 6844 .html 

4. Unit 2 Reactor Building Truck Bay Door Roof Likely Source of Radioactivity in "K" 
Drainage Line (2/24/2015) 
www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150224 01-e .pdf 

5. Briefing to Fishermen's Association in Fukushima Prefecture Regarding 
Contaminated Water Issues (2/25/2015) 
(only in Japanese) 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150225 05-j .pdf 

6. Unit 1 Reactor Building 4th Floor Inspection by Technical Committee of Niigata 
Prefecture (2/2112015) 
(only in Japanese) 
http://www. te pco. co. j p/n u/fu ku shim a-n p/h an do uts/2015/i m ages/hand outs 150221 06-j. pdf 

7. Third IAEA Review of Fukushima Daiichi Decommissioning Roadmap (2/17/2015) 
https :l/www. iaea. e rg/newsce nter/p ressre I eases/i aea-tea m-com pleted-th i rd-review-japans­
plan s-decom miss i on-fu kush i ma 



(photos) 
http://www.tepco.co. jp/en/nu/fukushima-np/handouts/2015/images/handouts 150217 03-

e.pdf 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa, Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, February 12, 2015 10:37 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 13, 2015 at 3pm EST 

Nuclear Sector Colleagues. 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 13, 2015 at 3 pm Eastern Standard Time 
(No Call Next Week. Next call will be on Fri. Feb. 27 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (2/9/2015) 
(only in Japanese) 

1-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www. n s r. go. j p/ comm ittee/yu ush ikisya/tokutei ka n sh i/d ata/00 31 02. pdf 

1-2. Water Level Management after Operation of Frozen-Soil Wall (summary) 
http://www. n sr. go .j p/ comm ittee/yu ush ikisya/tokutei_ka n sh i/d ata/00 31_03. pdf 

1-3. Water Level Management after Operation of Frozen-Soil Wall (reference 
information) 

http://www. n sr. go. j pf comm ittee/yu ush ikisya/tokutei ka n sh i/ d ata/00 31 08. pdf 

2. Installation of Muon Detectors for Fuel Debris Detection at Unit 1 (2/9/2015) 
http://www.tepco.eo.jp/en/press/com-com/release/2015/1248057 6844.html 

(photos) 
http://www. tepco. co. j p/ e n/n u/fu ku shi ma-n p/ha nd outs/2015/i mages/ha n douts 1502 09 01-

e. pdf 

3. "The Great Race: The Global Quest for the Car of the Future" 
http://amzn.com/BOOLD 1 OPOQ 
This book features TEPCO's current Chief Nuclear Officer, Takafumi Anegawa, as a visionary 
who jump started Japan's electric vehicle industry. 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa, Kenji 



Sent: Thursday, February 05, 2015 9:24 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 6, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 6, 2015 at 3 pm Eastern Standard Time 
(Next call will be on Fri. Feb. 13 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(1/30/2015) 
(only in Japanese) 

1-1. Water Contamination Monitoring and Effectiveness of Groundwater Bypass 
System 

http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1150130 03-j .pdf 

1-2. Wind Velocity Simulation Inside Unit 1 Reactor Building Cover 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1150130 04-j .pdf 

1-3. Response to Various Issues 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1150130 07-j .pdf 
(page 6/116) ALPS Status 
(page 10/116) Various Water Treatment Systems 
(page 19/116) Filling Up Seawater Piping Trenches 
(page 38/116) Subdrain System 
(page 411116) Frozen Soil Wall 
(page 85/116) Radioactivity in Units 1-3 Discharge Canal 

2. Causes of Significant Occupational Safety Issues at 1 F/2F/KK and 
Countermeasures (2/3/2015) 
(only in Japanese) 
http: /lwww. tepco. co. j p/ cc/p ress/betu 15 j/i mages/ 150202 jO 301. pdf 

3. Nuclear Safety Reform Plan 2014 Q3 Progress Report (2/3/2015) 
http://www.tepco.co.jp/en/press/com-com/release/2015/124 7946 6844. html 

4. IAEA OSART Preparatory Meeting at Kashiwazaki Kariwa (2/2-5/2015) 
(only in Japanese) 
http://www. tepco .co. j p/kk-n p/ data/pu bl ication/pdf/2014/27 02 05. pdf 

5. Removal of Highly Contaminated Water Inside Seawater Piping 
Trenches (1/28/2015) 
(video clip} 
http://www.tepco.co.jp/en/news/librarv/archive-e .html?video uuid=iwz87j2v&catid=69631 

6. TEPCO Official English YouTube 
https://www.youtube.com/user/OfficialTEPCOen 



• If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail .jsp ?ftp1D=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to 
the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 (ext.)116 
mobile: I (b)(6) I 

-----Original Message----­
From:Tateiwa) Kenji 
To:Tateiwa) Kenji 
Sent: Thursday, January 29, 2015 8:53 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Jan. 30, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Jan. 30, 2015 at 3 pm Eastern Standard Time 
(Next call will be on Fri. Feb. 6 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Working-level Meeting of Decommissioning & Contaminated Water Issues 
Team (1/29/2015) 
(only in Japanese) 

1-1. Plant Status 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/d 150129 04-L pdf 

1-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/d 150129 05-L pdf 

(English translation as of 12/25/2014) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 141225 01-e.pdf 

1-3. Retrieval of Thermocouple Installed in Unit 2 RPV Bottom via SLC Line 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 06-j. pdf 

1-4. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 07 -j. pdf 

1-5. Environmental Radiation Issues 



http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 08-j. pdf 

1-6. Work Condition Improvement 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 09-j .pdf 

1-7. Spent Fuel Pool Issues 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 10-j. pdf 

1-8. Preparation for Fuel Debris Removal 
http://www. te pco. co .jp/n u/fu ku sh i ma-n p/road map/i mages/d 150129 _ 11-j. pdf 

1-9. Radioactive Waste Disposal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150129 12-L pdf 

1-10. Status Update of Study on Alternate Core Debris Retrieval Methods (METI) 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/d 150129 14-L pdf 

1-11. Strategic Plan and Risk Mitigation (Nuclear Damage Compensation and 
Decommissioning Facilitation Corporation) 

http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/d 150129 15-L pdf 

2. Updated Schedule on Completion of Contaminated Water Treatment (1/23/2015) 
http://www.tepco.co. j p/ e n/n u/f u ku shi ma-np/ha nd outs/2015/i mages/handouts 150123 02-
e. pdf 

3. Occupational Safety Corrective Actions (1/26/2015) 
http://www. tepco. co .jp/ e n/n u/fu ku shi ma-np/ha nd ou ts/2015/i mages/handouts _ 150126_01-
e. pdf 

4. National Academy of Sciences Fukushima Lessons Learned Committee Phase 2 
#3 (1/29/2015) 
http://www8.nationalacademies.org/cp/meetinqview .aspx?Meetinqld= 7732 
Attached is a compact version of TEPCO's presentation. 
Let me know if you would like to receive the original sized file. 

All the best, 
Kenji 



From: 
Sent: 
To: 
Subject: 
Importance: 

Tateiwa, Kenji 
26 Mar 2015 20:53:14 -0400 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, March 27, 2015 at 3pm EDT 
Normal 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, March 27, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on THU, April 9 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. Unit 1 Muon Tomography Preliminary Results (3/19/2015) 
http://www. tepco. co. j p/ e n/n u/f u ku shi ma-np/ha nd outs/2015/i mages/handouts 150319 01-e. pdf 

2. Contaminated Water Committee (3/17/2015) 
(only in Japanese) 
2-1. Studies Related to Frozen Soil Wall 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/c150317 07-j.pdf 

2-2. Studies Related to High-Performance ALPS 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 150317 _ 08-j.pdf 

3. NRA Special Facilities Monitoring and Evaluation Committee (3/25/2015) 
(only in Japanese) 
3-1. "K" Drainage Line Investigation and Actions 
http://www.tepco.co .jp/nu/fukushima-np/handouts/2015/images/handouts 150325 04-j .pdf 

3-2. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http:l/www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150325 08-j .pdf 

4. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(3/26/2015) 
(only in Japanese) 
4-1. Plant Status 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/d 150326 04-L pdf 

4-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/d 150326 05-L pdf 

(English translation as of 2/26/2015) 
http://www.tepco.co. jp/en/nu/fukushima-np/roadmap/images/d 150226 01-e .pdf 

4-3. Contaminated Water Treatment 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 07 -j. pdf 

4-4. Environmental Radiation Issues {large file size: 56 MB) 



http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 08-j. pdf 

4-5. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 10-j. pdf 

4-6. Preparation for Fuel Debris Removal 
http :l/www. te pco. co. jp/n u/fu kush i ma-n p/road map/images/ d 150 326 11-j. pdf 

4-7. Radioactive Waste Processing (Radionuclide Analyses of Samples Taken from Units 
1-3 RIB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 12-L pdf 

• If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail. jsp ?ftp I D=4881 

(Feel free to foiward this email to your colleagues or have them contact me to be added to 
the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 {ext.)116 
mobile: I (b)(6J I 

----- Original Message ----­
From:Tateiwa. Kenji 
To:Tateiwa. Kenji 
Sent: Thursday, March 12, 2015 8:50 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, March 13, 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, March 13, 2015 at 3 pm Eastern Daylight Time 
{No Call Next Week. Next call will be on Fri. March 27 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (3/2/2015) 
{only in Japanese) 

1-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts_ 150304 _ 05-j. pdf 



1-2. Measures to Reduce Radioactivity in "K" Drainage Line 
http://www.tepco.co. jp/nu/fukushima-np/handouts/2015/images/handouts 150304 06-j. pdf 

1-3. Investigation on Temporary Increase in Radioactivity in Downstream of "B and C" 
Drainage Line 

http://www.tepco.co. jp/nu/fukushima-np/handouts/2015/images/handouts 150304 07 -j. pdf 

1-4. Water Level Management after Operation of Frozen-Soil Wall 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts_ 150304 _ 08-j. pdf 

2. Rain Water Level Drop in Outer Weir of H4 Area Tank (3/12/2015) 
{only in Japanese} 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150312 04-j .pdf 

3. New Disclosure Policy and Independent Audit in Light of Recent Drainage Water Issue 
(3/6/2015) 
http://www.tepco.co.jp/en/press/corp-com/release/2015/1248564 6844 .html 

4. TEPCO President's Remarks on 4th Anniversary of Great East Japan Earthquake 
(3/11 /2015) 
http://www.tepco.co.jp/en/press/corp-com/release/2015/1248663 6844 .html 

5. "Nuclear Energy in Japan Since Fukushima" (2/17/2015) 
TEPCO's presentation at the Platts Nuclear Energy Conference. 

http://www.platts.com/IM .Platts. Content/ProductsServices/ConferenceandEvents/2015/pc509/p 
resentations/Kenji Tateiwa.pdf 

6. "Estimated Amount of Radioactive Materials Released into the Air by the Fukushima 
Daiichi NPS Accident" (3/10/2015) 
TEPCO's presentation at the US NRC Regulatory Information Conference (RIC.) 

https :/Irie. n rc-g ateway. gov /docs/ a bstracts/tateiwak-t5-hv-r 1 . pdf 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa. Kenji 
Sent: Thursday, February 26, 2015 10:50 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri. Feb. 27, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 27, 2015 at 3 pm Eastern Standard Time 
(No Call Next Week. Next call will be on Fri. March 13 at 3 pm EDT.) 

[call-in information] {Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 



1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(2/23/2015) 
(only in Japanese) 
1-1. Water Contamination Monitoring and Effectiveness of Groundwater Bypass 

System 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150223 04-j .pdf 

1-2. Dismantling Plan for Unit 1 Reactor Building Cover 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150223 _ 05-j .pdf 

1-3. Occupational Safety Corrective Actions 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150223 06-j .pdf 

1-4. Contaminated Water Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150223 12-j .pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(2/26/2015) 
(only in Japanese) 
2-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 04-j .pdf 

2-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 05-j .pdf 
(English translation as of 1/29/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150129 01-e .pdf 

2-3. Re-insertion of Thermocouple into Unit 2 RPV Bottom via SLC Line 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 06-j .pdf 

2-4. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 _ 07 -j .pdf 

2-5. Environmental Radiation Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 08-j .pdf 

2-6. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 10-j .pdf 

2-7. Preparation for Fuel Debris Removal (3D Laser Scanning, Muon Tomography) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 11-j .pdf 

2-8. D&D-Related R&D Progress and Future Plans 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 13-j .pdf 

2-9. Selection of Technologies to Undergo Tritium-Separation Demonstration Testing 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 14-j .pdf 

2-10. Establishment of Global Decommissioning Joint Research Center 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 15-j .pdf 

3. Temporary Increase in Radioactivity in Downstream of "Band C" Drainage 
Line (2/24/2015) 
http://www.tepco.co.jp/en/press/corp-com/release/201511248327 6844 .html 



4. Unit 2 Reactor Building Truck Bay Door Roof Likely Source of Radioactivity in "K" 
Drainage Line (2/24/2015) 
www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150224 O 1-e. pdf 

5. Briefing to Fishermen's Association in Fukushima Prefecture Regarding 
Contaminated Water Issues (2/25/2015) 
(only in Japanese) 
http :/lwww. te pco. co. j p/n u/fu kush i ma-n p/ha n douts/2015/i mag es/handouts 15022 5 0 5-j. pdf 

6. Unit 1 Reactor Building 4th Floor Inspection by Technical Committee of Niigata 
Prefecture (2/21/2015) 
(only in Japanese) 
http://www. te pea. co. j p/n u/fu ku sh i ma-n p/ha n douts/2015/i mag es/handouts 150221 06-j. pdf 

7. Third IAEA Review of Fukushima Daiichi Decommissioning Roadmap (2/17/2015) 
https ://www.iaea.org/ n ewscenter/p ressreleases/iaea-tea m-comp I eted-th i rd-review-japans­
p I ans-decom m issio n-f u ku shi ma 

(photos) 
http:/lwww .tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150217 03-

e. pdf 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, February 12, 2015 10:37 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 13, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 13, 2015 at 3 pm Eastern Standard Time 
(No Call Next Week. Next call will be on Fri, Feb. 27 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (2/9/2015) 
(only in Japanese) 

1-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www. nsr .go.jp/committee/yuushikisya/tokutei kanshi/data/0031 02.pdf 

1-2. Water Level Management after Operation of Frozen-Soil Wall (summary) 
http :/lwww. n s r. go. j p/ comm ittee/yu ush i ki sya/tokutei kansh ii da ta/00 31 03. pdf 

1-3. Water Level Management after Operation of Frozen-Soil Wall (reference 
information) 

http://www. n s r. go. j p/ comm ittee/yu ush i ki sya/tokutei kansh ii da ta/00 31 08. pdf 



2. Installation of Muon Detectors for Fuel Debris Detection at Unit 1 (2/9/2015) 
http://www.tepco.co.jp/en/press/corp-com/release/2015/1248057 6844. html 
(photos) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150209 01-

e.pdf 

3. "The Great Race: The Global Quest for the Car of the Future" 
http://amzn.com/BOOLD 1 OPOQ 
This book features TEPCO's current Chief Nuclear Officer, Takafumi Anegawa, as a 
visionary who jump started Japan's electric vehicle industry. 

