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[2]Containment Gas Management

* Hydrogen Control : N2 Injection

* Monitoring : H2,02 Monitoring

* Rl Release Control : PCV Leakage Control with Slightly Positive Pressure
Radioactive Dust Filtering & Monitoring (Cs)

Rare Gas Monitoring ; Recriticality Check by Xe (Short Half Life)
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[3JAccumulated water processing
Layout of Circulating Line & Water Storage Tanks

. Cesium absorption system
X Waste storage facilty
MEGA Float
i Waste sludge storage facility

OW-
concentration
treated water

Mid-Low-
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accumulated
water tank
(Non-used)
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Multi-nuclide removal
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. Evaporative s J 4 system
# concentrated water tank ] | T i 4
L Freshwater . = A

— Watertransfer line
Freshwater injection line

Multi-nuclide removal
system (planned to
be installed)

Freshwater, RO concentrated water tanks
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[5] Layout of Temporary Waste Storage Facilities
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o] - -Volume of Waste : 25,000 cubic meters
MP-3 .
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° || e Unit 5
@ Waste storage building
. - ME-5
- Exterior of a temporary storage facility . RREEN —_ Admini .
and containers ministrative -Sheet d Rubbl
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- Volume of Waste : 11,000 cubic meters

n . o - Temporary storage for Vessel
-Containers in storage building X
-Number of containers : 410 “Number of Waste : 415
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[ 6 ]Fuel Removal from Spent Fuel Pools(water Quality Improvement)

SFP water quality sampling results (July 2012)

Sampli | oy [Condu o | goi37 | Csi24
ng ctivity notes
Date — | mS/m | ppm Ba/cc Ba/cc
*Cl, Cs137,134:
Unit 1 20/1121/7 7.6 15.8 6 1.8E+04 | 1.1E+04 sampled on
2012.4.11
Unit 2 20}5/7 9.1 9 11 2.2E+01 | 1.4E+01
desalination
Unit 3 2012/7 9.1 50 66 | 2.0E+03 | 1.3E+03 is ongoing
/9 (RO/ED — Ion)
f desalination
Unit4 1201277\ g6 | 43 | 100 | 3.3E+00 | 1.6E+00 | i onsoing
/11 (Mobile RO)

B For Unit 2,3,4 hydrazine is injected into SFP intermittently. Hydrazine concentration is less than
approx.200ppm.

M |-131 is not detectable for every Unit.

HFor Unit 3 and 4 desalination is ongoing.
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[6] Fuel Removal from Spent Fuel Pools

Amount of Fuels in SFP

Amount of | Amount of
Spent Fuels| New Fuels

Unitl 292 100
Unit2 587 28
Unit3 514 52
Unit4 1331 204
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[8]The integrity of the Spent Fuel Pool
in Unit 4
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[8] Unit 4 Spent Fuel Storage Conditions

B Despite the Reactor Building explosion of Units 1, 2, and
4, the spent fuel pools were filled with water and cooled
using the concrete pump car and Fuel Pool Cooling
system

W Currently, the water level and water temperature of the
various pools are stable at around 30-50 degrees

B The explosion at Unit 4 happened when all fuel was being
stored In the spent fuel pool, but based on helicopter
verification (March 16, 2011), nuclide analysis of pool
water, and the fact that pool water filling and cooling had
been acqomr)lished, there is thought to be no damage to
the pool itself

Unit 4 Spent fuel pool conditions

Concentration (Bg/cm?3)
Detected . Unit 4 pool water (Reference)
nuclide Half-life Accumulated water in
Apr | Apr May 7 Aug (Reference) | the Unit 4 T/B basement
12 | 28 20 March 4 (March 24)
Cs-134 Approx. 2 years 88 49 56 44 ND 31
Cs-137 Approx. 30 years 93 55 67 61 0.13 32
1-131 Approx. 8 days 220 27 16 ND ND 360
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[8] The situation of the Reactor Building at unit 4

The top of the Unit 4 R/B was damaged by the hydrogen explosion

BUT we confirmed that
-the building has not tilted
-the building, including the Spent Fuel Pool, will not collapse
even if an earthquake equivalent (JMA Seismic Intensity Scale 6+)
to the Tohoku-Pacific Ocean Earthquake occurs in the area.

