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Overview of Fukushima Dai-1chi NPSs e

Unit 6

Main gate

Unit 5

Unit 1

Unit 2

Visitor’s house

Unit 3

Unit 4

Main
Contractor

In operation
since

Location| Unit Pre-earthquake status

Ohkuma

Shutdown for maintenance
Full core offloaded to spent fuel pool

5 1978.4 BWR-4 784 Toshiba Shutdown for maintenance
1979.10 BWR-5 1,100 GE/Toshiba | Shutdown for maintenance k

4 1978.10 BWR-4 784 Hitachi

Futaba
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2011 off Tohoku Pacific Earthquake 'vistouinea, france

Fukushima Dai-ichi NPP
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Source: www_tepco.co_jp

e®Occurred 14:46 March 11, 2011

e®Magnitude:9.0 Mw

eEpicenter location: 38° 6”N and
142° 51”E, and 24km in depth

elt is said that the height of tsunami
attacked Fukushima NPP was more
than 14m

Fukushima Dai-ni NFP

Source: www_tepco co_jp
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Major root of cause of the damage ssy-les-Moulinea, France

Grid Line

Hote:
-All operating units when earthquake

occurred were automatically shut .
down. @ Loss of offsite power

-Emergency DiGs have worked due to the earthquake
properly until the Tsunami attack.

Tsunami (estimated more than 10m) Reactor
Building

Turbine
Building
/]

i All Motor Operated pumps (including ECCS
pun‘ps]l b&cam& |mparable




Influence by the earthquake and tsunamj =:\oewe>n |

In Fukushima Dai-Ichi

Issy-les-Moulineaux, France

The Great East Japan Earthquake occurs

T R l """""""""""""""""""""""""""""""""""""""" |

Earthquake triggers reactor scram (emergency shutdown)

OO, —— . & i ot = R O L _____________________________________________________________________________ |

In the wake of the Great East Japan Earthquake, tsunami hits both NPSs

| [Power supply] Offsite power and D/G*
| completely destroyed

| [Sea water system] Completely destroyed

| [Sea water system] Completely destroyed

----------------------------------- |

Power supply interchanged from Unit 6
—Unit 5

Route for heat removal
not able to be secured

#1D{G: Emergency diesel generator

Route for heat removal secured
using temporary power supply and
temporary sea water pumps, in
addition to the power supply from
D/G.




15-17 November, 2011
OECD/NEA, 12t WPDD Meting
Issy-les-Moulineaux, France

.|
.|
7



Air Dose Rate in Fukushima Dai-Ichi
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» Using the Monitoring post and Monitoring car (MC), the site boundary measure.
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Readings of Air Dose Rate in Fukushima Daiichi (March 11~August 31,2011)

P11
wP-a Measurement by MC

< wp-5 (March 11-21)
« MP-T1
« Main gate (by Temporary MP)

lain gate (by MC)

= P2

P-4 Measurement by MC
we-p (March 11-21)

MP-8

YWist gate (by Temporary MP)
YWest gate (by MC)

M I A

440 4720 4/30 540 5720 5/30 6/8 618 629

date

148 749 1/29 a/8 B/18 B8/28

L ]
hAP-2
o
MP-3
[
kP-4 N L Unit &
" |
T E ks
anmi
MP-5 ’
@ : : Urit 1
® south side
Wist gate Main office / Linit 2
= | B
MP_6 it 3
o | Main gate il Unit 4
MP-7 ® honitaring post(hiP-1--8)
™ & Temporang Monitoring post
M-8
°

» The main gate about 1km away from Unit 2, temporary measure a value greater

than 10,000uSv / h.

» Current Trends in the value of about 10 ~ 100uSv / h.




Bg/cm?

Bg/cm?

Radioactivity concentration in seawater

Readings of radioactivity concentration in sea water
around the Fukushima Daiichi {(March 11~ August 31,2011)

radio cesium (Cs-137)

radio iodine (1-131)

-

—————
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o [TPoint about 330m South side
of Unit 1-4's outlet. g

Sampling Point

E 1] ,’!'
J -
—a= @ Point about 30m Morth side o | F
of Unit 5-6's outlet. i -
—— [@Pointabout 10km South side .. g P -7
of Fukushima Daiichi. XM RSO
Lo e\
| B ;
~e~ @ Paint about 7km South side =Py At
of Fukushima Daiichi. F g 14
- ) 1
y (T
L '_.lll ; ; @
£ L |
o “u !l_'.l‘i"
" 1 24
== [T} Paint about 330m South side e Erdoe
of Unit 1-4's outlet. =
—m— 2 Point about 30m Narth side "" .
of Unit5-6's outlet. - A
o
== (% Point about 10km South side u;;' =
of Fukushima Daiichi. '““' Shgned has
q ||u-ul
o~ (@ Point about Tkm South side AT
of Fukushima Daiichi.
a
AL i

» (Cs-137) Point about 30m North side of Unit 5-6" s outlet, the maximum

(about 70Bg/cm3) observed.

» (I-131) Point about 330m South side of Unit 1-4’ s outlet, the maximum

(about 180Bqg/cm3) observed.
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Results of aircraft monitoring e

Legend

2l | . . oty Legend
Air doze rate sver 1 meter - - RS,

above grouad level (pSv/hr) e s
IConverted into the value as
of August 2]

Deposition of C:-134 and
C=-137 (Bq/m®)
[Converted into the value as

of August 2]
I 120 <
85 - 180 J000K - 8000K
38 - 95 600K - 1000€
18 -38 300K - 600K
10 - 19 100K - 300K
60K - 100K
30K - BOK
10K - 30K

L = 10K

as [ 25 50 wn
5 L W

AR ATE!

Results of aircraft monitoring Results of aircraft monitoring
(Air dose rate over 1 meter above ground level; 2 Aug. ‘11) (Total of accumulative amount of Cs-134 and Cs-137; 2 Aug. ‘11?

NRSRATEE
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Release rates of radioactive materials o 2" weoo weting

_  fromUnit1to3

Release rates of radioactive materials from Units 1 to 3 at the Fukushima Daiichi

Release rate
(Bg/hour)

1015 —

1013 —

1011

-

Approx. two quadrillion
Ba/hour (approx. 8.0 x10™
Bq/hour) *1

Approx. 2.5 trillion Bg/hour
(approx. 2.5x10"Bg/hour)*1

_________________ -~
"q: Total release rate (Bg/hour) of Cs-134 and Cs-137 calculated based on

release rate (Bg/hour) of Cs-137 as of Mar 15 mentioned on the report of |

the 31st Nuclear Safety Commission of Japan. Total release rates (Bg/hour)

of Cs-134 and Cs-137 as of Mar.25 and Apr.5 were calculated by the same |

way.

’2:3}mal release rate (Bg/hour) of Cs-134 and Cs-137 based on average |

concentration of Cs-137 in the air measured near the west boundary of the

site frem June 20 to June 28.