All the best. 
Kenji 

-----Original Message----­
From:Tateiwa, Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, February 05, 2015 9:24 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 6, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 6, 2015 at 3 pm Eastern Standard Time 
(Next call will be on Fri. Feb. 13 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water 
Issues (1/30/2015) 
(only in Japanese) 

1-1. Water Contamination Monitoring and Effectiveness of Groundwater Bypass 
System 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150130 03-L pdf 

1-2. Wind Velocity Simulation Inside Unit 1 Reactor Building Cover 
http://www.tepee.co .jp/nu/fukushima-np/roadmap/images/1150130 04-L pdf 

1-3. Response to Various Issues 
http://www.tepee.co .jp/nu/fukushima-np/roadmap/images/1150130 07 -L pdf 
(page 6/116) ALPS Status 
(page 10/116) Various Water Treatment Systems 
(page 19/116) Filling Up Seawater Piping Trenches 
(page 38/116) Subdrain System 
(page 41/116) Frozen Soil Wall 
(page 85/116) Radioactivity in Units 1-3 Discharge Canal 

2. Causes of Significant Occupational Safety Issues at 1 F/2F/KK and 
Countermeasures (2/3/2015) 



(only in Japanese) 
http://www.tepco.eo.jp/cc/press/betu15 j/images/150202j0301.pdf 

3. Nuclear Safety Reform Plan 2014 Q3 Progress Report (2/3/2015) 
http://www. tepee. co. j p/ e n/p ress/corp-com/release/2015/ 124 7946 6844. htm I 

4. IAEA OSART Preparatory Meeting at Kashiwazaki Kariwa (2/2-5/2015) 
(only in Japanese) 
http://www. tepee. co .jp/kk-n p/d ata/p u bl i cation/ pdf/2014/2 70205. pdf 

5. Removal of Highly Contaminated Water Inside Seawater Piping 
Trenches (1128/2015) 
(video clip) 
http://www.tepco.co.jp/en/news/library/archive-e .html?video uuid=iwz87j2v&catid=69631 

6. TEPCO Official English YouTube 
https://www.youtube.com/user/OfficialTEPCOen 

* If you cannot display Japanese characters. please install the following font packs: 
http://www.adobe.com/support/downloads/detail. jsp?ftpl 0=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added 
to the distribution list.) 

All the best, 
Kenji 



From: 
Sent: 
To: 
Subject: 
Importance: 

Tateiwa, Kenji 
7 May 2015 21:07:11 -0400 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, May 8, 2015 at 3pm EDT 
Normal 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, May 8, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, May 22 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. Unit 1 Drywell Internal Investigation by Transforming Robots: Summary of Findings 
(4/30/2015) 
(only in Japanese) 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150430 01-j .pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(4/30/2015) 
(only in Japanese) 
2-1. Plant Status 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 04-j. pdf 

2-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 05-L pdf 

(English translation as of 3/26/2015) 
http:l/www.tepco.co. jp/en/nu/fukushima-np/roadmap/images/d 150326 01-e .pdf 

2-3. Contaminated Water Treatment (file size: 14 MB) 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/d 150430 07 -L pdf 

2-4. Environmental Radiation Issues (file size: 17 MB) 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 08-j. pdf 

2-5. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 10-L pdf 

2-6. Preparation for Fuel Debris Removal 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/d 150430 11-L pdf 

2-7. Radioactive Waste Processing 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 12-j. pdf 

2-8. NDF's 2015 Technical Strategy Plan in Preparation for Revising the Mid-to-Long 
Term Decommissioning Roadmap (file size: 18 MB) 



http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 14-j. pdf 

2-9. Identification of Risk Factors Related to Off-site Radiological Impact 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 _ 15-j. pdf 

2-10. Preparation for Disclosing All Radiological Data 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 16-L pdf 

2-11. Government-Funded Demonstration Testing Results for 5 Contaminated Water 
Treatment Systems 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 17 -j. pdf 

3. Test Operation of Brine Circulation for Frozen Soil Wall (413012015) 
http ://photo. tepco. co .jp/ e n/date/2015/201504-e/ 150430-02e. htm I 

* If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail. jsp?ftpl 0=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to 
the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager. Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington. DC 20037 
tel: +1-202-457-0790 ext.)116 
mobile: (b)(6) 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, April 23, 2015 10:42 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, April 24, 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, April 24, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, May 8 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 



1. Unit 1 Drywell Internal Investigation by Transforming Robots (4/10-19/2015) 
http://www.tepco.co.jp/en/press/corp-com/release/2015/1249780 6844 .html 

(April 10 Results) 
http://www. tepco. co .jp/e n/n u/fu ku shi ma-n p/ha ndo uts/2015/i mages/handouts _ 1504 13_01-

e. pdf 
(video clip for April 10) 

http ://photo. tepco. co. j p/ e n/date/2015/201504-e/ 1504 13-01 e. htm I 

(April 15 Results) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150416 01-

e .pdf 
(video clip for April 15) 

http:// photo. tepco. co. j p/ en/ date/2015/2 O 1504-e/ 1504 16-01 e. htm I 

(April 16 Results) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150417 01-

e .pdf 
(video clip for April 16) 

http://photo.tepco.co.jp/en/date/2015/201504-e/150417-01 e.html 

(April 18-19 Results) 
http://www. tepco. co. j p/e n/n u/f u ku shi ma-n p/ha ndo uts/2015/i mages/handouts 1504 20 01-

e. pdf 
(video clip for April 18-19) 

http:// photo. tepco. co. j p/e n/date/2015/201504-e/ 150420-01 e. htm I 

2. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(4/13/2015) 
(only in Japanese) 

2-1. Water Contamination Monitoring and Effectiveness of Groundwater Bypass System 
http://www.tepce.co.jp/nu/fukushima-np/roadmap/images/1150413 _ 04-j.pdf 

2-2. Preparation for Dismantling Unit 1 Reactor Building Cover 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/1150413 05-Lpdf 

2-3. Outdoor Cable Fire 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/1150413 11-j.pdf 

2-4. Status Report on Identification of Risk Factors Related to Off-site 
Radiological Impact 

http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/1150413 12-Lpdf 

2-5. New Framework and Organization Related to Disclosure of All Radiological Data 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/1150413 13-Lpdf 

2-6. NDF's Draft 2015 Technical Strategy Plan in Preparation for Revising the Mid-to­
Long Term Decommissioning Roadmap 

http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/1150413 15-j.pdf 

2-7. Draft Straw Man for the Revised Mid-to-Long Term Decommissioning Roadmap 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/1150413 18-Lpdf 



2-8. Status Report on Various Issues (155 pages, 13.3 MB) 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/1150413 19-j.pdf 

3. NRA Special Facilities Monitoring and Evaluation Committee (4/22/2015) 
{only in Japanese} 

3-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www.nsr.qo.jp/data/000104663.pdf 

3-2. Water Collected on Lid of High-Intensity Container Inside a Box Culvert 
http://www.nsr.go.jp/data/000104664 .pdf 

3-3. Groundwater Inflow Mitigation Measures and Water Level Management 
http://www.nsr.qo.jp/data/000104677 .pdf 

3-4. Reduction of Radioactivity in Drainage Channels 
http://www.nsr.qo.jp/data/000104668.pdf 

4. Inadvertent Stop of Drainage Pumps at K Drainage Channel--Now Restored (4/21, 
23/2015) 
http://www.tepco.co.jp/en/press/corp-com/release/2015/1249920 6844 .html 
(Detailed Info) 
http://www.tepco.co. jp/en/nu/fukushima-np/handouts/2015/images/handouts 150421 01-

e.pdf 

5. IAEA Delegation Visit to Fukushima Daiichi (4/19/2015) 
http:// photo. te pea. co .jp/ en/d ate/2015/201504-e/ 150421-01 e. htm I 

*If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail.jsp?ftpl D=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to 
the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street. NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 ext.}116 
mobile: (b)(6) 

-----Original Message----­
From:Tateiwa, Kenji 
To:Tateiwa, Kenji 
Sent: Wednesday, April 08, 2015 8:25 PM 
Subject: [TEPCO Weekly Fukushima Update Call] THU, April 9, 2015 at 3pm EDT 



Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
THU, April 9, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, April 24 at 3 pm EDT.) 

[call-in information] {Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Unit 3 Shield Plug in Front of Containment Vessel Equipment Hatch: Assumed 
Cause of Movement (3/30/2015) 

Shield plug could have moved due to pressure differential between containment vessel and 
reactor building when RIB hydrogen explosion occurred. 
(only in Japanese) 
http :l/www. te pco. co. j p/ n u/fu kush i ma-n p/ha n douts/201 5/i mag es/hand outs 150 330 04-j. pdf 

2. Unit 3 Spent Fuel Pool Gate Condition (4/6/2015) 
Visual inspection found no significant impact to one of the two layers of gates 

(G1) maintaining water-tightness of pool. 
(only in Japanese) 
http://www.tepee.co .jp/nu/fukushima-np/handouts/2015/images/handouts 150406 04-j .pdf 

3. Crawler Robot to Investigate Inside Unit 1 Drywell (4/6/2015) 
http://www.tepco.eo.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150406 01-
e.pdf 

4-1. Nuclear Safety Reform Plan: Quarterly Progress Report (3/30/2015) 
http:l/www.tepco.co.jp/en/press/corp-com/release/2015/ 1249285 6844 .html 

4-2. Full Report 
(only in Japanese) 
http://www. te pco. co. j p/cc/p ress/betu 15 j/i mages/ 150330j0102. pdf 

4-3. TEPCO's Nuclear Reform Monitoring Committee 
http:l/www.nrmc.jp/en/report/detail/1249278 5233.html 

4-4. "Reviewing the Two Years of Nuclear Safety Reform" 
http://www. n rmc .j p/ en/re port/deta i l/_ics Fi I es/ afi e I dfile/2015/04/02/E-5. pdf 

5-1. "Trace Amounts of Fukushima Radioactivity Detected Along Shoreline of British 
Columbia" (4/6/2015) 
Press release by the Woods Hole Oceanographic Institution. 
http://www. whoi .edu/news-release/fukushima-ucluelet 

5-2. TEPCO's Sea Water Sampling Data 
http:l/www.tepco.co.jp/en/nu/fukushima-np/f 1 /smp/index-e .html 



5-3. TEPCO's Seawater Monitoring Plan (4/1/2015) 
(only in Japanese) 
http :l/www. te pco. co. j p/ n u/fu kush i ma-n p/ha n douts/201 5/i mag es/hand outs 150401 06-j. pdf 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa. Kenji 
Sent: Thursday, March 26, 2015 8:53 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri. March 27, 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, March 27, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on THU, April 9 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Unit 1 Muon Tomography Preliminary Results (3/19/2015) 
http://www. tepco .co. j p/en/n u/f u kush i ma-n p/hand outs/2015/i mages/h an douts 150319 01-
e. pdf 

2. Contaminated Water Committee (3/17/2015) 
(only in Japanese) 
2-1. Studies Related to Frozen Soil Wall 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c150317 07-j. pdf 

2-2. Studies Related to High-Performance ALPS 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c 150317 08-L pdf 

3. NRA Special Facilities Monitoring and Evaluation Committee (3/25/2015) 
(only in Japanese) 
3-1. "K" Drainage Line Investigation and Actions 
http :/lwww. tepco. co. j p/n u/f u k us hi ma-n p/ha n do uts/2015/i mages/handouts 150325 04-

L pdf 

3-2. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150325 08-

j.pdf 

4. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(3/26/2015) 
(only in Japanese) 
4-1. Plant Status 



http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 04-j .pdf 

4-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 _ 05-j .pdf 
(English translation as of 2/26/2015) 

http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150226 01-e .pdf 

4-3. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 07 -j .pdf 

4-4. Environmental Radiation Issues (large file size: 56 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 08-j .pdf 

4-5. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 10-j .pdf 

4-6. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 11-j .pdf 

4-7. Radioactive Waste Processing (Radionuclide Analyses of Samples Taken from 
Units 1-3 RIB) 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 12-j .pdf 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa. Kenji 
Sent: Thursday, March 12. 2015 8:50 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, March 13, 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, March 13, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, March 27 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (3/2/2015) 
(only in Japanese) 

1-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www.tepco.co .jp/nu/fukushima-np/handouts/2015/images/handouts 150304 05-

Lpdf 

1-2. Measures to Reduce Radioactivity in "K" Drainage Line 



http:l/www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150304 06-
j.pdf 

1-3. Investigation on Temporary Increase in Radioactivity in Downstream of "B 
and C" Drainage Line 

http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150304 07 -
Lpdf 

1-4. Water Level Management after Operation of Frozen-Soil Wall 
http://www.tepco.co .jp/nu/fukushima-np/handouts/2015/images/handouts 150304 08-

Lpdf 

2. Rain Water Level Drop in Outer Weir of H4 Area Tank (3/12/2015) 
(only in Japanese) 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150312 04-
j.pdf 

3. New Disclosure Policy and Independent Audit in Light of Recent Drainage Water 
Issue (3/6/2015) 
http://www. tepee. co. j pl e nip ress/ corp-com/release/2015112 48564 6844. htm I 

4. TEPCO President's Remarks on 4th Anniversary of Great East Japan Earthquake 
( 3/11 /2015) 
http://www.tepco.co. j p/ e n/p ress/corp-com/release/2O15/ 12 48663 6844. htm I 

5. "Nuclear Energy in Japan Since Fukushima" (2/17/2015) 
TEPCO's presentation at the Platts Nuclear Energy Conference. 

http://www. platts. com/IM. Pia tts. Content/Prod u ctsServices/Confere n cea n d Even ts/2015/pc 
509/presentations/Kenji Tateiwa.pdf 

6. "Estimated Amount of Radioactive Materials Released into the Air by the 
Fukushima Daiichi NPS Accident" (3/10/2015) 
TEPCO's presentation at the US NRC Regulatory Information Conference (RIC.) 

https :/Irie. n re-gateway. gov/docs/ a bstra cts/tateiwa k-t5-hv-r1 . pdf 

All the best, 
Kenji 



From: 
Sent: 
To: 
Subject: 
Importance: 

Tateiwa, Kenji 
21 May 2015 21:21:54 -0400 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, May 22, 2015 at 3pm EDT 
Normal 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, May 22, 2015 at 3pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, June 5 at 3pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. IAEA Peer Review Mission Report#3 (5/14/2015) 
http://www. tepco. co. j p/ e n/n u/f u ku shi ma-np/ha nd outs/2015/i mages/handouts 150514 01-e. pdf 

"IAEA Issues Report on Fukushima Decommissioning Review" {IAEA Press Release) 
https://www .iaea .orn/newscenter/pressreleases/iaea-issues-report-fukushima-decommissioning­

review 

2. Fukushima Nuclear Accident Unresolved Issues Progress Report# 3 (5/20/2015) 
http://www.tepco.co. j p/ e n/p ress/corp-com/release/2 O 15/ 12 5092 7 6844. htm I 

(English Summary) 
http://www. te pco. co. jp/en/press/ corp-com/rel ease/betu 15 e/i mages/ 150520e0101 . pdf 

(Japanese Full Report: 503 pages, 27 MB) 
• http://www.tepco.co.jp/cc/press/betu 15j/images/150520j0102.pdf 

3. High-Level Meeting of Decommissioning & Contaminated Water Issues 
Team (5/21/2015) 
(only in Japanese) 
3-1. Basic Policy regarding the Mid-and-Long-Term Decommissioning Roadmap 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/t 150521 05-j .pdf 

3-2. Straw Man for the Mid-and-Long-Term Decommissioning Roadmap 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/t 150521 06-j .pdf 

3-3. Enhanced Coordination on R&D Activities for Decommissioning and Contaminated 
Water Issues 

http://www. te pco. co. jp/n u/fu kush i ma-n p/road map/i mages/t 150521 0 3-j. pdf 

• If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail. jsp ?ftp I 0=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to 
the distribution list.) 