Spent

X ) 3 Fuel Poo
[The fuel situation at unit 4)
Reactor
Pressure

* No fuel in the Reactor Pressure Vessel
Vesse

*Planned outage at the Tohoku-
Pacific Ocean Earthquake
+ 1535 fuels in the Spent Fuel Pool
*include 204 fresh-fuels
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[8)] Confirmed that the building has not tilted®

We measured the distance between the water surface of the
Spent Fuel Pool and the floor surface of the Reactor Building, and
confirmed that the building has not tilted

1) not tilted

@ Measurement Point

eight height

Equi t St |
quipment storage poo Spent fuel pool

Almost same <___o
Reactorwell @ /© ®
5th floor \0
. 10
2) tilted "
1 <~ —

North

Measurement Point (on the 5th floor)

Not same
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[8] Confirmed that the building has not tilted®

We conducted the measurements four times on Feb.7, Apr.12, May 18
and Aug.21, 2012 and the measured data at the 4 corners were almost
the same.

Thus, we confirmed that the floor surface of the 5th floor and water

surfaces of the spent fuel pool and the reactor well were leveled.
Measurement results unimm)

Water surface of the Reactor Measurement Date
spent fuel pool and well Feb7 | Apri2 | May18 | Aug2l
2012 2012 2012 2012
Steel ruler the reactor well
©) 462 476 492 462
Floor surface of the 5t floor - @ 463 | 475 492 462
AN ® 462 | 475 492 461
Measurad @ 464 | 475 492 461
d ata Measurement Date
\\ 74 Spent fuel
pool Feb 7 Apr 12 May 18 Aug 21
2012 2012 2012 2012
® 468 461 453
® 468 461 453
hod ) 468 461 452
Measurement Metho 208 201 152

»The measured data includes measurement errors 5
XOnly reactor well was measured on Feb. 7

XWater level changes depending on the operation

..). of cooling system
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[8] Confirmed that the building has not tilted®

Perpendicularity of the exterior wall was measured by using an optical equipment.

1) Building not tilted

Fixed point South South 2
(5th floor) (5th floor)
& Westl ol | u
i (3rd floor) South 1 Sou(h 2
Fl (3rd ﬂoor)

Fixed point

West 2
48  (3rd floor) .
-. H3

(3rd floor) -

No tilt

= |
& (1st ﬂom)v- roas P o~
1 (15tioon) [ st foon | st loo)
2) Building tilted ;

Horizontal difference*

*Horizontal difference: The horizontal difference
between the fixed point on the first floor and the Optical equipment

Tilt fixed point on the upper floor

Tilted
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[8] Visual Inspection

pool (building frame) .

We inspected the defects such as cracks on the concrete floor and walls of the spent fuel

Spent Fuel

=1k “

X 3 Floor Plan

The supportwal_l of
the spent fuel pool

15t Floor Plan

EI' Spent Fuel

Pool

; 4™ Floor Plan

- - Legend
R

— Visual inspection The support wall of
2 Floor Plan the spent fuel pool

The spent fuel pool wall

possibility of rebar corrosion were not confirmed.

As a result of visual inspection, cracks of which the width exceed 1mm or which have the

.(":):iﬁiﬁ
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[8] Concrete Strength Verification

The concrete strength of the spent fuel pool was measured by non-destructive

standard (22.1N/mm2).

inspection techniques (Schmidt Hammer*) to confirm that the strength fulfills the design

] Results of Concrete Strength Verification
B Spent Fuel Unit (N/mm2)
Concrete
No. ification Poi 5
o Verification Points Strength3
Ih Reactor Shell Wall, 1%t Floor
- % = @ (Support Walls of SFP) 384
st
1% Floor ® Support Walls of SFP, 2nd 36.3
Bottom of Spent Fuel Pool Floor ’
2 @ | Bottom of SFP, 2" Floor 33.1
C/s YOITYY @ | SFP Wall, 31 Floor 39.1
m| N@ ® | SFP Wall, 4t Floor 35.6
) =
2nd Floor
'(.).iﬁiﬁ
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[8] Preliminary analysis on SFP accident in Unit 4

» However fuel in SFP was stably cooled in nowadays. we conducted preliminary accident analysis on
unit 4 SFP with assumption that water was lost due to some reason.

» Decay heat around late July with considering fuel loading history was employed.

» As a LOCA scenario, accident analysis was conducted by employing initial condition with zero SFP

water level. We also conducted accident analysis in case of gradual water level decrease due to

evaporation.

LOCA : PCT rising was saturated around 850 degree-C by air natural convection cooling.