*3: Toial release rate (Bg/hour) of Cs-134 and Cs-137 based on average
iweniration 0f.Cs-137 in the air measured near the west boundary of the |

ksite fror:‘: Juiy 22 1o August 12, )

Aparoximately four millionth of

Approx. 0.20 trillion Bg/hour 1€ @mission rate immediately
(approx. 2.9x10"" Bg/hour)*1  after the accident

AL R 1 T T (L
e

Approx. 1 billion Bg/hour
(approx. 1.0x10°Bg/hour)*2

Approx. 0.2 billion Bg/hour
(approx. 2.1x10°Bg/hour)*3

Approx. 0.2 billion Be s
(approx. 2.0x10°Bg/hour)

Mar 15  0am, Mar 25 9am, Apr 4 Jun20-28  Jul 26 — Aug 12 Sep 1-Sep 12

9am-3pm - 11am, Mar26  _ Oam, Apr 6

Evaluated period
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Radioactivity survey map, Fukushima Daiichi Nuclear Power Station (5:00 PM, August 18, 2011)

Measured on June 2011
Measured on July 2011

I | W

[ Unit : mSv/ h

l_’

Measured between
3:50pm~~4:40pm August 10, 2011

Y e =0 LR 1t rete 2406 ; ,
= s Fo o e A =~ = \Water transfer e
g =il 1 o rubbles 1 Sambient) 1 1 ==y
JCH/B .g)ql, L '
Ry - . y k £ T Wdel_‘h‘ans(a‘ | O'
piping

#" & q-_ul Rrir b = il 1 16(:"“ o 0.1 L J

» .

I’_‘l — —] et L [
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Near the Main Exhaust Stack of Units 1 and Zzipm s eis
in Fukushima Dai-Ichi NPSs e

e August 2, 2011
August 5. 2001 o

TEPCO
TEPCO

Stack drain pipe

Bottom: 3.6 Svh
Location: Stack dram pipe at the maim exhaust stack of Units 1 and 2 (vew from the ition: Wear the main exhawst stack of Units 1 and 2
east side) & Julby 31, 2011, around 16:00

Time: Angust 4, 2011, asound 15:30 sographed by: TEPCO
Photosrached bv: TEPCO

14
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High-dose detected area on the 2nd floor  ocomes 12~ weoo wes

Issy-les-Moulineaux, France

of Unit 1 turbine building

August 3, 2011
TEPCO

High-dose detected area on the 2nd floor of Unit 1 turbine building in Fukushima
Dai-ichi NPS

Location: Near the entrance of the standby gas
treatment system frain room on the 2nd floor of Umt
1 turbme building

Tume: August 2, 2011, Around 11:19 AM

Photographed by: TEPCO

Reactor building
arr-condifioner room

; Standby gas treatment system frain room

Figure II-2-61 High-dose Detected Area on the 2nd Floor of
Unit 1 Turbine Building in Fukushima Dai-ichi NPS

ng

15



Dose rate of 15 floor of Unit 2

Reactor Buildin
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Crust and smear
Mog w:/sD Cz
’ (Froot of instrumentation 22 0 (Front of TP instramentation rack)
24 E

C (Below ladder)

36.0 (Front of MCC)

sy Ol
: O
42 0 (Below ladder) ’/&/

¢
& %

A [(Above ladder)

15.0 (From of carryim
/i /
19, () From of IP msmumeztation rack) E
BB.E“‘D D ; g /S %
57.8% 202°C
[ I o
] = E 58.2% %E':' /
1 =1 20.8°c| LI
60.6%
1st floor of reactor building

30, Below stairs) )_I F'_— (I Pine hallway (north)
w d 1.0 (Inside air house)
26.0°c] 170 DJ d L E

Pine rabaay (soum)

f0 [ (Froot of double doar)

24 0 (Ao stas) 29 0°C, 56.0%
47 0Lamdinz)  268°C, 62.2%

T 388.0B<low staz) 26 0°C, 62.2%

Northwest stairs (half basement)

Southeast stairs (half basement)
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Does rate of 279 floor of unit 2 OrCO/NEA 1 WPDD Meting

Reactor Building

55.6 (Middle of staws)

Issy-les-Moulineaux, France

256°C
46%

M
79.1

(Floor in front of instrument rack)

&

43.0

Recycled

Mot recycled

31.1

(Above gr
25.8°C
50%

—

010,

o

L

(™

ating: 30.5)

)

Reactor instrumentation rack
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Results of Investi ga tion OECD/NEA, 12" WPDD Meting
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inside the Roof of Unite 2 Reactor Buildin

Robot movement route

®— Dyrection of camera

Near hydraulic control In front of northeast ~ Between the 1st and 2nd Reactor cuilding cooling  Containment ahead In front of northeast [ll_ﬁ'ﬂtlll of northwest
it stairs on the 1st floor floors Watgr system stairs on the 2nd floor  stairs on the 3rd floor

21mSv/h
""\-u.__‘_“h“
]
N
[1st floor] [2nd floor] [3rd floor]
Building layout 1s image (scale and layout are not accurate)
Figure II-2-65 Result of Investigation inside the Roof of Unit 2 Reactor Building in Fukushima —

Dai-ichi NPS 18
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Results of Investi ga tion OECD/NEA, 12* WPDD Meting

Issy-les-Moulineaux, France

inside Unite 3 Reactor Buildin

o - 1st floor of reactor building N
| Near makeup water system valve 3? I
™~

1 Upper level of instrumentation rack B
|
Aliddle level of instrumentation B
_,.--""#ﬂ rack
1 . .
| Lower level of instromentation rack g'

I
E L’En_uj Unit: mSv’h

27

R=E-F=!

|
|
I
|
d

ﬂ{:::r 20

Details of stairs

o o = =

L=

Eed: On-the-spot investigation conducted by Cuince on July 26 * Building layout 15 image (scale and layout are not accurate)
Green: On-the-spot investigation conducted by workers on July 27

19
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Current Status of “Roadmap towards Restoration from the Accident at
Fukushima Dai-Ichi Nuclear Power Station, TEPCO” (Revised on 20 Sep. ‘11)

Step 2 - ;
Issues As of Apr. 17 Step 1 (around 3 months) (around 3 to 6 months after achieving Step1 Mgﬂfﬁg@ 'S:rges
current status (as of Aug. 17) ( y )
. » o
o Cooling by minimum injection rate Circulating 2
= T h . = : o
o B (injection cooling) water w C'FCUWF“"'Q_ @ Conti d shutd
1 = _ : : cooling [ water cooling 3 ontinuous cold shutdown
— 1 = Consideration and preparation of 5 & continued condition
& (start) * [ =
@ m reuse of accumulated water g
| o - - — § S
0 21 ‘T:n' Nitrogen gas injection + = INitrogen gas injection [continue@ g
ol &1 = 3 2 Protection against corrosion
o o Improvement of > = cracking of structural materials*
— - c
a work environment +¢ ] e
-+ _ 3 Reliability improvement in injection operation Remote-controlled =
= 2 - & I remote-control operation *ahead of schedule g injection operation g
T;,,fé‘ 2 fér Circulation cooling system % s - — . @ Start of removal work of fuels
ssll53 (installation of heat exchan ;r = Consideration / installation g
e 2 " partially ahead ofachedulég ) of heat exchanging function
——
. : g : Expansion v+ [ consideration of Installation of
3 Transferring water Installation of storage / processing facilities full-fledged processing faciliies [| g i full-fledged water processing facilities
= with high radiation Decontamination / desalt + > 28 Continuous processing of
g level @ processing (reuse), etc g accumulated water
| = =
5 Storage / managementz; of k g 2 Research of processing of
o sludge waste eic. J i % sludge waste etc.
a Installation of storage facilities / g- W
= Stering water with low decontamination processing z g
% radiation level Mitigation of contamination g 5 Mitigation of contamination

in the ocean in the ocean

Mitigation of contamination
of groundwater

Sub-drainage management with expansion
of storage / processing facilities)