All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington. DC 20037 
tel: +1-202-457-0790 ext.)116 
mobile: (b)(6) 

----- Original Message ----­
From: Tateiwa. Kenji 
To:Tateiwa. Kenji 
Sent: Thursday, May 07, 2015 9:07 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, May 8, 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, May 8, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri. May 22 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Unit 1 Drywell Internal Investigation by Transforming Robots: Summary of Findings 
(4/30/2015) 
{only in Japanese) 

http://www. tepco. co. j pin u/fu kush ima-n p/handouts/2015/images/ha n do uts 1 50430 01-L pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(4/30/2015) 
{only in Japanese) 
2-1. Plant Status 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150430 04-j.pdf 

2-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150430 05-Lpdf 
(English translation as of 3/26/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150326 01-e .pdf 

2-3. Contaminated Water Treatment (file size: 14 MB) 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150430 07 -j.pdf 

2-4. Environmental Radiation Issues (file size: 17 MB) 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150430 08-j.pdf 



2-5. Spent Fuel Pool Issues 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150430 10-j.pdf 

2-6. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430_11-j.pdf 

2-7. Radioactive Waste Processing 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150430 12-Lpdf 

2-8. NDF's 2015 Technical Strategy Plan in Preparation for Revising the Mid-to-Long 
Term Decommissioning Roadmap (file size: 18 MB) 

http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150430 14-j.pdf 

2-9. Identification of Risk Factors Related to Off-site Radiological Impact 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150430 15-Lpdf 

2-10. Preparation for Disclosing All Radiological Data 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150430 16-Lpdf 

2-11. Government-Funded Demonstration Testing Results for 5 Contaminated Water 
Treatment Systems 

http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150430 17-j.pdf 

3. Test Operation of Brine Circulation for Frozen Soil Wall (4/30/2015) 
http:// photo. te pea. co. j p/ en/d ate/2015/201504-e/ 150430-02e. htm I 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, April 23, 2015 10:42 PM 
Subject: (TEPCO Weekly Fukushima Update Call] Fri, April 24, 2015 at 3pm EDT 

Nuclear Sector Colleagues. 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, April 24, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, May 8 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Unit 1 Drywell Internal Investigation by Transforming Robots (4/10-19/2015) 
http:l/www.tepco.co.jp/en/press/corp-com/release/2015/1249780 6844.html 

(April 10 Results) 



http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150413 01-
e. pdf 

(video clip for April 10) 
http ://photo. te pco. co. jp/en/d ate/2015/201504-e/ 1 50413-01 e. htm I 

(April 15 Results) 
http://www. te pea. co. jp/ en/n u/fu ku sh i ma-n p/ha n douts/2015/i mag es/handouts 1504 16 01-

e. pdf 
(video clip for April 15) 

http ://photo. te pea. co. jp/en/d ate/2015/201504-e/ 1 50416-01 e. htm I 

(April 16 Results) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150417 01-

e. pdf 
(video clip for April 16) 

http://photo.tepco.eo.jp/en/date/2015/201504-e/150417-01 e.html 

(April 18-19 Results) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts_ 150420_01-

e. pdf 
(video clip for April 18-19) 

http ://photo. te pea. co. jp/en/d ate/2015/201504-e/ 1 50420-01 e. htm I 

2. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(4/13/2015) 
(only in Japanese) 
2-1. Water Contamination Monitoring and Effectiveness of Groundwater Bypass 

System 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 04-j .pdf 

2-2. Preparation for Dismantling Unit 1 Reactor Building Cover 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 _ 05-j .pdf 

2-3. Outdoor Cable Fire 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 11-j .pdf 

2-4. Status Report on Identification of Risk Factors Related to Off-site 
Radiological Impact 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 12-j .pdf 

2-5. New Framework and Organization Related to Disclosure of All Radiological Data 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 13-j .pdf 

2-6. NDF's Draft 2015 Technical Strategy Plan in Preparation for Revising the Mid-to­
Long Term Decommissioning Roadmap 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 15-j .pdf 

2-7. Draft Straw Man for the Revised Mid-to-Long Term Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 18-j .pdf 

2-8. Status Report on Various Issues (155 pages, 13.3 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 19-j .pdf 



3. NRA Special Facilities Monitoring and Evaluation Committee (4/22/2015) 
(only in Japanese) 

3-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www.nsr.go.jp/data/000104663.pdf 

3-2. Water Collected on Lid of High-Intensity Container Inside a Box Culvert 
http://www.nsr .go. jp/data/000104664 .pdf 

3-3. Groundwater Inflow Mitigation Measures and Water Level Management 
http://www.nsr.qo.jp/data/000104677 .pdf 

3-4. Reduction of Radioactivity in Drainage Channels 
http://www.nsr.go.jp/data/000104668.pdf 

4. Inadvertent Stop of Drainage Pumps at K Drainage Channel--Now Restored (4/21, 
23/2015) 
http://www.tepco.co.jp/en/press/corn-com/release/2015/124 9920 6844 .html 

(Detailed Info) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150421 01-

e. pdf 

5. IAEA Delegation Visit to Fukushima Daiichi (4/19/2015) 
http://photo.tepco.co.jp/en/date/2015/201504-e/150421-01 e .html 

* If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail .jsp ?ftplD=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to 
the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 (ext.)116 
mobile: I (b)(6J I 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa, Kenji 
Sent: Wednesday, April 08, 2015 8:25 PM 
Subject: [TEPCO Weekly Fukushima Update Call] THU, April 9, 2015 at 3pm EDT 

Nuclear Sector Colleagues. 



Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
THU, April 9, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, April 24 at 3 pm EDT.} 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Unit 3 Shield Plug in Front of Containment Vessel Equipment Hatch: Assumed 
Cause of Movement (3/3012015) 

Shield plug could have moved due to pressure differential between containment vessel 
and reactor building when RIB hydrogen explosion occurred. 
(only in Japanese) 
http: l/www. tepco. co. j pin ulfu kush ima-n p/handoutsl2015/imageslh an do uts 150330 04-j. pdf 

2. Unit 3 Spent Fuel Pool Gate Condition (41612015) 
Visual inspection found no significant impact to one of the two layers of gates 

(G1) maintaining water-tightness of pool. 
(only in Japanese) 
http://www. tepco .co. j pin u/fu kush ima-n p/handouts/2015/ima ges/h an do uts 150406 04-L pdf 

3. Crawler Robot to Investigate Inside Unit 1 Drywell (4/6/2015) 
http:l/www .tepco.co.jplenlnulfukushima-np/handoutsl20151images/handouts 150406 01-
e.pdf 

4-1. Nuclear Safety Reform Plan: Quarterly Progress Report (3/30/2015) 
http://www.tepco.co.jp/en/press/com-comlrelease/2015/124 9285 6844. html 

4-2. Full Report 
(only in Japanese) 
http://www. tepco .co. j pl cc/p ress/betu 15 j/i magesl 150 330jO1 02. pdf 

4-3. TEPCO's Nuclear Reform Monitoring Committee 
http:l/www .nrmc.jp/en/reportldetaill1249278 5233.html 

4-4. "Reviewing the Two Years of Nuclear Safety Reform" 
http://www. n rmc. j p/e n/repo rt! de ta i II ics Fi I es/ a fie I dfi le/2015/04/02/E-5. pdf 

5-1. "Trace Amounts of Fukushima Radioactivity Detected Along Shoreline of British 
Columbia" (4/6/2015) 
Press release by the Woods Hole Oceanographic Institution. 
http:l/www.whoi.edu/news-release/fukushima-ucluelet 

5-2. TEPCO's Sea Water Sampling Data 
http:l/www.tepco.co.jplen/nulfukushima-nplf1/smplindex-e.html 

5-3. TEPCO's Seawater Monitoring Plan (4/1/2015) 
(only in Japanese) 
http://www. tepco .co. j p/n u/fu kush ima-n p/handouts/2015/imageslh an do uts 150401 06-L pdf 



All the best. 
Kenji 

-----Original Message----­
From:Tateiwa, Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, March 26, 2015 8:53 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, March 27, 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, March 27, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on THU. April 9 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.} 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Unit 1 Muon Tomography Preliminary Results (3119/2015) 
http://www. tepee. co. j p/ e n/n u/fu ku s hi ma-np/ha nd ou ts/2015/i mages/handouts 150319 01-
e. pdf 

2. Contaminated Water Committee (3/17/2015) 
(only in Japanese) 
2-1. Studies Related to Frozen Soil Wall 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c150317 07-Lpdf 

2-2. Studies Related to High-Performance ALPS 
http:l/www.tepco.co.jp/nu/fukushima-np/roadmap/images/c150317 08-j.pdf 

3. NRA Special Facilities Monitoring and Evaluation Committee (3/25/2015) 
(only in Japanese) 
3-1. "K" Drainage Line Investigation and Actions 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150325 04-

Lpdf 

3-2. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www.tepco.co .jp/nu/fukushima-np/handouts/2015/images/handouts 150325 08-

Lpdf 

4. Working-level Meeting of Decommissioning & Contaminated Water Issues 
Team (3/26/2015) 
(only in Japanese) 
4-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 _ 04-j. pdf 

4-2. Summary Status of Decommissioning Roadmap 
http:/lwww.tepee.co .jp/nu/fukushima-np/roadmap/images/d 150326 05-L pdf 



(English translation as of 2/26/2015) 
http://www.tepco.co. jp/en/nu/fukushima-np/roadmap/images/d 150226 01-e .pdf 

4-3. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 _ 07 -j. pdf 

4-4. Environmental Radiation Issues (large file size: 56 MB) 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/d 150326 08-L pdf 

4-5. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 10-j. pdf 

4-6. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 _ 11-j. pdf 

4-7. Radioactive Waste Processing (Radionuclide Analyses of Samples Taken 
from Units 1-3 RIB) 

http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/d 150326 12-L pdf 

All the best, 
Kenji 



From: 
Sent: 
To: 
Subject: 
Importance: 

Tateiwa, Kenji 
8 Apr 2015 20:25:01 -0400 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] THU, April 9, 2015 at 3pm EDT 

Normal 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
THU, April 9. 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, April 24 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. Unit 3 Shield Plug in Front of Containment Vessel Equipment Hatch: Assumed Cause of 
Movement (3/3012015) 

Shield plug could have moved due to pressure differential between containment vessel and 
reactor building when RIB hydrogen explosion occurred. 
(only in Japanese) 
http://www. tepco. co. j p/n u/f u ku shi ma-n p/ha nd outs/2015/i mages/ha n douts 150330 04-L pdf 

2. Unit 3 Spent Fuel Pool Gate Condition (4/6/2015) 
Visual inspection found no significant impact to one of the two layers of gates (G 1) maintaining 

water-tightness of pool. 
(only in Japanese) 
http://www. tepee. co. j p/n u/fu ku s hi ma-n p/ha nd ou ts/2015/i mages/ha n douts 150406 04-j. pdf 

3. Crawler Robot to Investigate Inside Unit 1 Drywell (4/612015) 
http://www. tepco. co. j p/ e n/n u/f u ku shi ma-np/ha nd outs/2015/i mages/handouts 150406 01-e. pdf 

4-1. Nuclear Safety Reform Plan: Quarterly Progress Report (3/30/2015) 
http://www. tepco. co. j p/ e n/p ress/corp-com/release/2015/ 12 49285 6844. htm I 

4-2. Full Report 
(only in Japanese) 
http://www.tepco.co.jp/cc/press/betu 15 j/images/150330j0102.pdf 

4-3. TEPCO's Nuclear Reform Monitoring Committee 
http://www.nrmc.jp/en/report/detail/ 1249278 5233.html 

4-4. "Reviewing the Two Years of Nuclear Safety Reform" 
http://www. n rmc. jp/en/ report/d etai I/ i csF iles/ afieldfi le/201 5/04/02/E-5. pdf 

5-1. nTrace Amounts of Fukushima Radioactivity Detected Along Shoreline of British 
Columbia" (4/6/2015) 
Press release by the Woods Hole Oceanographic Institution. 
http://www.whoi.edu/news-release/fukushima-ucluelet 



5-2. TEPCO's Sea Water Sampling Data 
http://www.tepco.co.jp/en/nu/fukushima-np/f1/smp/index-e.html 

5-3. TEPCO's Seawater Monitoring Plan (4/1/2015) 
(only in Japanese) 
http://www. tepee. co. j p/n u/fu ku shi ma-n p/ha nd ou ts/2015/i mages/ha n douts 150401 06-L pdf 

* If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail. jsp?ftpl D=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to 
the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager. Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 ext.)116 
mobile: (b)(6) 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, March 26, 2015 8:53 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, March 27, 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, March 27, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on THU, April 9 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Unit 1 Muon Tomography Preliminary Results (3/19/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150319 01-e .pdf 

2. Contaminated Water Committee (3/17/2015) 
(only in Japanese) 
2-1. Studies Related to Frozen Soil Wall 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/c 150317 07-j.pdf 

2-2. Studies Related to High-Performance ALPS 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/c 150317 08-Lpdf 



3. NRA Special Facilities Monitoring and Evaluation Committee (3/25/2015) 
(only in Japanese) 

3-1. "K" Drainage Line Investigation and Actions 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts_ 150325 _ 04-j. pdf 

3-2. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www. tepco. co. j p/n u/fu kush ima-n p/handouts/2015/images/ha n do uts 1 50325 08-L pdf 

4. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(3/26/2015) 
(only in Japanese) 
4-1. Plant Status 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/d 150326 04-j.pdf 

4-2. Summary Status of Decommissioning Roadmap 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/d 150326 05-j.pdf 
(English translation as of 2/26/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150226 _ 01-e .pdf 

4-3. Contaminated Water Treatment 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150326 07 -Lpdf 

4-4. Environmental Radiation Issues (large file size: 56 MB) 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150326 08-Lpdf 

4-5. Spent Fuel Pool Issues 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150326 10-Lpdf 

4-6. Preparation for Fuel Debris Removal 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150326 11-Lpdf 

4-7. Radioactive Waste Processing (Radionuclide Analyses of Samples Taken from 
Units 1-3 R/B) 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/d 150326 12-j.pdf 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa. Kenji 
Sent: Thursday, March 12, 2015 8:50 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri. March 13, 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, March 13, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri. March 27 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 



call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (3/2/2015) 
(only in Japanese) 