Non-LOCA : It took about 50 days until fuel uncovery. After the fuel uncovery, PCT was suddenly

increased and resulting in fuel melt due to water blockage of air natural convection cooling.

z
v \ 122m | 3000
X, —Non-LOCA
Fuel Ch: |
9.9m Spent Fuel Channel —LOCA (No water) /L[\\l,\

(20 channels)
It

I

.
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HT_7 CHZ 7 CH3 7 CHa 7 CHS.

CHT
CHIT 2 CH127Y CHI5 2 CH14,2 CHTS.
77 CHIZ 2 CHIY
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4
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[9] Approach for monitoring of the reactors and removal of fuel debris

Unit 2 PCV Investigation

First Investigation on Jan. 19th
Second Investigation on Mar. 26t

Sﬂ RRE
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[9]) Photos inside of PCV, Unit 2 on Jan.19th

Grating, 1FL
(OP.9500)

<| : Shooting to this direction

Weights to.p
thermocouple into

Th |
the PCV ermocouple

Inside of the guide pipe located in X-53 penetration
(Before the borescope enters the PCV)

.(":)jiﬁiﬁ
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[9]) Photos inside of PCV, Unit 22 on Jan.19th

<] : Shooting to this direction

Deposits

Internal wall of PCV

.(":)jiﬁiﬁ
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[9]) Photos inside of PCV, Unit 2®3) on Jan.19th

Grating
(OP. 9500)
Grating
(oP. 9500)
Inside wall of PCV Thermo couple
<] * Shooting to this direction Around the grating, 1FL, Dry well
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[9]) Photos inside of PCV, Unit 2@ on Jan.19th

/L

Structures assumed to be piping

Looking up from X-53 penetration

<] : Shooting to this direction
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[9] Water level and Surrounding temperature in the PCV, Unit2

on March 26th

®-a 42.8°C
X-53

Penetration —t{} - ®—b 43.0°C

(0P12490) ‘LF_T' @ S
X @ :Temperature measurement point 1 —< 43.5C
‘W . Water level measurement point ®—d Approx. 60 cm
B B EEEEEL L o = ’ from bottom of PCV
// Approx..1m Y EE _ _ 49 ¢ 0.0 °C

Guide pipe Approx. 1m
oy D—c - Approx. 1Im /

Internél wall 8 -
of PCV Upper of water surface

Thermo couple

Grating (OP9510)

-

" Water sdirface

G
o I Approx. 60fm . .
. NN 11
Under water
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[9] PCV Atmosphere temperature, Unit 2
(Approx. 1m from X-53 penetration) on Mar. 26th

X-53
Penetration

44.9°C

_ . @-a
(0P12490) * meaturement pon JLF' -
| T (e e
[ feprex, @—c 44.5°C

Guide pipe

PCV

- 1

Grating (OP9510)

Thermo couple -
Bottom of PGV p Looked down from @-c
\\ I SO then of left figure
(OP5480) Grating
~ W =
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[9] Radiation Level in the PCV, Unit 2 (approx. 1000mm inside of the internal wall)

on Mar. 26th
I : Location of the measurement |

/ I RPV |
, M—a| 39.05v/h

®D—b| 54.15v/h

M—c| 57.45v/h

X-53 -
Penetration Approx. 500mm

(OP12490) dD—d| 72.95sv/h

% 1
I— I [l EQUAIOR
""""""""" VESSEL | CEL. 2740
Cuide P EL.16320 @—a| 31isv/h
uide Pipe ® b

—c Approx 1000mm|
. } Approx830mm ®_b 48.0 SV/h
@—d )3 rox150mm
Termilnal box ®—d ®_C 41.4 SV/h
(oPoIe) @—d| 37.3sv/h
-/
L L
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[9] Approach for monitoring of the reactors and removal of fuel debris
Unit 2 Torus Room Investigation
Robot survey : Apr. 28,2012
Water level measurement : June. 6t" ;2012
'If:jr'tlh“il ELECTRIC POWWER CORPANY 23
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[9] Access route of the robot (Result) ,Apr 28th

First Floor of the Reactor Building Basement Floor of the Reactor Building

-e
&9 TOKYD ELECTRIC POWER COMPANY
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[9] Air dose rate in the Torus Room ,Apr 28th