Design { implementation
of impermeable wall
against groundwater

Mitigation of contamination
of groundwater

Consideration of method of
impemeable wall against
groundwater

{panunuoa)

UCHEUIWEWOD
uesoo sjeByI

Establishment of impermeable wall
against groundwater

punois) ( &)

ueaoo apebiiw

uonebmw
12)em

Removal of debris (continued) > Removal / management of debnis

Installation of reactor building
cover (Unit 1) +

Removal of debns
(top of Unit 384 R/B)

Consideration of reactor
building container

Removal of debns

|‘ Dispersion of inhibitor Dispersion of inhibitor (continued) > “ Dispersion of inhibitor

(panunuoo)
Buuayess ayebiypy

Removal of debris / installation of
reactor building cover (Unit 3&4)

Start of installation work of
reactor building container 21

llog / asaydsouny (o)

Buiapeos eyeby




Technical subjects of medium to long-term 15-17 November, 2011

OECD/NEA, 12" WPDD Meting

about the accident of Fukushima Daiichi NPSs Issy-les-Moulineaux, France

Technical subjects about the accident of Fukushima Daiichi NPS are extracted,
which used the period until removal of the fuel debris in a reactor is started
1.Removal work of fuels from Spent Fuel Pool (SFP).

»Handling technology of fuel in which was damaged and contained salt.
(Handling, Washing, Inspection, Judgment of reprocessing possibility, etc)

2.The continuous measure towards Stabilization and Decommissioning.
»Remote decontamination technology of the high dose place in a building.
» Corrosion control technology of PCV and RPV.
» Processing technology of a high dose waste which occurred by operation of a water processing facilities.

3.Preparation of removal work of debris / Removal.

» Technology which specific and repair, water stops in a leakage part of PCV, and Implement technology of
filing water. (Removal work of debris is most rational to carry out underwater.)

»Remote investigative technology of PCV and RPV.

»Development of debris extraction technology and a construction method

»Development of the technology of storing stably the debris fuel containing salt (storage can).

»Examination about suitable processing / disposal policy

4. Processing and disposal of radioactive waste
»Processing / disposal technology for every occurring radioactive waste.
5. The elucidation of progress of an accident

#Development of the presumed technology of the inside situation of PCV after a severe accident.
»The advancement of the progress analysis technology of a severe accident phenomenon.

22



Conceptual Diagram of Work flow for Removal of Fue

from Reactor core (1/3)

15-17 November, 2011

/ OECD/NEA, 12" WPDD Meting

Issy-les-Moulineaux, France

m Technizal hold point: subsequent steps will be adjusted considenng site conditions and results of technical development

iompletion of parval Diescision on how o repair Completion of £lling with waber
< Work flow > GD Decision on how to stop fie water Miing with wiater e upper part of e Diecision on how to investigas the
wﬁﬁggﬁeﬂ; insige contanment vessel .i"s_ic:-ecf e raxw
(2) Irvestigation of leak from the contminment vessdl of the con@inment wesssl Imvestigation of fe inside of the reactor
Investigation of the condifichs inside the - L and sampling
cantzirment vessel (o gutside) ool et k-3 | (9)
i 3| =
I Tieppng W e e (4) el 7 Opening ofthe upper head of .
(3) | reacto builing gipe PG ofthe Wmﬂﬂ Removing fuel
=0 ower part containment vessel eSS
)] Decontamination in fhe woontanment W vessel W @13‘;_ _U_ - with water from the reactor
reactor building P L s
Fohial cecon@minaton wWork 15 Camied OO Tor each afea el needs _Oeconaminainn . goooogg
# For the technical development purpose, underwater fuel remowval work was assumed in planning the work, as was in TM| case. The plan will be modified considering the actual situations and technical development
2] Investigation of leak from th tainment vessel
Work (1) Decontamination in reactor building “E‘ ! "'."eaﬁ';“ o‘;’;‘e c:andiﬁomns i::;::u::mm;:mnt {3) Stopping water leak from the reactor building Repair of
{Successive decontamination as required for next steps) 9 A the lower part of the containment
wvessel (from outside)
: After the water leak from the reactor building is :
| stopped. the source of water used for circulating
: injection cooling will be changed from the :
I accumulated waterin the turbine building to the '
| torus room. |
J ;
I I
DS pit
Spant fuss| /f—'\\@
- ]
Conceptual | peconpm|: W Wr From water
diagram nafion cility hserual M cility et
anquipme] - Bquipme Obsgrpat nt
Q’en}oﬁiﬁ- d_l\ scoraminztion I_\flﬂla f \. |_| 1 :_JI::“ pme
contralle fremate-| %1 [camer
contralieyd] Turbine
Turbine Turbine building
building building
J" LN To waler rga:ﬁﬁt
5«}:}},15 nmm&m ty
| Stopping e wator foak
The work area will be decontaminated using high-pressure water, Investigations will be conducted of leak in the containment vessel Since underwater work for removing damaged fuel is preferable
coating, surface chipping, and so forth in order to provide and the reactor building manually or using remote-controlled in terms of radiation shielding, leaking points of containment
Details greater access to the containment vessel. radiation dose measwring instruments, cameras, and other wvessel will be repaired to stop leakage. Forthat purpose, priorty
devices. The condition of the interor of the containment vessel will be given to repairing the lower parts of containment vesselto
will be investigated and estimated from outside throwgh v rays facilitate inspection within containment vessal.
measurements, acoustic investigations. ete.
. # High dose areas (some hundreds fo 1000 mSv # Dbjects ofinvestigation arein high dose area, in # Stop water leak under high dose and water-flowing
R Points & # Limited accessibility due to rubblein buildings contaminated water, or in narrow space condifions in parallel with core cooling by circulating
ISSUes to D_E » Development of methods and equipment to investigate leak water injection
considered in * Itis necessary to consider remote decontamination methods * Development of methods and egquipment to investigate the
technological and other measures for locations with high-level radicactivity. condition of the inside of the containment vessel from outside * Development of technology and methods to repair l=ak in
development containment vessel and reactor building and stop water leak
* Examination and development of alternative measures
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Conceptual Diagram of Work flow for Removal of Fuel oecomea, 12 weop weting
from Reactor core (2/3)

Issy-les-Moulineaux, France

m Technical hold point: subsequent steps will b2 adjusted considening site conditions and results of technical development

< Work flow >

Imeestigation of lesk from fje cont@inment vessed
Irvestigation of the condiions inside fe
cont@nment vessal (from quiside)

: TAopping waier leak flnrl:lnlﬂ—"ileu (4)

(2)

(3) Rs}a’rdgi ower part of e
(1) Deconaminaiion inthe -1 inment vessal
buii ettt

GD Decision on how o siop the water ﬂb }!L"FS‘Q.LEA”?@E?