1-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150304 05-Lpdf 

1-2. Measures to Reduce Radioactivity in "K" Drainage Line 
http://www. tepco. co. j p/n u/f u kush i ma-n p/hand outs/2015/i mages/ha n douts 150304 06-L pdf 

1-3. Investigation on Temporary Increase in Radioactivity in Downstream of "Band C" 
Drainage Line 

http://www. tepco. co. j p/n u/fu kush i ma-n p/ha nd outs/2015/i ma ges/ha n douts 150304 07 -L pdf 

1-4. Water Level Management after Operation of Frozen-Soil Wall 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150304 08-j.pdf 

2. Rain Water Level Drop in Outer Weir of H4 Area Tank (3/12/2015) 
(only in Japanese) 
http:l/www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150312 04-j .pdf 

3. New Disclosure Policy and Independent Audit in Light of Recent Drainage Water 
Issue (3/6/2015) 
http:l/www.tepco.co.jp/en/press/corp-com/release/2015/ 1248564 6844 .html 

4. TEPCO President's Remarks on 4th Anniversary of Great East Japan Earthquake 
(3/1112015) 
http://www.tepco.co.jp/en/press/corn-com/release/2015/1248663 6844 .html 

5. "Nuclear Energy in Japan Since Fukushima" (2/1712015) 
TEPCO's presentation at the Platts Nuclear Energy Conference. 

http://www.platts.com/I M .Platts. ContenUProductsServices/Conferenceand Events/2015/pc509 
/presentations/Kenji Tateiwa.pdf 

6. "Estimated Amount of Radioactive Materials Released into the Air by the Fukushima 
Daiichi NPS Accident" (3/10/2015) 
TEPCO's presentation at the US NRC Regulatory Information Conference (RIC.) 

https://ric.nrc-gateway.gov/docs/abstracts/tateiwak-t5-hv-r1 .pdf 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa, Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, February 26, 2015 10:50 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 27, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 



Fri, Feb. 27, 2015 at 3 pm Eastern Standard Time 
(No Call Next Week. Next call will be on Fri, March 13 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(2/23/2015) 
(only in Japanese) 

1-1. Water Contamination Monitoring and Effectiveness of Groundwater Bypass 
System 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150223 04-j .pdf 

1-2. Dismantling Plan for Unit 1 Reactor Building Cover 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150223 05-j .pdf 

1-3. Occupational Safety Corrective Actions 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150223 06-j .pdf 

1-4. Contaminated Water Issues 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1150223 12-j .pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(2/26/2015) 
(only in Japanese) 

2-1. Plant Status 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 04-j .pdf 

2-2. Summary Status of Decommissioning Roadmap 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 05-j .pdf 
(English translation as of 1/29/2015) 

http:/lwww.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150129 01-e.pdf 

2-3. Re-insertion of Thermocouple into Unit 2 RPV Bottom via SLC Line 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 06-j .pdf 

2-4. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 07 -j .pdf 

2-5. Environmental Radiation Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 08-j .pdf 

2-6. Spent Fuel Pool Issues 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 10-j .pdf 

2-7. Preparation for Fuel Debris Removal (30 Laser Scanning, Muon Tomography) 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 11-j .pdf 

2-8. D&D-Related R&D Progress and Future Plans 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 13-j .pdf 

2-9. Selection of Technologies to Undergo Tritium-Separation Demonstration 
Testing 

http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 14-j .pdf 



2-10. Establishment of Global Decommissioning Joint Research Center 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 15-j .pdf 

3. Temporary Increase in Radioactivity in Downstream of "Band C" Drainage 
Line (2/24/2015) 
http:l/www .tepco.co.jp/en/press/corp-com/release/2015/ 1248327 6844. html 

4. Unit 2 Reactor Building Truck Bay Door Roof Likely Source of Radioactivity in "K" 
Drainage Line (2/24/2015) 
www .tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150224 01-e .pdf 

5. Briefing to Fishermen's Association in Fukushima Prefecture Regarding 
Contaminated Water Issues (2/25/2015) 
(only in Japanese) 
http://www.tepee.eo.jp/nu/fukushima-np/handouts/2015/images/handouts 150225 05-Lpdf 

6. Unit 1 Reactor Building 4th Floor Inspection by Technical Committee of Niigata 
Prefecture (2/21/2015) 
(only in Japanese) 
http://www. tepee .co. j p/n u/fu kush ima-n p/handouts/2015/ima ges/h an do uts 150221 06-L pdf 

7. Third IAEA Review of Fukushima Daiichi Decommissioning Roadmap (2/17/2015) 
https ://www.iaea.org/newscenter/ press releases/iaea-team-co mp I eted-th i rd-review-japans­
p I an s-d ecomm i ssion-f u k us him a 
(photos) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150217 03-

e.pdf 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa. Kenji 
Sent: Thursday, February 12, 2015 10:37 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 13, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 13, 2015 at 3 pm Eastern Standard Time 
(No Call Next Week. Next call will be on Fri. Feb. 27 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (2/9/2015) 
(only in Japanese) 

1-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www.nsr.go.jp/committee/yuushikisya/tokutei_kanshi/data/0031_02.pdf 



1-2. Water Level Management after Operation of Frozen-Soil Wall (summary) 
http:l/www.nsr.go.jp/committee/yuushikisya/tokutei kanshi/data/0031 03.pdf 

1-3. Water Level Management after Operation of Frozen-Soil Wall (reference 
information) 

http :l/www. nsr. go. j p/ comm ittee/yu us hi kisya/to kute i ka nsh i/data/0031 08. pdf 

2. Installation of Muon Detectors for Fuel Debris Detection at Unit 1 (2/9/2015) 
http://www. tepee. co .jp/ en/press/ corp-com/release/2015112 4805 7 _ 6844. htm I 

(photos} 
http://www.tepco.co.jp/en/nu/fukushima-

np/handouts/2015/images/handouts 150209 01-e .pdf 

3. "The Great Race: The Global Quest for the Car of the Future" 
http://amzn.com/BOOLD1 OPOQ 
This book features TEPCO's current Chief Nuclear Officer. Takafumi Anegawa. as a 
visionary who jump started Japan's electric vehicle industry. 

All the best, 
Kenji 
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TEPCD 

Report on the Results of Examination and Review on 
Unconfirmed/Unclear Matters 

Progress Report No.2 

Overview 

TOKYO ELECTRIC POWER COMPANY 



1. Purpose of investigation and study of unconfirmed/unclear 
matters (from the first progress report) 

Explaining what actually happened in the Fukushima Daiichi Nuclear 
Power Station accident will help improve the safety of power generating 

facilities in Japan and the rest of the world 

~ 
As the operator of the nuclear power station and the main party 

responsible for the accident, we are fully committed to clarifying all 
aspects of the accident 

Solving reactor decommissioning issues and accumulating 
information 

Improvement in safety measures and heightened safety at 
Kashiwazaki-Kariwa Nuclear Power Station 

3 



2. Insights obtained from the second progress report 

1 . Causes of Unit 3 RCIC shutdown 

The cause of the Unit 3 RCIC (Reactor Core Isolation Cooling system) was not specified according to the 
observations and actions of operators at the accident. We find the possible cause attributed to the system property 
through the further investigation 
_.We reflect the safety measures at Kashiwazaki-Kariwa NPS from the learned lessons to try to continue the water 
injection for core cooling as long as possible under a severe situation. 

2. Evaluation of the operational state of HPCI at Unit 3 and its impact on the accident's progression 
Core damage progression is re-analyzed with the updated condition which is more insufficient water injection for core 
cooling than previous analysis. The result infers the possibility that most of the fuel debris dropped onto containment 
vessel floor. 
_.We use the obtained information on fuel debris status for decommissioning strategy 

3. Rise in reactor pressure following forced depressurization at Unit 2 and relationship between neutron detection 
and fuel melting 
It is found that the timing to detect neutron is related to the onset of core melt as we improve the understanding of 
core damage progression at Unit-2 and 3. The reason to detect neutron near main gate had not been clear but the 
possible origin of the detected neutron is specified. 
~we consider this event, which had not been expected before, for making accident response procedure 

4. Improving the accurac~ of evaluating the actual water flow rate injected into reactor from fire engines 
The amount of injected water to the core by fire engine is still not clear although this is important factor to evaluate 
the accident progression. In this analysis, the actual water injection rate was estimated by calculating pressure loss of 
injection line. 
_.We will continue the study to estimate more consistent value and evaluate the affect on the accident progression. 

We will continue to investigate the unsolved issues and 
contribute to further safety improvement and 

efficient decommissioning plan by evaluating present situation inside reactors 

4 



3. Report on progress made in investigating and studying 
unconfirmed/unclear matters 

Verified the accident's details based on information obtained, as far as possible, through on-site 
verifications, records, interviews and data collection in combination with analysis techniques. 

+ 
Compiled and released in TEPCO's study reports 

on the Fukushima Accident (December 2011, June 2012). Study is still ongoing. 

+ 
52 unconfirmed/unclear matters identified 

I .. • 
Matters on which TEPCO has completed review Matters on which TEPCO has yet to complete review 

I I 

~ ~ T + + 
••••••••••••••••••• 
• t 

Almost complete: 10 * : 10 high-priority : 34 lower-priority 
• I I . 

[Contents of the first progress report] • issues I issues • I 

• • •••••••••••••••••• 
I I 

+ + ~ 

Review to continue 
Second time onwards 

Reviewed with a flexible system and Analysis to begin 
with the cooperation of with higher-priority matters 

external researchers 

We will report on progress on a semi-annual basis, 
and aim to produce conclusions on higher-priority matters within two years 

*We continue to study 2 matters from the previous results as a starting point 5 



4. Progress made in the study of ten high-priority issues 

,---------------------------------------~ ~r~~~~~s in the shutdown of the reactor core isolation cooling system ~ Unit 3-1 I: 
: Issues covered ~~~~~=~~i~:~t~:~:o~!~s7o~perational state at Unit 3 and its impact ~ m~~it ~~?mJ : 

by the present [I Uni·t 
2

_
7 111 report - Rise in reactor pressure following forced depressurization at Unit 2 .. _ 

I 

1

1 

- Improving the accuracy of our estimate of the volume of cooling [I Shared-2 I : 
water injections from fire engines into the nuclear reactor i.m-· ==========•= / '---------------------------------------

Issues under review 
(investigated by 

TEPCO) 

Issues under 
review 

(government R&D 
projects, etc.) 

Issues on which 
review has yet to 

begin 

- Study of safety relief valve operation after reactor core damage 

- Vent operation and rupture disk status at Unit 2 

- Melted core's behavior in dropping to the lower plenum 

-Thermal stratification in the suppression pool at Unit 3 

- Release of radioactive materials from March 20 onwards 

- Identification of causes for the high-dose contamination of pipes in 
'- the reactor cooling water system at Unit 1 

~ Shared-1 ~ 
~ Unit 2-9 ~ 

~ Shared-6 ~ 
~ Unit 3-3 ~ 

~ Shared-9 ~ 
~ Unit 1-9 ~ 

6 



5. Ten issues on which review was virtually completed in 
the first progress report 

- Tsunami arrival evaluation and the fact that the tsunami was a factor ~ Shared-14 ~ in causing the loss of cooling function 

- Relationship between the earthquake and flooding in Unit 1 's reactor 
building (R/B) ~ Unit 1-4 ~ 
- Cooling water injected into the reactor from fire engines and leakage ~ ~ Unit 1-9 routes 

- RCIC flow rate after loss of control power at Unit 2 ~ Unit 2-1 ~ 
- State of the RHR system after the tsunami's arrival at Unit 2 ~ Unit 2-4 ~ 
- Decrease behavior of PCV pressure temporarily decreased after RCIC 
shutdown at Unit 2 ~ Unit 2-5 ~ 
- State of HPCI o~eration estimated based on reactor water level 
behavior during PCI operation at Unit 3 ~ Unit 3-4 ~ 
- Process of reactor core damage estimated based on reactor water 
level behavior after HPCI shutdown at Unit 3 ~ Unit 3-5 ~ 
- Possibility of rapid reactor depressurization due to ADS triggered at 
Unit 3 ~ Unit 3-6 ~ 
- Steep increase in reactor pressure following rapid depressurization at 
Unit 3, and its relationship to the process of reactor core damage ~ Unit 3-7 ~ 

~ On the basis of past resultsl we will continue to review and reflect the 

results onto the second progress report. [ [!Shared-21 ~ Unit 3-5 I J 
7 



6. Activity for sharing the insights obtained from investigation and 
Discussion with researchers in the world 

I 

I 

The Atomic Energy Society of Japan 
meetings I International meetings 

We have given presentations on study results at 
academic or international meetings. Fortunately we 
received technical awards at some meetings. We 
will continue the study considering comments and 
other results obtained from these activities. 

<Presentation> 
AESJ meeting: 2013 Spring, 2013 Fall, 2014 Spring meeting 
International meeting: 
NURETH (Nuclear Reactor Thermal Hydraulics) 10th meeting 
NUTHOS (Nuclear Thermal Hydraulics, Operation and Safety) 9th meeting 
International Workshop on Severe Accident Research, Tokyo Univ. 

Nuclear Regulation Authority, JAPAN 
The Committee on Accident Analysis 

We explained our evaluation of tsunami arrival time 
and the cause of losing all power sources, which is 
mentioned in Interim report (DRAFT) made by NRA. 
We will continue the study reflecting the field 
investigations and analysis results performed by the 
Committee. 

I\ I 

f\ I 

OECD/NEA BSAF project 

We have shared our study results and accident 
information among the BSAF project members. 
Comparing simulation results of domestic and 
foreign researchers and exchanging opinions are 
helpful for us to study the unsolved issues 

OECD/NEA: The Organization for Economic Co-operation and 
DevelopmenUThe Nuclear Energy Agency 

I\ 

BSAF: "Benchmark Study of the Accident at the Fukushima Daiichi Nuclear 
Power Station" has been established to improve severe accident codes and 
analyze accident progression and current core status in detail for preparation 
of fuel debris removal, as a part of the R&D projects for the mid-to-long term 
response for decommissioning of the Fukushima Daiichi 

Niigata Prefecture 
Technical Committee 

We have explained the issues regarding questions 
and interests from the governor or committee 
members for the discussion at Niigata Prefecture's 
technical committee on verification of Fukushima 
Daiichi accident and safety measures at 
Kashiwazaki-Kariwa Nuclear Power station. 

\ 

.. We are continuing our investigation reflecting the discussions and 
opinions from various parties and researchers 

u - 8 
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Overview of the second progress report 

1. Causes for RCIC shutdown at Unit 3 [Report: attachment 3-5] 

• The RCIC shutdown occurring in Unit 3 at 11 :36 of March 12 was likely due to an electrical trip caused by high 
turbine exhaust gas pressure. We will take this into account in devising safety measures at Kashiwazaki-Kariwa. 

2. Evaluation of the operational state of HPCI at Unit 3 and its impact on the accident's 
progression [Report: attachment 3] 

• Sufficient cooling water injection into the reactor was no longer possible before the HPCl's manual shutdown. It 
is likely that, due to the zirconium-water reaction occurring as water level dropped, fuel had begun to melt 
before the water level reached the fuel's bottom. 