Partial filling of the

Cemplebon of partid Diecision on how o repsair

the upper part of te

o imvestigae the ins

of the cont@inment vessel

(5] injestigation o the inside of the

contEinment vessel and sampling
C

Complstion of Slling with water
Drecision on how to investigate the
inside of $e reactor

Imvestigation of fe inside of the reactor

(8

and sampling
. 9)
7 Opening of the upper head of
rescior pressure vessel Removing fuel
wessd and the P
e from the reactor

# For the technical development purpose, underwater fuel remaoval weork was assumed in planning the work, as was in TM| case. The plan will be modified considerng the actual situations and technical development.

(4) Partial filling of the containment vessel with

consideredin
technological
development

=The major premise is to build boundaries in the lower part of the
containment wvesse| (including the plan of filing the torus room
with grout materials).

Work (5) Investigation of the inside of the containment (G) Repair of the upper part of the containment
water vessel and sampling vessel
e T ST T e ]
1 Once boundanes are established in the lower part of |
: containment vessel, the source of waterfor :
: circulating injection cooling will be changed from I
i torus room to containment vessel. :
D5 pit
Spent fusl /—_‘\\
poaol rQw
F jig Fi b
- el
Conceptual
diagram
A ; . igmeEnt
Tu_rhl_ne Tu_rbl_ne ration Turbine
building building building
“amﬂt an;merr|t To ml!rt
TR Fa‘-’:?fﬁ e
Contalnment Ccontanmant
vessal vossal
The lower part of the containment vessel will partially be filled -g:" :!-'ST:ED;.":'.?;L:FHE";EM "'E::ef:;i" bﬁlin:gstialed :; o In order to fill the containment vessel with water toits top, leak in
Details with water before investigations of the inside of the containment identify IstriouRion amag » Which 1= presum the upper part of the containment vessel will be repaired
vessel begin. have k_aaked out of the reactor pressure vessel, and to camy out manually or through remote control.
sampling and other types of work.
Points & # Limited accessibility due fo high dose, difficult
issues to be # Same note as that for (3} environment inside containment vessel [accumulated water,

dropped damaged fuel, ete.)
-Dievelopment of methods for remote investigations and sampling
in the containment vessel where there is high-level radicactivity.

# Same note as that for (2)
-Development of technology and metheds for repairing leak in the
containment vessel and stop the water leak (same as in Process

(20
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Conceptual Diagram of Work flow for Removal of Fue

from Reactor core (3/3)

15-17 November, 2011

m Technical hold point: subseguent steps will be adjusted considening site conditions and results of technical development

< Work flow >

q: Decision on how to stop the water

2) Imeestigation of leak from e conlainment vessel
Imvestigation of the conditiohs inside the
contanment vessa (from quiside)

[

1 000
Scpping waer ek rom e (4]

(3) Rapargf"ulzrgnerpa-mm

(1) Decontamination infhe wronainment vessel
reacior building r

[
FClia CeCOMaATINGE 0N WOrk |15 CaTied ouk jor

Completion of partal
Flling with wiater
Diecision on how
o imestigae the insi
of the comainment vessel

Deecasion on how to repair
the upper part of the

figaion of the inside of the

““““““ (7)
ir of the upper part of  Filling
containment vessel

10000000

reacﬁn'p'e’.sure_lﬁssel with water

Completion of filling with water
Diecision on how to invesigate the
inside of the reactor
Imvestigation of the inside of the reactor
sampling

=

IR
7 Opening of the upper head of

rescior pressure vesse
theconlainment vessal and the

Removing fuel

from the reactor

# For the technical development purpose, underwater fuel removal work was assumed in planning the work, as was in TMI case. The plan will be modified considening the actual situations and technical development.

[7) Filling the containment vessel and the reactor pressure

(8) Investigation of the inside of the reactor and

of reactor pressure vessel will be removed.

sampling and other sorts of work will be performed.

Flow wvessel with water li (9) Removing fuel from the reactor
== Opening of the upper head of reactor pressure vessel sampling
Container Container \K‘\ Contalner
crane Crane "“‘\\ Crane \
) : | : |
DS pit
= =
pocd =
Conceptual
diagram
Contalnment Contalnment
viassal vessal
. The inside of the reactor will be investigated to ascertain the
Details :f;;?:;‘;lg T;r&;ﬁs::::rnrirr:;zgnzm;ﬂre :Ef::fpr:a head condition of the damaged fuel, structures in the reactor, etc., and Damaged fuel will be removed from the reactor pressure vessel

and the containment vessel

Points & issues
o be considered
in technological
development

(The major premise is to build containment vessel boundaries in
Process (G}

# Limited accessibility due to high doss, difficult environment inside
IMIMFent vessel |accumulaied water, damaged Tuel, efc)]

= Deweloprment of methods for remate investigaions and sampling in the
reacior where there is high-level radicactivity

# Further technological development might be needed depending on
the situation [distribution) of damaged fusl

= Dl of maore advancad fechniques and methods than used at
THI for remiowing fusl.

/ OECD/NEA, 12t WPDD Meting
Issy-les-Moulineaux, France
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Technical Issues for Medium-and long term Actions -1}
by JAEC (Japan Atomic Energy Commission)

5-17 November, 2011

Issy-les-Moulineaux, France

Item

Necessary of Implementation

Major Technical Issues

Removal of fuel
assemblies from
spent fuel
pools(SFP)

1) About 3,100 (about 2,700
are SF)

2) All of them need to be
removed from the reactor
bldgs (RB).

1) Most of the fuel rods in the SFPs are assumed to be undamaged.
2) Some of them might be damaged or deformed by debris and
other contaminant in the pools.

3) Seawater has been injected into the SFPs.

- How to handle the fuel rods damaged or exposed to seawater
(handling, cleaning, inspection, possibility of reprocessing etc.

Toward stabilization /
decommissioning

1) Period to be required to
remove the fuel in the reactor
vessel

2) Core cooling, stable water
treatment, ensuring of long-
term integrity of RB and
structures

3) Proper decontamination to
improve work environment

1) Stable continuation of water-injection/circulation into the reactor
vessel and treatment of cooling water

- How to process and dispose highly-radioactive secondary
wastes generated from water treatment operation.

- The method for remote decontamination to improve personnel
accessibility for high-radiation area in the RB.

- Assessment of the corrosion resistance of the reactor pressure
vessel (RPV) and the primary containment vessel (PCV) and
implementation of corrosion control measures as appropriate.

Removal/preparation
for removal of debris
in the reactors

1) Part of debris might have
leaked into PCV for Unit 1 to

2) The properties, shape and
location of the debris are
unclear at present,
investigation and study
should be conducted.

1) Cooling water injected into the reactors are leaking into to the
turbine bldgs through RPV and PCV and are being re-circulated after
treatment.

- Removing the debris would be carried out under the water.

- Leaking points have to be located and repaired before water-
filling.

2) The distribution of debris should confirmed and debris sampling
should be carried out.

- Development of remote RPV/PCYV interior inspection methods
operable under high-radiation environment.

3) Part of damaged fuel might have leaked into PCV (Unit 1 to 3)

- Development of more advanced techniques and methods than
those used at TMI.

ECD/NEA, 12" WPDD Meting
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15-17 November, 2011

Technical Issues for Medium-and long term Actions — 2 )oecomen, 12 weoo meting

by JAEC (Japan Atomic Energy Comm/ission)

Issy-les-Moulineaux, France

Item

Necessary of Implementation

Major Technical Issues

Removal/preparation
for removal of debris
in the reactors

Advancing the development
of storage methods and
treatment/disposal methods
for removed debris

1) TMI debris is still in stable storage. This will be applied.

- Development of technology for stable storage of debris
containing salt (storage drum)

- Consideration on proper treatment and disposal measures.

Treatment/disposal
of radioactive wastes

Radioactive wastes from
restoration and
decommissioning should be
treated and disposal.

1) Some of radioactive wastes being generated in the power plant
are temporarily stored at site.
- Consideration on proper treatment and disposal measures based

on the estimated amount and property evaluation of the expected
wastes.

Understanding of
progress of accident

1) Understanding of the
detailed sequence is helpful
for better consideration the
fuel removal procedures.

1) Development and analysis etc.

- Development of techniques to estimate the conditions in PCV
(analysis and inspection from outside PCV)

- Improvement of event progression analysis methods based on
the results of the inspection in PCV and RPV and the results of
sampling and analysis of debris.

27



15-17 November, 2011
OECD/NEA, 12t WPDD Meting

50 urce Of in form a tion Issy-les-Moulineaux, France

(1) Japanese Government Website
http://www.kantei.go.jp/foreign/incident/index.html
(2) JAEC(Japan Atomic Energy Commission) Website
http://www.aec.go.jp/jicst/NC/eng/index.htm
(3) NISA (Nuclear and Industrial Safety Agency) Website
http://www.nisa.meti.go.jp/english/index.html
(4) TEPCO (Tokyo Electric Power Company) Website,
http://www.tepco.co.jp/en/index-e.html
(5) Report of the Japanese Government to the IAEA Ministerial Conference
on Nuclear Safety
- The Accident at TEPCO’s Fukushima Nuclear Power Plants -
June 2011
(6) Additional Report of the Japanese Government to the IAEA
- The Accident at TEPCO’s Fukushima Nuclear Power Plants —
(Second Report), September 2011
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15-17 November, 2011

OECD/NEA, 12" WPDD Meting

Issy-les-Moulineaux, France

Conclusion
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15-17 November, 2011

OECD/NEA, 12t WPDD Meting

Issy-les-Moulineaux, France

Thank you for your attention!

Thank you for your useful information !
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Appendix
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15-17 November, 2011
OECD/NEA, 12t WPDD Meting

Radioactivity concentration in soil (as of August 14y e
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Map of air dose rates at points

where soil samples were collected ssyJes Moulineaus, France

15-17 November, 2011
OECD/NEA, 12t WPDD Meting

3 S|
:J"":L: % 172 PR --_._BE;\})Q @
i ""b
L] “%
"'“-"---.-__‘.--- \‘\‘
'-....‘& \‘\
\‘\ \\
~, *
* kY
] A}
b
=" ‘\‘ ‘i‘
N - s - L ‘\
gxrm . pu - “t ‘l
P AT v A
el e o s v
--l ‘ g2t " IE % N A i
J? 7 AR LT \ i
o7 i : “: S ! H
I = ' s 1 ] ‘I
o e o ) | L
Al A | K i '!' 'l" i !
)"f.‘ - : o i ':’ "' o
o A s, s Legend
L] . - 1'.:‘ ,"’ .:.. .
. ] e S -
] ._i A N ; sa e §
E ‘I L < mL i I y 1 8%
LY — . _...._h ;e Ay ) ¢
j !5“\" 2 oy . 1"
o ¥ .
r"
.
-
- s
- M -..f"" g
GRS e
;'\" . “J” —
s i = o —-"'—'-"
From June to July, 2011 —
Figure IV-3-1
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Current Status of “Roadmap towards Restoration from the Accident at
Fukushima Daiichi Nuclear Power Station, TEPCO” (Revised on 20 Sep. ‘11)

_ Step2 Mid-term issues
Issues As of Apr. 17 Step 1 (around 3 months) (around 3 fo 6 months after achieving Step1) ‘around 3 vears
Wcurrent status (as of Sep. 20 {around 3 years)
8= ol = Expansion, enhancement and disclosure of radiation dose monitoring in and out of the power station 8 ontinuous environmenta
=25 g5k = monitoring
32 Jgse 3
=8 £ = g Consideration / start g
) @ 33 of full-liedged o Continuous decontamination
g@- =2 decontamination 5“
=2
g=| 2 =
= oz Enhancement of countermeasures against aftershocks and tsunami, = Continue various countermeasures
25135 preparation for various countermeasures for radiation shielding % for radiation shielding
ag oo
FE BES I o I ——————————-
2o 83 (Unit 4 spent fuel pool) Consideration / implementatioly 7 |
w o . . . -
ot |2 Installation of supporting structure % gfarcﬂnljcl)jriﬁmenh.fork of % Reinforcement work of each Unit |
gofla il s W---———________ i
(2]
[ m
T EF
E 8 | t of kers’ living / Ki . t § 32 Improvement of workers’ living /
§ g._. mprovement of workers’ living / working environmen g%g working environment
3 22g
< Po g3~
. a 9"
m I
2 G o
= 5 o
S g§ b = —
3 38 Improvement of radiation control / medical system 5 @ Improvement of radiation control /
g &:g P © ' al sys g 3 medical system
= @ 2
= 2
o —
s |30 &
% R Systematic implementation | 8 gg Systematic implementation
=] 2 of staff training / personnel | 29 € of staff training / personnel
® o allocation S o= allocation
Qo o = L=
g 3 g
Q =1
Measures for Government's concept of
Mid-term securing safety Response based on the plant
Issues Establishing plant operation plan operation plan
based on the safety concept
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Overview of Major Countermeasures in the Power Stat/oRyswouineau, france

Reactor building cover ] Sampling of steamfpoal water and measurement
[ of radinactive materials piping pumps  heat exchangers
Full-fledged container ] .
[ Circulation cooling of spent fuel pool ] Wat_e_r_prooessmg
facilities
Conling of spent fuel pool by - —
external water injection Water processing facility |
Storage/process of low
| radiation-level water

R [ra- . ail
Desalinationd | @ taminatio [#dsomtion

Eeparation

[ Lower the amournt of stearn generated ‘ 'ﬂ‘h

Maintain and enhance countermeasures in Step 1 if needed 'lll'h

‘ﬂl LI i gk E
: —— Reactor Wl!,',‘ Zoaoling at rminirmurm water injection rate
[ Mitrogen gas injection Building Feuse of processed water

’Li'i'ii.ﬁ"nf (Implement circulating injection cooling)

Storage: tanks, megafioats
Frocess: decontamin ation by zeolite

PCY gas caontral

[ Processing high radiation-level water

:ary Containment
b\ essel (PCY
-

.

Storage £ management
of sludge waste eftc.