3. Rise in reactor pressure following forced depressurization at Unit 2 
[Report: attachment 2-7] 

• It is possible that intermittent increases in nuclear pressure after forced depressurization at Unit 2 (issue list 
"Unit 2 - 7") may have been due to hydrogen and water vapor discharged while fuel was melting. In conjunction, 
the neutrons observed near the main gate may have been generated by the spontaneous fission of actinides 
discharged while fuel was melting at Units 2 and 3. 

4. Improving the accuracy of our estimate of the volume of cooling water injected into the 
reactor from fire enaines [Report: attachment 1-5] 

*We evaluated the volume of cooling water injected from the fire engines into the reactor at Unit 1 based on 
pressure losses in the water injection route, and found that about 20°10 to 50°10 of water reached the reactor. 
Further review will be necessary, largely due to the uncertainty of discharge pressure from fire engines. 
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1. Causes of Unit 3 RCIC shutdown 
(1) Overview 

At Unit 3, DC power supply remained available after the tsunami's arrival, allowing continued cooling water injection 
from the RCIC system. We have confirmed that RCIC shutdown occurred at 11 :36 of March 12. 

Although operation continued for almost 20 hours, 
the cause of the shutdown had remained unclear. 

Based on verifications at the main control room (MCR) and in the field 
as well as on actual measures data and plant design information, we: 

1) investigated the trip's causes 
2) studied how trip conditions formed 

~ 
- Causes of Unit 3 RCIC shutdown -

The RCIC shutdown occurring in Unit 3 at 11 :36 of March 12 
is likely to have been caused by an electric trip, 

due to high turbine exhaust pressure. 

~ 
Reflected onto safety measures 

at the Kashiwazaki-Kariwa Nuclear Power Station 

In addition to measures to bolster the HPCI system's functions, 

an operational procedure to release the turbine 
exhaust pressure interlock is being prepared as 

part of tsunami response procedures. 

-

Reactor 

Reactor core isolation cooling system 
(RCIC) 

As part of review aiming to voluntarily 
improve the power station's safety, this will 
be reflected onto Tsunami Accident 
Management procedures. (January 2012) 

1 1 



1. Causes of Unit 3 RCIC shutdown 

(2) Addendum - Overview of the RCIC system (operational state after the tsunami's arrival) -

Reactor 

,.....___.....,Main steam pipe 
Condensate storage tank 

; ·~ 
....,_ __ _ 3/11 16:03 

RCIC start-up 
(DC power available) 

~Inlet steam pressure gauge 
Test IMO) 

bypass ~ 
valve 

Containment vessel 

"'Tl 
<t> 
<D a. 
~ 
Sl> 
..-+ 
<D 
""'\ 

-· ::::> 
E <D 
CD -Ill 
>. 
Ill .... 
CD -ctl 
;: 

"O 
CD 
CD 

Exhaust~ 
pressure ~ 

gauge I 
r-----~ ""'""--

The steam stop valve is 
equipped with a trip 
mechanism allowing 

emergency shutdown. 

Water source switching line 

Flow rate 
control 

....... @ IFICI 
Suction 1 
pressure @ 
a~~:w mete:1~ 

Discharge@ 
pressure 

gauge 

Minimum flow 
bypass valve 

:::::::s 
CD 

::::l 
CD 
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1. Causes of Unit 3 RCIC shutdown 

(3) Operations and conditions verified in the main control room and in the field 

Based on the state of operations in the main control room and on conditions 
verified in the field, we believe that an electrical trip occurred. 

I Operations in the main control room and conditions found in the field 

Tf -

·We found that the turbine's steam stop valve, which has a trip mechanism, was closed, causing shutdown. 

•After shutdown, the stop valve was reset from the main control room in order to switch to standby (the mechanical 
turbine overspeed trip that would have been necessary for in-field reset operations was not triggered). 

• As of the shutdown of 3/12, the main control room allowed RCIC valve operation and monitoring of condition indicator 
lamps and meters, and the DC power source required for triggering an electrical trip had been secured. 

•Restarting after reset operations was followed by another stop valve shutdown and trip (the cause of the trip may have 
been the same). 

I 
-~ ! • ~ =······· ""rrrn 

l l 1 fj ---... -
II 

RCIC turbine steam stop valve 

Motor ............ ' .... l ~l. Latch mechanism 

Trip solenoid ~·-c1 ·I 
(electrical trip) 

Steam+ 
inlet 

Mechanical turbine 
Overspeed trip 
mechanism 
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1. Causes of Unit 3 RCIC shutdown 

(4) Likelihood of trip conditions forming 

None of the trip conditions required under electrical trip logic was confirmed. 

--~~~~M_a_nu_a_l_tr_ip_b_u_tt_o_n~~~~-~ x • We were unable to confirm that the manual trip button 
was pushed. 

I L.... x • The measured value of the reactor's water level did not reach 
Reactor water level high (L-8) ~ L-8 (reactor water level was being controlled by adjusting 

~ •••••••••••••••••••••••••••••••••••••••••• ~~I~ JI~"' r~tii~ ••••••••••••••••••• Attention! 
: • In conjunction with D/W and S/C pressure, exhaust : 
• Turbine exhaust pressure high pressure was also on the rise, but we did not find that it • 
: (0.29 MPag) reached the trip set point. : 

~ ·············································~ X • It is possible that the water level in the condensate storage tank may 
Pump suction pressure low f-+ have dropped; however, the HPCI system {having the same trip 

( _ O.OSOSMPag) conditions) was activated immediately after the drop, employing the 

Turbine overspeed 
(electrical: rated value X 110°/o rpm) 

RCIC turbine pump room temperature (93°C) 

Steam pipe flow rate high ( + 120.7kPa) 

Steam pipe pressure low (0.344 MPa) 

Turbine exhaust diaphragm pressure high (69 kPa) 

~x 
same condensate storage tank as a water source. 

• The RCIC control power source was functioning, and the 
steam regulating valve was under control; the 
occurrence of an overspeed trip is therefore unlikely. 

RCIC 
automatic 
isolation 
signal 

• There is no verifiable record 
that the RCIC isolation valve 

.........i• lamp). X was shut (condition indicator 

• The PCV's external isolation 
valve was shut at about 11 :00 
of March 13 (verified based on 
condition indicator lamp). 
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1. Causes of Unit 3 RCIC shutdown 

(5) Turbine exhaust pressure readings 

0.4 

0.3 

0.2 

0.1 

0.0 

Out of electrical trip conditions, turbine exhaust pressure and 
S/C pressure were both on the rise, getting close to the trip set point. 

• RCIC exhaust pressure(measured) -- 0.501 A At 11 :25 - immediately 

o D/W pressure(measured) SIC sprayed preceding shutdown - the 
exhaust pressure reading 

6 SIC pressure (measured) - was 0.25 MPag. B ......... 
RCIC exhaust ressure set oint 

(fl 
At this time, it had not 6 0.401 ..c 

-0 rn 
reached the setpoint. 0.29MPag =electrical trip condition 666)~ ......... 

rn 
~-'1 •••• a.. 

~ 
'-"' 8 S/C pressure rose O• J CO (],) 

,.. A ·~o 0.301 
~ 

:::::) steeply from 11 :25 to 12:00. (fl 
t>t>Qt>~ 

0 (fl 
()till Q) 

@~ 
~ 

c.. c > We do not have an 0 c M 
0.201 

() exact record of exhaust Ml> a.. 
66 pressure at the time of the 15. 

6 

J;lli)t:db 3/12 11 :36 /12 12:35 shutdown (11 :36). After the 

RCIC shutdown Automatic HPCI start-up shutdown, exhaust pressure 
6 

was back to 0 due to isolation 
0.101 

from SIC. 
3/11 3/12 3/12 3/12 3/12 3/13 
18:00 0:00 6:00 12:00 18:00 0:00 
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1. Causes of Unit 3 RCIC shutdown 

(6) Likelihood of trip caused by exhaust pressure high trip 

RCIC exhaust 
pressure trip 
setpoint: 0.29 Mpag 

Trip due to high exhaust pressure is possible 
although there is no direct record 

From the reactor 
•SIC pressure at shutdown was about 
0.25 MPag, which would have caused 
exhaust pressure to exceed the trip set 
point if we take into account the pressure 
drop in exhaust pipes (0.05 MPa 
according to trial run data). 

For display in the 
main control room <Ill(··· • • • ••• • • Valve/ turbine gland portion 

~Different pressure gauges are 
employed for display in the main control 
room and for logical circuit input; it is 
possible that, when SIC pressure rose at 
11 :36, the latter may have reached the trip 

set point. Vacuum ..................... tank r---------------------------------------
Condense~--

Vacuum 
pump 

water 
pump 

• Another trip occurred again as steam 
began to flow following start-up, in spite 
of successful reset operation. This 
sequence of events can be explained 
based on the above (trip conditions 
were momentarily cleared upon exhaust 
pressure reaching 0). 
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1. Causes of Unit 3 RCIC shutdown 

(7) Likelihood of trip conditions forming 

Likelihood of exhaust trip forming while other conditions are not convincing 

:·" · .... · 

; ;. 
; : : : 

. : ... .'.:.:.i.. .. ; i 
; ..... . 

·:·; :.·.' ...... 
. .. ·: 

; . ; ... : ... : ·.· .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • •: .r. iii'• •'ll',11•·•1 
•,• •••••••••••••••••••• 

• ~ • Based on the increase of D/W and SIC pressure and on • 
: Turbine exhaust pressure high (0.29 MPag) differences in exhaust pressure readings, it is possible that • 
• the trip setpoint may have been reached. : 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

: l:.!'.· ;.·;·:i. i .. : . .i. : ·. ··. ·: .::.i: .. 

.. . 
.. i··.: .. ::i 

: 1:.: ·:i i. 
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1. Causes of Unit 3 RCIC shutdown 

(8) Incorporation into safety measures 
Incorporation into safety measures at the Kashiwazaki-Kariwa Nuclear Power Station 

In addition to measures for bolstering the function of the water injection under high reactor pressure, 
an operational procedure is being prepared to release the interlock 

for high turbine exhaust pressure 

);;>In the response procedures for Tsunami Accident Management, which assume a 
station black out, an operational procedure is being prepared to release the interlock 
for high turbine exhaust pressure in order to prioritize the continuation of RCIC 
operation even while S/C pressure is on the rise. 

[

The procedure will be based on the notion that RCIC equipment will not be damaged immediately] 
even if turbine exhaust pressure exceeds the trip set point, thus putting continued RCIC operation 
before equipment damage risks. 

~ In addition, we take measures to bolster the function of the HPCI system. 

• Bolster DC power source facilities (increased capacity and installation in high places) 

• Additional installation of alternate water injection system (HPAC) 

• Prepare procedures for RCIC manual start-up in the field during AC and DC power source loss 

- Points for future review -

Next, we will consider the operational state of the RCIC system at Unit 2 
(loss of DC power source) and the causes of its shutdown 
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2. Evaluation of impact on the operational state of HPCI at Unit 3 and the accident's progression 

(1) Overview 
In our first report, we found that cooling water injections preceding manual HPCI shutdown may have been insufficient. 

Based on this result, we evaluated the process leading up to melting 
from decreased water level and fuel exposure. 

1 O .-------=-:=-=-=111--it----------------- ___._Measured water level (Wide range) 
3/12 12:35 3/13 2:42 a Measured water level(Fuel rangeA) 

8 Automatic HPCI o Corrected water level(Wide range) 

Conduct MAAP analysis, taking into 
account HPCI operational state 

-E 6 
HPCI start-up Manual -+-Measured pressure( Reactor press.A) 

_._,._ shutdown 8 (ti 

Process leading up to fuel melting 
and evaluation of its impact on the 

accident's developments 

-
(]) 4 
> 
(]) 2 
lo.... 
(]) 

(ii 0 
3: 
lo.... -2 
.8 
~ -4 
(]) 

a: -6 

-8 

TAF 

BAF 
Low reactor pressu 
-1 nsufficient 

driving force 

7 ro 
0.... 

6~ ..__,, 
(]) 

5 ~ 
(j) 

4 (j) 

~ 
3 ~ 

0 
2 t) 

ro 
1~ 

-10 0 

- Result analysis -
3N2 3/12 3N2 3N2 3/12 ~12 3N3 3N3 3/13 3/13 3/13 3N3 
6:00 9:00 12:00 15:00 18:00 21 :00 0:00 3:00 6:00 9:00 12:00 15:00 

Process leading up to fuel melting 

A zirconium-water reaction caused as the water 
level dropped resulted in fuel melting before the 

water level reached the fuel's 
bottom. 

Developments following fuel melting 
While uncertainty in the model and in the quantity of 

cooling water injected from fire engines 
makes the results of analysis somewhat unreliable, 

the RPV did rupture, causing the majority of fuel to 
drop into the PCV. 
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2. Evaluation of the operational state of HPCI at Unit 3 and its impact on the accident's progression 

(2) Changes in reactor water level reflecting state of HPCI operation 

/ 

We conducted MAAP analysis, taking into account HPCI operational state. 
We assumed that no cooling water was injected into the reactor 

after 20:00 on March 12. 

10 

8 
,, - Conditions for analysis - ' \ 

\ - 6 

__.._Measured water level (Wide range) 
o Corrected water level (Wide range) 

Downcomer water level ( MAAP) 
-Reactor pressure(MAAP) 

a Measured water level(Fuel rangeA) 
-Water level inside shroud(MAAP) 
--+---Measured pressure(Reactor press.A) 

SRV Depre+urization 
8 ,.-..... 

ro 
I 

I ~At 20:00 on March 12, reactor 
pressure fell below HPCI design 
condition 1 MPag to about 0.8 MPag. 
We assumed that no cooling water was 
injected into the reactor after that time. 

E 
-4 7~ 

~As for the state of HPCI operation, 
steam supply to the turbine continued, 
but we estimate that virtually all of the 
discharge flow rate went back from the 
test line to CST. 

~After the HPCl's manual shutdown, 
reactor pressure began to rise due to 

\ 
' steam supply being cut off. 
' ' ; 

~----------------

Tf -

I 
I 

CJ.) 

> 
CJ.) 2 
~ 

CJ.) 

~ 0 
;: 
0 -2 
+-' 
() 

Ct! 
CJ.) -4 
a: 

-6 

-8 

--TAF 

BAF --

__ t 
HPCI water injection 

stopped 
(assumption) -f H'Pc1 ;;,a;-

shutdown 

Water 
injection fro 6 
fire engines 

-- 5 

4 

3 

2 

1 

-10 0 

3N2 ~12 3N2 3N2 ~12 ~12 ~13 3N3 ~13 ~13 3N3 ~13 

6:00 9:00 12:00 15:00 18:00 21 :00 0:00 3:00 6:00 9:00 12:00 15:00 
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2. Evaluation of the operational state of HPCI at Unit 3 and its impact on the accident's progression 

(3) Process of fuel melting reflecting the state of HPCI operating status 

Fuel began melting before the water level reached the fuel's bottom. 
We estimate that it was the heat from the zirconium-water reaction caused 

as the water level dropped to cause the fuel to melt. 