Consideration of full-fledged water
processing facilities

Pressure - g
Turbine Building

Wessel /,
_I I/ I I Steamn Turbine

J '-
Injection of fresh water with purmps
\ EEm

Processing Building
I“-
Dispersion of inhibitor

Suppression
Chamber :
Remaoval/ management of debris
Sealing the leakage location Consideration of countermeasures for contaminated sail

Seismic assessment  Continued monitoring

Flooding up to top of active fuel

[ PCY wenting (with filtration)

Reactor

Storage of high radiation-level water ]
I e

Additionally-installed
Tank
B

Heat Exchanger

Centralized Waste

| Installation of heat exchanqers]

Processing of sub-drainage water
after being purnped up

Prevent contamination of groundwater ;
Caonsideration of shielding wall of groundwater
Improverment of lifedwark environment of

Preventive measures

against leakane of
high radistion-level water;

WOrKErs; (Unit 4) Installation of supporting structure under the bottom of spent fuel pool Prevent contarmination
improvement of site_environment ST

Enhancement of radiation control and Install various interconnecting lines of offsite pover; Continue/Enhance monitaring, Izolation of high-level

health: enhance countermeasures against tsunarmi ; Consideration of necessary radinactive watar

Planned training of staff and implementing consideration of reinforcement wark of each Unit ; rmeasures to reduce radiation -
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Current Status of Countermeasure (1)

15-17 November, 2011

Red frame: progressed countermeasures from the iV
previous version, ¥r: already reported to the government

Issues

<Step 2 (around 3 to 6 months after achieving Step1)>: Release of radioactive materials is under control and radiation dose is being significantly held down

Uni
\ / Start of Step 2 (Jul. 17) Current status (as of Sep. 20)

Buijoon |
Jooeay ()

Term to keep the amount of accumulated Term ta complete measures to improve reliability Term to inject enough water for cold shutdown condition
water and to improve reliability and reduce the amount of accumulated water without increasing the amount of accumulated water
Implementation of circulating water cooling [Countermeasures 12,14,45]

1 Construction of centralized monitoring system in the main anti-earthquake building

Injection of water required to achieve “stable cooling”

Nitrogen gas injection [Countermeasure 11]

Implementation of circulating water cooling [Countermeasures 12,14,45]

Construction of centralized monitoring system in the main anti-earthquake building

2 Injection of water required to achieve “stable cooling”
(Inject water through core spray line in addition to
feed water line (Sep. 15) )

Nitrogen gas injection [Countermeasure 11]

Implementation of circulating water cooling [Countermeasures 12,14,45]
Construction of centralized monitoring system in the main anti-earthquake building

3 Injection of water required to achieve “stable cooling”

(Inject water through core spray line in addition to Change injection flow rate experimentally,
feed water line (Sep. 1) ) and confirm fransition of reactor temperatures

Nitrogen gas injection [Countermeasure 11]

T/BEl
Water Leesl¥il) Control of Accumulated water in Turbine Building "c RPV Bottom Temperature

Ater brocassing : oU2TE BT U3 T/B B 200 |
ation Wurd T WL [mm] WL [mm] Reduced water injection Began CS water injection
o volume in Unit 3(Aug.18) in Unit 2 (Sep. 14)
TY DORan operation
AL 150 150 bF—————————— - —— Began C3 water injection
in Unit 3 {Sep. 1)

uonRIPUOd UMopINys pjoo [w] 1ebie]

I600
400 100
1200 50 Reduced feed water injection

volume in Unit 3(Sep. 5)

___ Increase  C3  water injection

3000 === L) % volume in Unit 3(Sep. 18)
0 . . A : f
2800 . . . 1 1 717 7/27 8/7 8/17 8/28 9/8 9/18

L L L L L
847 &2 TS T4 WA B &0 BMR BE 88 8415

Legend| |J : Implemented (monitored by govemment as necessary)  r: Safety check by govemment (report) |- Under construction | Field work started | Field work not started yet

OECD/NEA, 12t WPDD Meting
Issy-les-Moulineaux, France
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Current Status of Countermeasure (2)

15-17 November, 2011
OECD/NEA, 12t WPDD Meting

Red frame: progressed countermeasures from the A\
previous version, ¥r: already reported to the government

Issues

T

Start of Step 2 (Jul. 17) W Current status (as of Sep. 20)

<Step 2 (around 3 to 6 months after achieving Step1)>: Release of radioactive materials is under confrol and radiation dose is being significantly held down ‘

Water injection through
normal cooling system
[Countermeasure 24]

Cooling by installation of
heat exchanger
[Countermeasures 25,27]
-Circulating water cooling
operation (from Aug. 10)

Cooling by installation of
heat exchanger
[Countermeasures 25,27]
-Circulating water cooling
operation (from May 31)

N)

Cooling by installation of
heat exchanger
[Countermeasures 25,27]
-Circulating water cooling
operation (from Jun. 30)

Buijoon
|00d |8n4 juads (

Restoration of
injection through
normal cooling system
[Countermeasure 24]
-Water injection by
installation of altemative
system to “Giraffe”
Jun.17)

Buijoo9 a|qe}s aio [ ] 10Bae ]

Cooling by installation of
heat exchanger
[Countermeasures 25,27]
-Circulating water cooling
operation (from Jul. 31)

Desalination of Spent Fuel Pool water (from Aug. 20)

Legend| I : implemented (monitored by govemment as necessary) ¥ Safety check by govemment (report) | Under construction |: Fietd work started |01 Field work not started yet
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OECD/NEA, 12t WPDD Meting

Current Status of Countermeasure (3) OECD/NEA, 12" WPDD Met

Red frame: progressed countermeasures from the Vi
revious version, 3¢ already reported to the government
e,

ISSUES% <Step 2 (around 3 to 6 months after achieving Step1)>: Release of radioactive materials is under control and radiation dose is being significantly held down

uonebip |

Jaje A\ paje|nwinooy (w)

Start of Step 2 (Jul. 17) W Current status (as of Sep. 20)
.
[ High level ]
Term to keep the amount of accumulated Termtoc te measures to improve reliability Term to inject enough water for cold shutdown condition
water and to improve reliability and reduce the amount of accumulated water without increasing the amount of accumulated water

E&'ﬂgﬁmm processing and Elimination, continuous processing and system enhancement of accumulated

water [Countermeasure 43] water in the building [Countermeasure 43]

Construction of Cesium adsorption
facilities (SARRY) Test

operation Processing start (Aug. 18) P
Consiruction of desalination facilities
(distillation) (term I ) = Processing start (Aug. 7, 31) P

Preparation for desalination facility (distillation) (term I ) Installation (term I}

Installation work of desalination facilities (reverse osmosis membrane type) (term 1) - In progress(Jun. 17)
Installation work of
desalination facilities
(reverse osmosis) (term I ) Capable of processing (Jul. 20)

e—

Consideration of full-fledged water processing facilities [Countermeasure 82]

Storage / management of sludge Continue storage / management of sludge waste etc. [Countermeasure 81]

Waste etc. [Countermeasure 81]

-Storage and management at existing tanks
Design of additional storage facility Preparation
s[gg‘l‘r[t‘:r?n“e';ﬁsﬁirg‘ii”]mmge place Expand sufficient storage place [Countermeasure 42]
[Receiver tanks for high radiation level water] SEL UL et e U U]
Installation of 2,800t (Sep. 17)
[Receiver tanks for processed water]
33,000t (until Jul. 14)

22,000 t (Aug. 13) 23,000 t (Sep. 16) Approx. 20,000t month >

L _J

Mitigation of contamination Continue mitigation of contamination in the ocean [Countermeasure 64]
in the ocean [Countermeasure 64]

Circulating decontamination
Installation of steel pipe sheet pile :"..‘—‘-':—

i8]em paje|nwinooe Jo Junouwe |ejo} ay) asealssaq [ ] 10bie]