- Result analysis -

1 ) T AF reached About 2:30 
on 3/13 

2) Maximum core 
About 5:10 temperature 
on 3/13 

1,200°C reached 

3) Maximum core l(Fuel meltineJI 
temperature About 5:30 
2200°C reached on 3/13 

4) BAF reached About 9:10 
on 3/13 

We have made progress in our 
understanding of the accident's 

developments leading up to 
fuel melting. 

1 C __._Measured water level (Wide range) a Measured water level(Fuel rangeA) 4000 

E 

6 

-E 4 -
<l,) 

> 2 (1) 

~ 

$ 0 rn 
~ 
0 -2 ...... 
(.) 
rn 
(1) -4 
a: 

-6 

-8 

o Corrected water level (Wide range) -Water level inside shroud(MAAP) 

Downcomer water level (MAAP) -Max core temperature(MAAP) 
3600 

3200() 
0 ........ ·····-------1 2800 ~ 

TAF 

BAF 

: SRV 
: depressurization 

___ ~ _ L ~f~tash~n_g~ __ _ . . . . . . 
~ ..... - -
I 
. . . . . . 

"'~~ : ~ 

::::::l 
+-' ro 

2400 w 
a. 
E 

2000 2 
a,) 
lo... 

1600 8 
E 
::::::! 

· 1200 E 
x 
ro 

800 ~ 

-10 ....___ ______________ ,......--____ _____. 0 

3/12 3/12 3/12 3/12 3/12 3/12 3/13 3/13 3/13 3/13 3/13 3/13 
6:00 9:00 12:00 15:00 18:00 21 :00 0:00 3:00 6:00 9:00 12:00 15:00 
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2. Evaluation of the operational state of HPCI at Unit 3 and its impact on the accident's progression 

(4) Developments following fuel melting 

By taking into account the state of HPCI operation, 
simulation result shows that the majority of fuel fell dropped 

2.5E+5 

.- 2.0E+5 
C> 
~ ..__.. 

·~ 

..o 1.5E+5 
(]) 

"'O 
(]) 
:::J -0 1.0E+S 
(/) 
(/) 

~ 

~ 
5.0E+4 

O.OE+O 

RPV 
HPCI depressurization 
manual 

1 shutdown "1 RPV 
Core region~ ! rupture 

Beginning of } / 
water injections / ____J 

by fire engines 

Movement of molten 
debris to the lower 

plenum 

3~1 Y12 3~2 Y13 Y13 Y14 
12:00 0:00 12:00 0:00 12:00 0:00 

Pedestal 

3/14 3/15 
12:00 0:00 

D/W 

3/15 
12:00 

3/16 
0:00 

,-----------------------------~ 
; ' 

,',/The water injections made starting on 

I 

September 1, 2011 from the core spray 
system caused a decrease in RPV 
temperature. Therefore, we believe there 
may be fuel debris in the core as well. 

,;whether the RPV is ruptured is largely 
determined by the volume of cooling water 
injected from fire engines; model and 
analysis conditions entail considerable 
uncertainty. 

,;simulation resulted in Debris on the PCV 
of 100%, but there are issues with the 
MAAP model (in MAAP, RPV rupture case 

, __tends to result in entire debris' dropping). / 
'------------------------------/ 

Developments since fuel melting 
remain largely unclear (molten 

core's behavior in dropping to the 
lower plenum, damage to pressure 
vessels, MCCI, etc.). We will need 
to study model improvements and 

input conditions. 
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2. Evaluation of the operational state of HPCI at Unit 3 and its impact on the accident's progression 

(5) Evaluation of MCCI impact 

We estimated the degree of concrete erosion by MCCI. 
While our analysis entails some degree of uncertainty, 

erosion was limited to within the reactor containment vessel. 

···' 
; ·. :: .. 

·' .... 
; ·. :: .. 

111---------: 
" ... 

•• 4 •• ·• .. ; •••• ,.~, .#. .: ...... 
...... 
• '• 
·~ cs 

...-~ system _..~ .... ~ 
Feedwater 

.. ..._._...~system 
w 

" ···' 

; ··--~~--' ::~ .... ~; ....... ~ ..... ,., ~ ·(• . 

Tf -

*This image is for reference purposes, and is not 
quantitatively accurate in terms of the actual size of 
fuel debris, etc. 

----+I 
Sedimentation 0.68 m

1 
thickness: 0.85 m ID~ 

Fuel debris ~ 

l+---M 
I 0.68 m 

1¢m 
I ________ .. -

E5 0.94 m 

_O ______ ) Depth of erosion: 
I 

\ 0.68 m 

Region where Minimum distance 

................ ~.~~.~!~.~.~~~.P.f?.~~···· .!~ .. ~~~~~.P.~~~.~.: .. ~:~~ .. ~ . 
Steel shell of 
containment vessel __.... 

./Employing the same methodology used for past evaluations*, 
we analyzed the scenario entailing the drop of all fuel . 

./In the form of a governmental R&D project, members are 
currently making improvements to simulation code in order to 
more accurately evaluate the erosion behavior. 

(*past evaluation) "Core Conditions at Units 1 to 3 of the 
Fukushima Daiichi Nuclear Power Station" (November 30, 2011) 
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3-1. Increase in reactor pressure following forced depressurization at Unit 2 

(1) Background 
We have found that reactor pressure and PCV pressure increased following reactor depressurization by forced SRV opening. 

We have not been able to explain the process from fuel exposure 
to melting that occurred after RPV depressurization. 

9 
RCIC 

8 shutdown 

-
SRV 
depressurization 

8 

6 
Operators tried to open SRVs because 
of the re-pressurization, but rises and 

drops in reactor pressure may not 
necessarily have been caused by 
closing and opening of the SRV. 

~7 I 
~6 t 

Water injection started 
by fire engines .? 4 -E 

Evaluate the process of fuel melting 
and 

factors causing reactor pressure to rise 

a... 
~5 -
~ 4 - - - -\ 
tn TAF 
~ 3 
~ 

c. 
o 2 BAF .... 
u ----
as 1 
Q) 

a: 
0 

• 

3/14 3/14 3/14 3/15 
6:00 12:00 18:00 0:00 

2 
-

Q) 

> 
Q) -

0 Q) .... 
as 
~ 

-2 0 .... 
(.) 
as 

-4 & 

-6 

3/15 3/15 3/1 5 
6:00 12:00 18:00 

We estimate a scenario where, after reactor depressurization, the steam generated 
by cooling water injection from fire engines caused a zirconium-water reaction, 

in turn causina reactor pressure to rise and lead to fuel meltina. 
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3-1. Increase in reactor pressure following forced depressurization at Unit 2 

(2) Process leading up to fuel melting 

We estimate a scenario where, after reactor depressurization, the steam generated by 
cooling water injection from fire engines caused a zirconium-water reaction, in turn 

causing reactor pressure to rise and lead to fuel melting. 

(1) On the reactor's forced depressurization, flashing caused the water level to drop steeply, completely 
exposing the core. 

(2) Water level was restored by water injections from fire engines. 
(3) Steam generation caused a zirconium-water reaction, in turn generating hydrogen and large amounts of 

heat, and causing reactor pressure to rise. 
(4) Cooling water injections from fire engines were suspended due to the rise in reactor pressure. 
(5) The suspension of cooling water injections brought steam generation under control, letting pressure drop . 

.. 
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3-2. Relationship between neutron detection and fuel melting 
(1) Overview 

In the morning of March 13 and in the night of March 14, 
small amounts of neutrons were detected near the main gate. 

The reason for neutron detection was unclear. 

Neutron 
detection 

~ 

Neutron 
detection _.. 

The timing of neutron 
detection and the increase in 

the gamma dose rate 
are not correlated. 

0.1 

:2 0.09 ..__ •Neutron rays 
•Gamma rays 

. ' 
··Q_i~ \;~ 

Study the relationship 
between neutron detection 

timing and accident behavior, 
and on the origin of 
measured neutrons 

~ 0.08 

~ 0.07 ._.. * 0.06 
~ 

Q) 0.05 
(j) 

-8 0.04 

§ 0.03 
~ 
+J 

::::l 0.02 
Q) 

z 0.01 

• 
• 

....... 

• • 
• • 

: ~ : . .. 
• .. a • 
• • • ~ I ~ 

A:. '4'ilrc-. \ •~ . ... ... : . 
I ~ 

·--
. . . •: . . . . -: . ·-...... . ..... 

1E+5 

1 E+4 :2 
> (/) 

1E+3 ~ 
._.. 
Q) 

1E+2 (U 
~ 

Q) 

1E+1 ~ 
""O 

1E+O ~ 
E 

1E-1 ~ 

0 L-~-111111------------~--------------m-----J 1 E-2 

3/17 
0:00 

3/11 
0:00 

3/12 
0:00 

3/13 
0:00 

3/14 3/15 
0:00 0:00 

3/16 
0:00 

The neutrons detected in the morning of March 13 and in the night of March 14 

were released in the course of fuel melting at Units 3 and 2, respectively. 
Neutrons may have been generated by the spontaneous fission of released actinides. 
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3-2. Relationship between neutron detection and fuel melting 

(2) Timing of neutron detection 

The timing of neutron detection on 
the morning of March 13 

coincides with that of fuel melting at Unit 3. 
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The timing of neutron detection 
in the night of March 14 

coincides with that of fuel melting at Unit 2. 
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3-2. Relationship between neutron detection and fuel melting 

(3) Origin of measured neutrons 

The neutrons observed near the main gate may have been generated by the 
spontaneous fission of released actinides in the course of fuel melting at Units 2 and 3. 

The concentration in soil sampled in the Fukushima 

Daiichi site was similar to that preceding the 

accident. However, based on the detection of 

actinides with relatively short half-life, such as Cm-

242 and Cm-244, we believe these may have been 

originated in the Fukushima Daiichi accident. 

On Route (1 ); Neutrons inside the reactor were 
measured directly. 

X Unlikely due to shielding 

On Route (2)-1 ; Delayed neutrons deriving from 
the decay of discharged fission products (Br-87, 
etc.) were measured. 

X 
Given their short half-life, by this time 
delayed neutron precursors had become 
sufficiently attenuated. 

On route (2)-2; Neutrons deriving from the 
spontaneous fission of discharged actinides 
(Cm-242, etc.) were measured. 

0
-The timing coincided with that of fuel melting. 
- Possible given the detection of actinides in 
sampled soil thought to come from the 
Fukushima Daiichi accident. 

(We also estimate Xe gas detected in PCV gas to have derived from spontaneous fission by Cm etc.) 
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4. Improving the accuracy of our estimate of the volume of water injected into the reactor from fire engines 

(1) Overview 
We believe that if all water from fire engines had reached its destination, it would have been possible to cool 
the reactor down. 

It is possible that cooling water injections partially flowed into other systems. 
We will proceed to evaluate the volume of water injections from the fire engines - an 

important input in assessing how the accident unfolded. 

In order to evaluate the quantity of water injected 
from fire engines into the reactor, we 

evaluated the volume of water injections into 
Unit 1 's reactor based on pressure losses in 

the routes of water injections. 

Main bypass flow routes 
Flow of water injections 
into the reactor 

Bypass flow 
route 

20°/o to 50°/o of cooling water may 
have been injected into the reactor. 

Note, however, that records of 
discharge pressure and flow rate, etc. 
from fire engines are few, and leave 
many aspects unclear; therefore, we 
will need to continue our review by 
conducting sensitivity analysis and 
comparison with plant response. 
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4. Improving the accuracy of our estimate of the volume of cooling water injected into the reactor from fire engines 

(2) Evaluation results 
If we assume fire engine discharge pressure to have been constant at 1 MPa, 

then about 20°10 to 50°10 of water injected reached the reactor. 
Note, however, that records of discharge pressure and flow rate, etc. from fire engines 

are few, and leave many aspects unclear, thus requiring further study. 

Unit-1 Main bypass routes 
(taking into account pressure losses) Reactor pressure and ratio of discharge into each route 

Reactor building 
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- At times, fire engine discharge pressure 
fell below 1 MPa. 

- No D/W pressure response while water 
injection from fire engines were suspended 

~These results may overestimate the 
volume of water injected into the reactor. 
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Terminology (for reference) 

•Actinides 
Collective denomination of 15 elements on the periodic table, from 

Actinium (atomic number 89) to Lawrentium (103). Irradiated 
reactor fuel contains actinides such as Plutonium (atomic number 
94), generated through repeated neutron absorption and beta 
decay by Uranium and other nuclear materials. 

•BAF Bottom of Active Fuel 
Bottom pellet level in fuel assemblies 
•Condensate storage tank 
Tank used for temporary storage of water to be used at the plant 

•Delayed neutrons 
Neutrons discharged following beta decay from certain nuclear 

fission products 
(neutrons discharged directly through nuclear fission are called" 

prompt neutrons") 

•D/W Dry Well 
Space inside the reactor containment vessel, excluding the 

suppression chamber 
•HPAC High Pressure Alternate Cooling System 
Alternate water injection system. Serves as back-up for the reactor 

core isolation cooling system. 
•HPCI High Pressure Coolant Injection system 

•Interlock 
System to allow or forbid facility operation upon detecting required 

conditions in order to prevent issues due to mistaken operation. 
•Lower plenum 
Part located below the core in reactor pressure vessels 

•L-8 
Signal indicating high reactor water level 

Tr -

•MAAP analysis Modular Accident Analysis Program 
Analysis employing MAAP, a severe accident analysis code 

•MCCI Molten Core Concrete Interaction 
Reaction whereby a molten core fallen into the PCV reacts 

with concrete, resulting in decomposition and erosion 

•PCV Primary Containment Vessel 
•Pedestal 
Space located below reactor pressure vessels inside the 
PCV 
•Pipe pressure loss 
Energy lost by a fluid when passing through pipes 

•RCIC Reactor Core Isolation Cooling System 

•RPV Reactor Pressure Vessel 

•SIC Suppression Chamber 

•Spontaneous nuclear fission 
Nuclear fission occurring naturally (i.e. not caused by the 

absorption of neutrons, protons, gamma rays or beta rays) 

•SRV Safety Relief Valve 

•TAF Top of Active Fuel 
Top pellet level in fuel assemblies 

•Trip 
Stoppage of pumps, turbines or other equipment 
•Zirconium-water reaction 
Heating reaction whereby high-temperature zirconium (used 

for cladding, etc.) reacts with water vapor, generating 
hydrogen; the heat thus generated accelerates the core's rise 
in temperature. 
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From: 
Sent: 
To: 
Subject: 
2015 at 3pm EDT 
Importance: 

Tateiwa, Kenji 
18 Jun 2015 22:38:17 -0400 
Tateiwa, Kenji 
Last Call from DC [TEPCO Weekly Fukushima Update Call] Fri, June 19, 

Normal 

Nuclear Sector Colleagues, 

Tomorrow will mark the last Weekly Fukushima Update Call that I will conduct from DC. 

After spending almost 4 years, I will be departing DC on June 27 and start working at TEPCO's 
Tokyo HQ on July 1 as Safety Engineering Group Manager of Fukushima Daiichi D&D 
Engineering Company. 

I will endeavor to continue this call from Tokyo, albeit at a less frequent basis. 
I will send out a notice for the next call once I settled into my new position. 