LV

[ Low level ]

Continue decontamination [Countermeasures 44,46]
- Decontamination with decontaminant (zeolite) (May 1)

Legendl - - Implemented (monitored by govemment as necessary)  ¥r- Safety check by govemment (report) | - Under construction |- Figld work started -: Field work not started yet
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15-17 November, 2011

Current Status of Countermeasure (4 OECD/NEA, 12 WPDD Meting

Rel color&d lefter: newly added countermeasures, Red frame: progressed
countermeasures from the previous version, ¥r: already reported fo the government

Issues <Step 2 (about 3 to 6 months after achieving Step1)>: Release of radioactive materials is under control and radiation dose is being significantly held down
Start of Step 2 (Jul. 17) Y Current status (as of Sep. 20)

Implementation of preventions against expansion of groundwater contamination [Countermeasure 67]
- Restoration of sub-drainage pumps with expansion of storage / processing facilities

Design of impermeable wall against groundwater
[Countermeasure 68]

aempunols) (A
UOIJEUIWEILOD
ueaso jo uonebnip

Confirmation of solidification of inhibitor [Countermeasure 52]

\

Removal / of debris [Countermeasure 53, /]
-Collected debris (Volume of approx. 800 containers (as of Sep. 20))
-Management of collected debris etc. in storage areas

Installation of reactor building cover (Unit 1) [Countermeasures 54,55] ¥r - Under construction

Removal of debris on top of reactor buildings (Unit 3&4) [Countermeasures 84]
- Under preparatory construction (Unit3: Jun. 20, Unit4: Jun. 24)

Preparation for Unit 3 (Removal of debris on the ground, maintenance of road for crane etc,) ) R?e":i:vtgrl gL :ch?nmi Dsﬂetop_lﬂg

uonebii ||

S

Preparation for Unit 4 (Removal of debris on the ground, maintenance of road for crane eic,)

S|BLSJeLW 9A}OBOIPE] JO
Buneypess jusnaid [ 3] 1ebie)

[l0S / aseydsowly ()

Consideration of reactor building container [Countermeasure 50]

Continue to assess current release of radioactive materials [Countermeasures 60,61]

*TEPCO has assessed the current release rate from Unit 1 to Unit 3 utilizing the airborne radioactivity concentration at the upper
part of the reactor buildings.

- The total current release rate is estimated to be approx. 0.2 billion Bg/h from Unit 1 to Unit 3
(compared to the aftermath of the accident, the present measurement is approx. 1/4,000,000.)

- The maximum value of radiation exposure per year at the site boundaries iIs assessed at approx. 0.4 mSv/year provisionally.
(excluding the effect of the radioactive materials already released up until now.)

=Continuously implement the measurements of airborne radioactivity concentration at the upper part of the reactor buildings, thus grasping
the reduction tendency of the reduced amount from mitigation countermeasures. More accurate assessment is planned to be implemented

in the future.

2.1ns0[osI(]

pue uoljonpay uawainsesy (o)
asop uopelpel
@anpai Apusdiyng [31196.1e)

Implementation of monitoring in cooperation with the government, prefectures, municipalities and operators [Countermeasures 62]

Consideration / start of full-fledged decontamination [Countermeasures 63]
“Basic Concept for Pushing Ahead with Decontamination Works” and “Basic Policy for Emergency Response on Decontamination Work”, etc.
have been established (Aug. 26.) From the end of August, the implementation of decontamination operations has begun.

uoljeulWBuo2a(] / Bullojuoy

Legend| || : Implemented (monitored by government as necessary) ¥t : Safety check by govemment (report) |- Under construction | Field work started | |: Field work not started yet 39
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OECD/NEA, 12t WPDD Meting

Current Status of Countermeasure (5) (v Jes Moulineau, France

Red colored lefter: newly added countermeasures, Red frame: progressed V|||
countermeasures from the previous version, ¥r: already reported to the government
lssues <Step 2 (around 3 to 6 months after achieving Step1)=: Release of radicactive matenals is under control and radiation dose is being significantly held down
Start of Step 2 (Jul. 17) W Current status (as of Sep. 20)
8 = g
% ol (Unit 4) Installation of a
3 Q é:"f supporting structure under o
wElS— the bottom of the fuel pool Consideration and implementation of reinforcement work of each Unit [Countermeasure 71] aTs \
§ = o= [Countermeasure 26] - Evaluation of seismic resistance has been completed (Aug.26) +¢ @
@ § 3 2 (Jul30) - Investigation inside the building is planned after countermeasures to reduce radiation dose achieved ﬁ = /
3 o=
2 S5 7] fé
R= U Continue various countermeasures for radiation shielding [Countermeasure 73] g'
- G
3¢ :
T—
e . m
3= 385
3 s | Continuation and enhancement of improvement of workers’ living / working environment [Countermeasure 75] E g.g = \
g“i - Accommodations for approx. 1,600 people have been prepared. Approx. 1,100 people have already moved in (as of Sep. 11) % g 8?_
= I Seventeen on-site rest station have been established (approx. 3,400m?2in size with a capacity to accommodate approx. 1,200 people) (as of Sep. 9) 35 g /
QoS 1o
g 233
@ =
<o
r;" F'l  Continuous improvement of radiation control [Countermeasure 78] P
é. 3. - Reinforcement of radiation control by NISA =
o o - Expansion of whole-body counters, implementation of monthly intemal exposure measurement ﬁ
3 g - Automated recording of personal radiation dose, written notification of exposure dose ', infroduction of workers’ certificates with photos 9.'2—6
o o - Consideration of long-term healthcare such as enhancement of safety training for workers and establishing database efc. = i
=z 1 | Em
3 ]2 33
= - Continuous reinforcement of medical system [Countermeasure 80] =)
g % - Install new emergency medical facility, establish organization with resident specialists (on call 24 hours a day), speedy transportation of patients ° 8
4] o - Intensive preventive measures against heat stroke * (trainings for new workers), countermeasures for mental health and conducting medical examination ?n
g S - Establish industrial hygiene system such as preventive healthcare 3
L QL
=18
=
g0 Em
:(Un oD > 2
ig Systematic staff training and personnel allocation [Countermeasure 85] g g: g'ﬂ
@ - Promote human resources training in cooperation with the government and operators I3 (cn 5
- =N-1 =2
4 85
=

Legend| I - implemented (monitored by government as necessary) ¥ Safety check by govemment (report) |: Under construction | Field work started |- Field work not started yet
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R &D Items for Medium- and Long-term Actions for
Fukushima Daiichi NPSs (by JAEC)- (1)

15-17 November, 2011
OECD/NEA, 12t WPDD Meting
Issy-les-Moulineaux, France

Subject

Action

Breakthrough Technology

Retrieval of Fuel from Spent Fuel Pool (SFP)

(Technical Challenge)

Research on methods to deal with damaged saline fuel(handling, cleaning, inspection, availability for

reprocessing, etc.

1. Evaluation of the long-
term integrity of fuel
assemblies etc., in the
SFP and the Common
Pool.

1) Evaluation of the long-term integrity of fuel assembly
during storage
2) Establishment of cleaning criteria for fuel assembly

2. Establishment of
Indicators on Possible
Reprocessing

Categorizing indicators will be identified in terms of their
impact on the handling failed fuel, etc., and on chemical
treatment processes, etc.., and criteria will be developed to
determine possible reprocessing.