Thank you for your continued support to TEPCO and for your interest in the progress at 
Fukushima Daiichi. 
I look forward to keeping in touch. 

[Date/time] 
Fri, June 19, 2015 at 3 pm Eastern Daylight Time 
(Date/time of next call to be determined.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6) I 

[Major topics] 
1. Cabinet-Level Meeting on Decommissioning and Contaminated Water 
Issues (6/12/2015) 
(only in Japanese) 
1-1. Outline of Revised Mid-and-Long-Term Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/t 150612 03-Lpdf 

1-2. Revised Mid-and-Long-Term Roadmap 
http://www. tepco. co. j p/n u/fu ku s hi ma-n p/road ma p/i mages/t 150612 05-j. pdf 

1-3. Revised Schedule for Defueling of Units 1-3 SFPs 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/t 150612 04-Lpdf 

2. Summary Progress at Units 1-4 (6/12/2015) 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150612 04-Lpdf 

3. Transition of Different Types of Contaminated Water Stored in Tank Farms (6/12/2015) 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150612 05-j.pdf 

• If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail.jsp?ftpl D=4881 



(Feel free to forward this email to your colleagues or have them contact me to be added to 
the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington. DC 20037 
tel: +1-202-457-0790 ext.)116 
mobile: (b)(6) 

tateiwa.kenji@tepco.co.jp 
(Email address will remain unchanged after my transition to Tokyo.) 

-----Original Message----­
From:Tateiwa, Kenji 
To:Tateiwa. Kenji 
Sent: Thursday, June 04, 201510:21 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, June 5, 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, June 5, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, June 19 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (5/22/2015) 
(only in Japanese) 

1-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www.nsr.qo.jp/data/000107869 .pdf 

1-2. Water Collected on Lid of High-Intensity Container Inside a Box Culvert 
http://www.nsr.qo.jp/data/000108101.pdf 

1-3. Groundwater Inflow Mitigation Measures and Water Level Management 
http://www.nsr.go.jp/data/000107730.pdf 

2. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues 
(5/25/2015) 
(only in Japanese) 
2-1. Water Contamination Monitoring Status 
http://www.tepee.co. jp/nu/fukushima-np/roadmap/images/1150525 03-j.pdf 

2-2. Status of Unit 1 Reactor Building Cover Dismantling 



http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/1150525 04-j.pdf 

2-3. Status Report on Identification of Risk Factors Related to Off-site 
Radiological Impact 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/1150525 07-j.pdf 

2-4. Preparation for Disclosure of All Radiological Data 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/1150525 08-j.pdf 

2-5. Status Report on Various Issues (146 pages, 19 MB) 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/1150525 13-Lpdf 

3. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(5/28/2015) 
(only in Japanese) 

3-1. Plant Status 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150528 04-Lpdf 

3-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150528 05-Lpdf 
(English translation as of 4/30/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150430 01-e .pdf 

3-3. Unit 1 Drywell Water Level Measurement 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150528 06-j. pdf 

3-4. Contaminated Water Treatment (file size: 11 MB) 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150528 07 -j.pdf 

3-5. Environmental Radiation Issues (file size: 15 MB) 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150528 08-j.pdf 

3-6. Spent Fuel Pool Issues 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150528 10-Lpdf 

3-7. Preparation for Fuel Debris Removal 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150528 11-Lpdf 

3-8. Radioactive Waste Processing 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150528 12-Lpdf 

3-9. Draft Revision of Mid-to-Long Term Decommissioning Roadmap 
http://www.tepco.co. jp/nu/fukushima-np/roadmap/images/d 150528 13-Lpdf 

4. Leakage of Contaminated Water from Transfer Hose (6/1/2015) 
(only in Japanese) 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150601 06-j .pdf 

• If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail.jsp ?ftp I 0=4881 

(Feel free to f01ward this email to your colleagues or have them contact me to be added to 
the distribution list.) 

All the best, 
Kenji 



Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 ext.)116 
mobile: (b)(6) 

-----Original Message----­
From:Tateiwa. Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, May 21, 2015 9:21 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri. May 22. 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, May 22. 2015 at 3pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri. June 5 at 3pm EDT.) 

[call-in information] {Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. IAEA Peer Review Mission Report #3 (5/14/2015) 
http :/lwww. te pco. co. j p/en/ n u/fu kush i ma-n p/ha ndouts/2015/i mages/ha nd outs 150 514 01-
e. pdf 

"IAEA Issues Report on Fukushima Decommissioning Review" (IAEA Press Release) 
h ttps ://www.iaea.org/newsce n te r /pressreleases/iaea-iss u es-re port-tu kush i ma-

decom missioning-review 

2. Fukushima Nuclear Accident Unresolved Issues Progress Report# 3 (5/20/2015) 
http:/lwww.tepco.co.jp/en/press/corn-com/release/2015/1250927 6844 .html 

(English Summary) 
http :/lwww. tepco. co. j p/ e n/p ress/corp-com/release/betu 1 5 e/i m ages/ 15052OeO1 01 . pdf 

(Japanese Full Report: 503 pages, 27 MB) 
http:/lwww .tepco.co.jp/cc/press/betu 15 j/images/150520j0102.pdf 

3. High-Level Meeting of Decommissioning & Contaminated Water Issues 
Team (5/21/2015) 
(only in Japanese) 

3-1. Basic Policy regarding the Mid-and-Long-Term Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/t 150521 05-j.pdf 

3-2. Straw Man for the Mid-and-Long-Term Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/t 150521 06-j.pdf 



3-3. Enhanced Coordination on R&D Activities for Decommissioning and 
Contaminated Water Issues 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/t 150521 03-j.pdf 

All the best, 
Kenji 

-----Original Message----­
From:Tateiwa, Kenji 
To:Tateiwa, Kenji 
Sent: Thursday, May 07, 2015 9:07 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, May 8, 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, May 8, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, May 22 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Unit 1 Drywell Internal Investigation by Transforming Robots: Summary of 
Findings (4/30/2015) 
(only in Japanese) 

http://www. tepco. co. j p/n u/fu ku s hi ma-n p/ha n do uts/2015/i mages/handouts 1504 30 01-
j. pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team 
(4/30/2015) 
(only in Japanese) 

2-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 04-j .pdf 

2-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 05-j .pdf 
(English translation as of 3/26/2015) 

http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150326 01-e.pdf 

2-3. Contaminated Water Treatment (file size: 14 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 07 -j .pdf 

2-4. Environmental Radiation Issues (file size: 17 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 08-j .pdf 

2-5. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 10-j .pdf 

2-6. Preparation for Fuel Debris Removal 



http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 11-j .pdf 

2-7. Radioactive Waste Processing 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 12-j .pdf 

2-8. NDF's 2015 Technical Strategy Plan in Preparation for Revising the Mid-to­
Long Term Decommissioning Roadmap (file size: 18 MB) 

http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 14-j .pdf 

2-9. Identification of Risk Factors Related to Off-site Radiological Impact 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 15-j .pdf 

2-10. Preparation for Disclosing All Radiological Data 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 16-j .pdf 

2-11. Government-Funded Demonstration Testing Results for 5 Contaminated Water 
Treatment Systems 

http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 17 -j .pdf 

3. Test Operation of Brine Circulation for Frozen Soil Wall (4/30/2015) 
http://photo.tepco.eo.jp/en/date/2015/201504-e/150430-02e.html 

All the best. 
Kenji 



From: 
Sent: 
To: 
Subject: 
Importance: 

Chuck, 

Tateiwa, Kenji 
27 Feb 201517:37:13 -0500 
Norton, Charles 
Re: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 27, 2015 at 3pm EST 

Normal 

I will be lravcling on business lo Slovakia ncxl week. 
http:i /www .euronuclear.org/eventsipirneipime20 I Si 

I will be checking emails. 

All the hcst, 
Kcnji 

-----Original Message----­
From:Norton. Charles 
To:'Tateiwa. Kenji' 
Sent: Friday, February 27, 2015 1:58 PM 
Subject: RE: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 27, 2015 at 3pm EST 

Kenji, 
I am unable to be on the call today. I will review the slides and call if I have questions. 

Chuck Norton 

From: Tateiwa. Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Thursday, February 26, 2015 9:50 PM 
To: Tateiwa, Kenji 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 27, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 27, 2015 at 3 pm Eastern Standard Time 
(No Call Next Week. Next call will be on Fri. March 13 at 3 pm EDT.} 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (2/23/2015) 
(only in Japanese) 

1-1. Water Contamination Monitoring and Effectiveness of Groundwater Bypass System 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1150223 04-j. pdf 

1-2. Dismantling Plan for Unit 1 Reactor Building Cover 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1150223 05-j. pdf 



1-3. Occupational Safety Corrective Actions 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/11 50223 06-j. pdf 

1-4. Contaminated Water Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/11 50223 12-j. pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (2/26/2015) 
(only in Japanese) 
2-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 04-j. pdf 

2-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 05-j. pdf 
(English translation as of 1/29/2015) 

http://www.tepco.co. jp/en/nu/fukushima-np/roadmap/images/d 150129 01-e.pdf 

2-3. Re-insertion of Thermocouple into Unit 2 RPV Bottom via SLC Line 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 06-j. pdf 

2-4. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 07 -j. pdf 

2-5. Environmental Radiation Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 1 50226 08-j. pdf 

2-6. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 10-j. pdf 

2-7. Preparation for Fuel Debris Removal (30 Laser Scanning, Muon Tomography) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 11-j. pdf 

2-8. D&D-Related R&D Progress and Future Plans 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 13-j. pdf 

2-9. Selection of Technologies to Undergo Tritium-Separation Demonstration Testing 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 14-j. pdf 

2-10. Establishment of Global Decommissioning Joint Research Center 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 15-j. pdf 

3. Temporary Increase in Radioactivity in Downstream of "Band C" Drainage Line (2/24/2015) 
http://www.tepco.co.jp/en/press/corp-com/release/2015/1248327 6844. html 

4. Unit 2 Reactor Building Truck Bay Door Roof Likely Source of Radioactivity in "K" Drainage 
Line (2/24/2015) 
www .tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150224 01-e.pdf 

5. Briefing to Fishermen's Association in Fukushima Prefecture Regarding Contaminated Water 
Issues (2/25/2015) 
(only in Japanese) 
http://www. tepco. co. j pin u/fu kush ima-n p/handouts/20 15/images/h an do uts 15022 5 05-j. pdf 

6. Unit 1 Reactor Building 4th Floor Inspection by Technical Committee of Niigata Prefecture 
(2/21/2015) 



(only in Japanese) 
http: I Jwww. tepco. co. j pin u/fu kush ima-n p/handouts/20 15/images/h an do uts 150221 06-j. pdf 

7. Third IAEA Review of Fukushima Daiichi Decommissioning Roadmap (2/17/2015) 
https ://www.iaea.org/newscenter /press releases/iaea-team-co mp I eted-th i rd-review-japans-plans­
decom m issio n-fu ku sh i ma 

(photos) 
http://www. tepco. co. j p/ e n/n u/fu ku shim a-n p/h an do uts/201 5/i m ages/hand outs 150217 0 3-e. pdf 

* If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail .jsp?ftplD=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to 
the distribution list.) 

All the best. 
Kenji 

Kenji Tateiwa 
Manager. Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington. DC 20037 
tel: +1-202-457-0790 (ext.)116 
mobile: I (bJ(6J I 



From: 
Sent: 
To: 
Cc: 
M.;Moylan, Elizabeth 
Subject: 
Importance: 

Adam and Tom, 

Tateiwa, Kenji 
9 Feb 2015 08:30:34 -0500 
a dam.jacoff@nist.gov;N icholson, Thomas 
Norton, Charles;andrew.Szilagyi@em.doe.gov;Messina, Elena;Virts, Ann 

Re: Possible Dates to visit NIST Robotics Laboratory 
Normal 

Thank you for organizing the visit to NIST. 
Thu, Feb. 19th at I 0 am works for me. 

I will send the visitor form to Adam and his staff. 

All the hcst, 
Kcnji 

-----Original Message----­
From:Nicholson, Thomas 
To:Tateiwa, Kenji; andrew.Szilagyi@em.doe.gov;Norton, Charles 
Cc:adam.jacoff@nist.gov; elizabeth.moylan@nist.gov; "@emsus.com"@tgn.or.jp; 
elena.messina@nist.gov 
Sent: Friday, February 06, 2015 1 :59 PM 
Subject: FW: Possible Dates to visit NIST Robotics Laboratory 

Kenji, Andrew and Chuck: 

How about a visit to NIST on Thursday, February 19th @10:00 a.m.? 

Attached is the NIST visitor form we need to fill-out and send to Adam Jacoff, NIST. 

Please fill it out and send it directly to Adam. 

Thanks .............. Tom 

From: Jacoff, Adam S.[mailto:adam.jacoff@nist.gov] 
Sent: Friday, February 06, 2015 12:34 PM 
To: Tateiwa, Kenji; Nicholson, Thomas 
Cc: Moylan, Elizabeth; Virts, Ann M.; Messina, Elena 
Subject: Re: Possible Dates to visit NIST Robotics Laboratory 

Hello Thomas and Kenji, 

Since it appears you would be coordinating involvement of Japanese visitors to NIST, attached is the 
form they'll need to fill out. Please REPLY ALL to this email when returning so my secretary can get 
the names entered into our system for gate access. Everybody needs to bring solid forms of 
identification such as passports, drivers licenses, etc. 

Best Regards, 

-Adam 



Adam S. Jacoff 
Intelligent Systems Division, Engineering Laboratory 
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY 
Gai1hersburg, MD USA 20899 I 301-975-4235 I Adam.Jacoff@nist.gov I 
RobotT estMethods@nist.gov 
http://www. n isl. gov /el/i sd/ms/robottestrnethods. cfm 

From: <Nicholson>, Thomas <Thomas.Nicholson@nrc.gov> 
Date: Friday, February 6, 2015 at 11 :55 AM 
To: "andrew.Szilagyi@em.doe.gov" <andrew.Szilagyi@em.doe.gov>, "Adam S. Jacoff" 
<adam.jacoff@nist.gov>, "Norton, Charles" <Charles.Norton@nrc.gov>, "Tateiwa, Kenji" 
<tateiwa.kenji@tepco.co.jp> 
Cc: "West, Steven" <Steven.West@nrc.gov>, "Madden, Patrick" <Patrick.Madden@nrc.gov>, 
"Correia, Richard" <Richard.Correia@nrc.gov>, "Rini, Brett" <Brett.Rini@nrc.gov> 
Subject: Possible Dates to visit NIST Robotics Laboratory 

Adam and Andrew: 

Below is Kenji's availability. I suggest February 1 gtti as a good date. 

Please let us know your availability. 

Thanks ... ..... .... . Tom 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co. jp] 
Sent: Thursday, February 05, 2015 6:40 PM 
To: Nicholson, Thomas 
Subject: Re: Follow-Up to Discussions on Robotics at Nuclear Facilities 

Tom, 

Thank you for your call today regarding a visit to NI ST. 