3. Establishment of
Method for Handling
Failed Fuel

1) Case research on failed fuel

2)Examination of the impact of failed fuel, etc., on chemical
treatment process, etc.

3) Examination regarding the handling of failed fuel, etc.
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R &D Items for Medium- and Long-term Actions for
Fukushima Daiichi NPSs (by JAEC)- (2)

15-17 November, 2011

OECD/NEA, 12" WPDD Meting

Issy-les-Moulineaux, France

Subject

| Action

| Breakthrough Technology

On going Efforts for Stabilization and Decommissioning

(Technical Challenge)

1) Study of remote decontamination methods to improve human accessibility o high radioactive areas in a building.
2) Evaluation of corrosion resistance of the pressure vessel and the containment and implementation of corrosion control

measures if necessary

3) Study of treatment and disposal methods of high dose secondary waste generated from operation of the water treatment system

4. Examination of Method
for Decontamination to
Access Buildings
Interiors

1) Establishment of decontamination plan according to
estimates and surveys on the contamination status.

2) ldentification of decontamination techniques and
decontamination planning.

3) Decontamination testing using simulated contamination.
4) Development of remotely operated devices to develop
devices and systems that allow the possible measuring and
decontamination techniques to be mounted on the existing
traveling carriages.

Remote decontamination
devices appropriate for
different areas including
high dose or narrow
areas requiring
decontamination

5. Assessment on the
integrity of the Pressure
Vessel and Containment
Vessel against Corrosion

1) Corrosion test of structural materials of RPVs and PCVs
2) Corrosion test of RPV pedestal reinforcement

3) Confirmation test of corrosion inhibitors for RPVs, and
RPV pedestals

4) Residual life evaluation and life extension evaluation of
RPVs, PCVs, and RPV pedestal structure.

5) Trial use of corrosion inhibitors in the actual plant (eligible
material for effectiveness confirmation; PCV structural
materials)

6. R&D for Stable
Disposal of Secondary
Wastes Generated by
Treatment of
Contaminated Water

1) Behavioral Assessment of waste zeolite, sludge, and
concentrated liquid wastes.

2) Safety evaluation regarding generation of hydrogen gas
and heat generation.

3) Establishment of a method for long-term storage taking
into account the impact of seawater, heat generation, and
high-level radioactivity, etc.

4) Consideration of disposal of waste zeolite, sludge, and
concentrated liquid wastes in the form waste packages.
5) Characteristics evaluation of waste packages.

6) Study if optimizating waste disposal method
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R &D Items for Medium- and Long-term Actions for
Fukushima Daiichi NPSs (by JAEC)- (3)

15-17 November, 2011
OECD/NEA, 12t WPDD Meting
Issy-les-Moulineaux, France

Subject

Action

Breakthrough Technology

Preparation for Retrieval and Retrieval of Debris

(Technical Challenge)

Development of technologies and techniques to identify and repair a leaking portion such as the containment and then create the
boundary in order to fill the affected portion with water, since it is considered that failed fuel can be most reasonably discharged
underwater for the purpose of shielding radiation.

7. Development of
Measures and Equipment
for Investigation of
Locations of Leaks in
Containment Vessel

1) Identification of all possible locations of leaks

2) Study of existing techniques

3) Development of techniques for identifying locations do
leaks on PCVs.

4) Development of remote inspection devices around PCVs.

Inspection devices to
remotely identify leaking
portions on PCVs in a
narrow or high dose area.

8. Establishment of
Measures to prepare for
Water Filling ( Repair,
Sealing,etc.) and
Development of Methods
and Equipment

1) Surveying catalogs of existing techniques

2) Examination and development of materials and
equipment for repair (seal materials, grout materials, etc.)
3) Development of methods and techniques for repair
(stopping of water) of supposed leaking locations.

4) Development of robots for PCV remote repair.

Techniques to remotely
repair (to stop water)
leaking portions on PCVs
under the situation of
high dose and flowing
water and repair devices

9. Development of
Measures and Equipment
for Investigation of the
PCV Interior

1) Planning for Investigation based on the estimated states

2) Development of an access method and remote equipment
3) Measures to prevent dispersion of radioactive materials from
inside PCVs.

4) Development of remote inspection equipment and
techniques

1) Remote inspection
technologies by entering
PCVs with poor
accessibility under the
conditions of under interior
situation and high dose.

2) Remote sampling
technologies for fuel
debris in PCVs.
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R &D Items for

Medium- and Long-term Actions for

Fukushima Daiichi NPSs (by JAEC)- (4)

15-17 November, 2011
OECD/NEA, 12t WPDD Meting
Issy-les-Moulineaux, France

Subject

Action

Breakthrough Technology

B

Preparation for Retrieval and Retrieval of Debris

10. Development of
Measures and Equipment
for Preliminary Survey of
Reactor Interior

1) Study of existing techniques

2) Planning for investigation based on the estimation from fact
findings and analyses conducted for the interior and exterior of
PCVs.

3) Establishment of a method for get access to and investigate
the inside of PCVs.

4) Development of remote investigation techniques under a
high dose environment.

5) Development and Implementation of techniques to sample
debris fuel

(Technical Challenge)

Development of advanced removal technologies compared with the TMI accident that the core damage was limited within the

pressure vessel.

11. Development of
Method and Equipment
for Retrieving Fuel and
Reactor Internals

1) Surveying catalogs of existing techniques (including the
verification of equipment whose performance was proven in
TMI)

2) Planning of a method for retrieval based on the results of
preliminary surveys

3) Development of techniques for remotely discharging in-
vessel fuel debris

4) Development of techniques for remotely discharging fuel
debris in PCVs

Remote technology to
discharge in-vessel fuel
depending on the
distribution of fuel debris
Remote technology to
discharge fuel debris in
PCVs

12. Development of
Techniques for
Management of Criticality

1) Evaluation of criticality
2) Technologies for detecting re-criticality in the reactors
3) Techniques for criticality prevention

Evaluation of criticality of
in-vessel fuel depending
on the distribution of fuel
debris.

Technology for
preventing criticality

F
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R &D Items for Medium- and Long-term Actions for
Fukushima Daiichi NPSs (by JAEC)- (5)

15-17 November, 2011
OECD/NEA, 12t WPDD Meting
Issy-les-Moulineaux, France

Subject

Action

Breakthrough Technology

Preparation for Retrieval and Retrieval of Debris

13. Characteristic Tests
Using Simulated Debris

1) Preparation of simulated debris
2) Evaluation of Characteristics of simulated debris
3) Comparison with debris from TMI

Development of
simulated in-vessel fuel
debris taking into
consideration the
duration of melting,
sweater injection, etc.

14. Property Analysis of
Debris in Actual Reactors

The property analysis of actual debris in the core will be
carried out to establish techniques for collecting in-vessel
fuel debris, review of treatment and disposal discharger duel
and accident analysis.

(Technical Challenge)

1) Development of technology (storage dram) to store stably
2) Review of appropriate measures for treatment and disposal

15. Development of
Storage Drums for
Debris

1) Study of existing techniques
2) Examination of storage systems for debris

Technology to store in-
vessel fuel debris taking
into consideration the
treatment and disposal
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