I am available all day on the following dates (preferably in the moming): 
Thu, Feb. 19 
Fri, Feb. 20 
Thu. Feb.26 

All the best. 
Kenji 

Kenji Tateiwa 
Manager. Nuclear Power Programs 
Tokyo 1--:lectric Power Company 
Washington Office 
2 12 1 K Street, NW Suite 9 10 
Washington, DC 20037 
tel: + 1-202-457-0790 (ext.) 116 
mobile: I (b)(6) I 

----- Original Message -----
From: Nicholson. Thomas 
To:Szilaqyi, Andrew 
Cc:adam.jacoff@nist.gov ; Tateiwa, Kenji 



Sent: Thursday, February 05, 2015 3:37 PM 
Subject: RE: Follow-Up to Discussions on Robotics at Nuclear Facilities 

Andrew: 

Thanks for the e-mail and follow-up. 

I enjoyed our conversation yesterday concerning the possibility of a technical exchange workshop 
on the use of robotics at nuclear facilities. 

I appreciate your interest and enthusiasm. I look forward to working with you, Adam and Kenji on 
identifying a workshop focus. organizing committee members and expectations. 

Thanks ........... Tom 

From: Szilagyi, Andrew [mailto:Andrew.Szilagyi@em. doe.gov] 
Sent: Thursday, February 05, 2015 1 :53 PM 
To: Nicholson, Thomas 
Subject: RE: Follow-Up to Discussions on Robotics at Nuclear Facilities 

Heads up has been given to Dr. Lyons 

From: Nicholson, Thomas [mailto:Thomas.Nicholson@nrc.gov] 
Sent: Tuesday, February 03, 2015 5:48 PM 
To: Szilagyi, Andrew 
Cc: Tateiwa, Kenji; West, Steven; Madden, Patrick; Correia, Richard; adam.jacoff@nist.gov; 
Norton, Charles; Rini, Brett; Madden, Patrick; Correia, Richard 
Subject: Follow-Up to Discussions on Robotics at Nuclear Facilities 

Dr. Sziglagyi: 

This morning my Deputy Office Director, Steve West in the Office of Nuclear Regulatory 
Research, U.S. NRC, approved our idea to begin discussions with others (e.g., NIST, TEPCO 
and others) concerning the use of robotics for decommissioning and monitoring of nuclear 
facilities. The idea is to organize and convene a technology transfer workshop at NIST in which 
the Federal government, industry and possibly academia, could exchange ideas and examples 
on how robotics are being used, along with the development and coordination of standards for 
testing the robotics and their operators for nuclear facilities. 

In conversation with Adam Jacoff, NIST Robotics Research Engineer, this morning on the idea, 
Adam informed me that you are very interested in the use of robotics for deactivation and 
decommissioning of nuclear facilities. He suggested that I contact you to begin the discussions 
on how DOE and your National Laboratories could participate. 

At the end of our conversation, Adam invited Kenji Tateiwa, TEPCO and myself to NIST to tour 
his robotics laboratory and begin discussions on how to organize and convene a technology 
transfer workshop. We would appreciated it, if you or your designated staff could accompany us. 

This afternoon, I spoke with Kenji Tateiwa, TEPCO about the idea and TEPCO's possible 
participation in organizing and participating in the workshop. He plans to discuss the idea with 
his Chief Nuclear Officer who will be in Washington, DC to meet with NEI and DOE on Monday, 
and later with DOE-EM on Tuesday. Kenji suggested that after you and I talk. you might pass on 
the idea to Dr. Monica Regalbuto, DOE who is involved in the Japanese - DOE meetings. 



Later today, I called you to discuss. I left you a message concerning the idea. Our expectations 
are to spend this Spring and Summer organizing the meeting with you and others. We think the 
workshop could be held in the Fall following coordination with the principals. 

I will call you tomorrow to learn of your interest. 

Thanks ............... Tom 

**************************************************** 

Thomas J. Nicholson, Senior Technical Advisor 
U.S. Nuclear Regulatory Commission 
Office of Nuclear Regulatory Research 
Mail Stop CSB 2-A07 
11555 Rockville Pike 
Rockville, MD 20852 
Tel: (301) 251-7498 
Fax: (301) 251-7422 
E-mail: Thomas.Nicholson@nrc.gov 

From: Nicholson, Thomas 
Sent: Tuesday, February 03, 2015 11 :43 AM 
To: 'adam.jacoff@nist.gov' 
Cc: 'Tateiwa, Kenji'; West, Steven; Madden, Patrick; Correia, Richard 
Subject: Follow-Up to Discussions on Robotics at Nuclear Facilities 

Adam: 

It was a pleasure to meet and speak with you concerning robotics, and DARPA 
(http:// archive. d a rpa. mi l/ro boti cs cha I lengetrialsa rch i ve/ ) . 

Thanks for the information on your standards development for robotic criterion for the robotics 
competition. 

Let us continue the cooperation. 

Thanks for the invitation to tour your facility. 

I will speak with Kenji Tateiwa, TEPCO to see if he could join us in visiting your laboratory and 
further discussions. 

Thanks ........... Tom 

**************************************************** 

Thomas J. Nicholson, Senior Technical Advisor 
U.S. Nuclear Regulatory Commission 
Office of Nuclear Regulatory Research 
Mail Stop CSB 2-A07 
11555 Rockville Pike 
Rockville, MD 20852 
Tel: (301) 251-7498 
Fax: (301) 251-7422 
E-mail: Thomas.Nicholson@nrc.gov 
**************************************************** 





From: 
Sent: 
To: 
Subject: 
Importance: 

Chuck, 

Tateiwa, Kenji 
9 Feb 2015 18:56:40 -0500 
Norton, Charles 
Re: Possible Dates to visit NIST Robotics Laboratory 

Normal 

Too bad you won't be able to make it to NIST. 
It would have been nice to catch up with you in person. 
Hope to see you sometime soon. 

All the best. 
Kenji 

-----Original Message----­
From:Norton, Charles 
To:'Tateiwa. Kenji'; adam.jacoff@nist.gov;Nicholson, Thomas 
Cc:andrew.Szilagyi@em.doe.gov ; Messina, Elena ; Virts, Ann M. ; Moylan, Elizabeth ; Halter, Mandy 
Sent: Monday, February 09, 2015 11 :00 AM 
Subject: RE: Possible Dates to visit NIST Robotics Laboratory 

Tom, 

My management has determined that my work load is too great for me to take on this project at this 
time. 

Chuck Norton 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jp] 
Sent: Monday, February 09, 2015 8:31 AM 
T o:adam.jacoff@nist.gov; Nicholson, Thomas 
Cc: Norton, Charles; andrew.Szilaqyi@em.doe.gov; Messina, Elena; Virts, Ann M.; Moylan, Elizabeth 
Subject: Re: Possible Dates to visit NIST Robotics Laboratory 

Adam and Tom, 

Thank you for organizing the visit to NIST. 
Thu, Peb. 19th at I 0 am works for me. 

I will send the visitor form to Adam and his staff. 

All the best, 
Kcnji 

-----Original Message----­
From: Nicholson. Thomas 
To: Tateiwa, Kenji; andrew.Szilagyi@em.doe.gov;Norton, Charles 
Cc: adam.jacoff@nist.gov; elizabeth.moylan@nist.gov; "@emsus.com"@tgn.or.jp; 
elena.messina@nist.gov 
Sent: Friday, February 06, 2015 1 :59 PM 
Subject: FW: Possible Dates to visit NIST Robotics Laboratory 

Kenji, Andrew and Chuck: 



How about a visit to NIST on Thursday, February 19th @10:00 a.m.? 

Attached is the NIST visitor form we need to fill-out and send to Adam Jacoff, NIST. 

Please fill it out and send it directly to Adam. 

Thanks .............. Tom 

From: Jacoff, Adam S. [mailto:adam.jacoff@nist.gov] 
Sent: Friday, February 06, 2015 12:34 PM 
To: Tateiwa, Kenji; Nicholson, Thomas 
Cc: Moylan, Elizabeth; Virts, Ann M.; Messina, Elena 
Subject: Re: Possible Dates to visit NIST Robotics Laboratory 

Hello Thomas and Kenji, 

Since it appears you would be coordinating involvement of Japanese visitors to NIST. attached is the 
form they'll need to fill out. Please REPLY ALL to this email when returning so my secretary can get 
the names entered into our system for gate access. Everybody needs to bring solid forms of 
identification such as passports, drivers licenses. etc. 

Best Regards, 

-Adam 

Adam S. Jacoff 
Intelligent Systems Division, Engineering Laboratory 
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY 
Gaithersburg, MD USA 20899 I 301-975-4235 I Adam.Jacoff@nist.gov I 
RobotT estMethods@nist.gov 
http: I lwww. n isl. gov /el/isd/ms/ robottestmethod s. cf m 

From: <Nicholson>. Thomas <Thomas.Nicholson@nrc.gov> 
Date: Friday. February 6, 2015 at 11 :55 AM 
To: "andrew.Szilagyi@em.doe.gov" <andrew.Szilagyi@em.doe.gov>, "Adam S. Jacoff" 
<adam.jacoff@nist.gov>, "Norton. Charles" <Charles.Norton@nrc.gov>, "Tateiwa, Kenji" 
<tateiwa.kenji@tepco.co.jp> 
Cc: "West, Steven" <Steven.West@nrc.gov>, "Madden, Patrick" <Patrick.Madden@nrc.gov>, 
"Correia, Richard" <Richard.Correia@nrc.gov>, "Rini, Brett" <Brett.Rini@nrc.gov> 
Subject: Possible Dates to visit NIST Robotics Laboratory 

Adam and Andrew: 

Below is Kenji's availability. I suggest February 19th as a good date. 

Please let us know your availability. 

Thanks ............. Tom 

From: Tateiwa, Kenji [mailto:tateiwa.kenji@tepco.co.jpJ 
Sent: Thursday, February 05, 2015 6:40 PM 
To: Nicholson, Thomas 
Subject: Re: Follow-Up to Discussions on Robotics at Nuclear Facilities 



Tom, 

Thank you for your call today regarding a visit lo NIST. 

I am available all day on the following dates (preferably in the morning): 
Thu. Feb. 19 
Fri. Feb. 20 
Thu. Feb. 26 

A II the best, 
Kcnji 

Kcnji Tatciwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: · 1-202-457-0790 (cxt.)116 
mobile: I (b)(6l I 

-----Original Message-----
From:Nicholson, Thomas 
To:Szilagyi, Andrew 
Cc:adam.jacoff@nist.gov;Tateiwa, Kenji 
Sent: Thursday, February 05, 2015 3:37 PM 
Subject: RE: Follow-Up to Discussions on Robotics at Nuclear Facilities 

Andrew: 

Thanks for the e-mail and follow-up. 

I enjoyed our conversation yesterday concerning the possibility of a technical exchange 
workshop on the use of robotics at nuclear facilities. 

I appreciate your interest and enthusiasm. I look forward to working with you, Adam and Kenji 
on identifying a workshop focus, organizing committee members and expectations. 

Thanks ........... Tom 

From: Szilagyi, Andrew [mailto:Andrew.Szilagyi@em.doe.gov) 
Sent: Thursday. February 05, 2015 1 :53 PM 
To: Nicholson, Thomas 
Subject: RE: Follow-Up to Discussions on Robotics at Nuclear Facilities 

Heads up has been given to Dr. Lyons 

From: Nicholson, Thomas [mailto:Thomas.Nicholson@nrc.gov) 
Sent: Tuesday, February 03, 2015 5:48 PM 
To: Szilagyi, Andrew 
Cc: Tateiwa, Kenji; West, Steven; Madden, Patrick; Correia, Richard; adam.jacoff@nist.gov; 
Norton, Charles; Rini, Brett; Madden, Patrick; Correia, Richard 
Subject: Follow-Up to Discussions on Robotics at Nuclear Facilities 

Dr. Sziglagyi: 



This morning my Deputy Office Director, Steve West in the Office of Nuclear Regulatory 
Research, U.S. NRC, approved our idea to begin discussions with others (e.g., NIST, TEPCO 
and others) concerning the use of robotics for decommissioning and monitoring of nuclear 
facilities. The idea is to organize and convene a technology transfer workshop at NIST in 
which the Federal government, industry and possibly academia, could exchange ideas and 
examples on how robotics are being used, along with the development and coordination of 
standards for testing the robotics and their operators for nuclear facilities. 

In conversation with Adam Jacoff. NIST Robotics Research Engineer. this morning on the 
idea, Adam informed me that you are very interested in the use of robotics for deactivation and 
decommissioning of nuclear facilities. He suggested that I contact you to begin the 
discussions on how DOE and your National Laboratories could participate. 

At the end of our conversation, Adam invited Kenji Tateiwa, TEPCO and myself to NIST to tour 
his robotics laboratory and begin discussions on how to organize and convene a technology 
transfer workshop. We would appreciated it. if you or your designated staff could accompany 
us. 

This afternoon, I spoke with Kenji Tateiwa, TEPCO about the idea and TEPCO's possible 
participation in organizing and participating in the workshop. He plans to discuss the idea with 
his Chief Nuclear Officer who will be in Washington, DC to meet with NEI and DOE on 
Monday, and later with DOE-EM on Tuesday. Kenji suggested that after you and I talk, you 
might pass on the idea to Dr. Monica Regalbuto, DOE who is involved in the Japanese - DOE 
meetings. 

Later today, I called you to discuss. I left you a message concerning the idea. Our 
expectations are to spend this Spring and Summer organizing the meeting with you and 
others. We think the workshop could be held in the Fall following coordination with the 
principals. 

I will call you tomorrow to learn of your interest. 

Thanks ............... Tom 

**************************************************** 

Thomas J. Nicholson. Senior Technical Advisor 
U.S. Nuclear Regulatory Commission 
Office of Nuclear Regulatory Research 
Mail Stop CSB 2-A07 
11555 Rockville Pike 
Rockville, MD 20852 
Tel: {301) 251-7498 
Fax: (301) 251-7422 
E-mai I: Thomas.Nicholson@nrc.gov 
**~~********~~********~********~~********~~*******~~ 

From: Nicholson, Thomas 
Sent: Tuesday, February 03, 2015 11:43 AM 
To: 'adam.jacoff@nist.gov' 
Cc: 'Tateiwa, Kenji'; West, Steven; Madden, Patrick; Correia, Richard 
Subject: Follow-Up to Discussions on Robotics at Nuclear Facilities 



Adam: 

It was a pleasure to meet and speak with you concerning robotics, and DARPA 
(http: I larch ive. darpa. mi l/roboticsch a 11 en getrialsa rch ive/ ) . 

Thanks for the information on your standards development for robotic criterion for the robotics 
competition. 

Let us continue the cooperation. 

Thanks for the invitation to tour your facility. 

I will speak with Kenji Tateiwa, TEPCO to see if he could join us in visiting your laboratory and 
further discussions. 

Thanks ........... Tom 

**************************************************** 

Thomas J. Nicholson, Senior Technical Advisor 
U.S. Nuclear Regulatory Commission 
Office of Nuclear Regulatory Research 
Mail Stop CSB 2-A07 
11555 Rockville Pike 
Rockville, MD 20852 
Tel: (301) 251-7498 
Fax: (301) 251-7422 
E-mail: Thomas.Nicholson@nrc.gov 
**************************************************** 