—. — (mSv/h)
¢ 110
? . L
! Maximum
=1 value )
measured
/
\
\\ Access
— Route

-e
&9 TOKYD ELECTRIC POWER COMPANY
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[9] Photos 1/3 ,Apr 28th

Gldmby [T 20620

Direction to PCV

¥ oL BlisSw/h | ITlabe (meoew 20120418 133583 GldmGesh | Glbmaw
sae UPper part of the southeast S/C manhole Southeast S/C man
&9 TOKYD ELECTRIC POWER COMPANY
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[9] Photos 2/3 ,Apr 28th

Y e
Upper part of the route of

-e
&9 TOKYD ELECTRIC POWER COMPANY northeast
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[9] Photos 3/3 ,Apr 28th

Fﬂ.ﬂ e

: = f
N LN
| : K
s | STmsah | TiGmas (R 2007 08 18 124D

Upper part of the south route
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[9] Water Level Measurement at Unit 2-3 Torus Room, June 6th

N

o

Measurement Result on June 6th s

tair case =~

Unit 2 Unit 3

Stair case OP 3260 | OP 3150 A
water level Torus room
Torus room OP 3270 OP 3370
water level

Mid basement of the Reactor Buildin

Catwalk level /I I I A B/C D
1stfloor _ & ) |

|
/A\ || :
Floor surface |
- H OP1900
(OP4000) Mid basement - !
0P+4000
Measuring tape - \CRRRts 1 RO
] Weight pad
Stair case J
Torus room

Water level measurement

-e
&9 TOKYD ELECTRIC POWER COMPANY
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[9] Photos at Unit 2&3 Torus Room , June 6th

Unit 3 stair case (Northwest)

Unit 2 torus room (Northwest entrance) Unit 3 torus room catwalk

-e
&9 TOKYD ELECTRIC POWER COMPANY
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[9] Water Level at the Bottom of Unit 2 PCV

| Floor surface (OP4000)

i~

Wéter accumulated in the
Torus Room, June 6th | I

OP3270

| Suppression Chamber (S/C) |

-e
&9 TOKYD ELECTRIC POWER COMPANY
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[9] Large Explosive Sound on Mar.15, 2011

An explosion was believed to occur at unit 2, because large
explosive sound seemed to accompany drop on S/C pressure
at unit 2 on Mar.15, 2011

L

Explosive sound is confirmed to come from unit 4

Distance from unit 4 Distance from unit 2
(m) 1200 (m) 1200
P-wave S-wave
1000 /- A 1000
800 L 800
- ’ : B A
600 o 600 E
[ —
400 E 400
D e———ap
200 o 200
/ . s o e
o pa . . . 0 . . . .
145 .7 150 15.5 16.0 165 170 (sec) 145 15.0 15.5 16.0 16.5 170 (sec)
’Vibration Arrival Time on Mar.15 06:12 Vibration Arrival Time on Mar.15 06:12

-e
&9 TOKYD ELECTRIC POWER COMPANY
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[9] Approach for monitoring of the reactors and removal of fuel debris

Unit 1 Reactor Building Dose map (msvin)
(25t floor)

Measurement period: May 14~18 3¢ wall surface
e e e

W1y, shield i oo | st | 55| wovetoor | avovener
= g 1] [T ) 12 48 81
L - % . ] @& 60 Al na ad a6
g '\\qu}ﬂ ] a2 a1 14 43 4
L =
Y papny - | w 48 62 1s 44 44
e it ¥ J
o \ = LEA) a4 el 45 45
; =] a8 ) un 82 41 T |
a) ad M L 83 hm= =1 40 Dose around
| h, | = 43 a1 118l 51 49 . PCV penetrations
large equipment o [ -] 8 25 kT el i3 40 | | —
entrance i ol “shield B ] | =1
i - 26 32 200 71 48 \ | |
i - | S iy TSR | | ——
b az 44 21 40 a4 — === = 4
L= =
- [ ar 40 . - "

*doserate  *\wall dose rate
Measureme  Measurement

nt point point
— cont 20. Equipment
= " Visual confirmation § funnel 49042
10 ey e ——— PP v pwa
| - » point
—_— ¢
I 1500mm
= 1 aoton 288 | 321 | 132 | 1e00 | aa1| 290
150mm
BT R EEEE L A " . aomtoor | 238 | 291 | 77 | ne0 |a0c| 284 | s | semr | agme |agm | gazen | 132m0 | gy
Y —g
weasurement | 15 | O » | n
1] DM — ﬁ pote 1 5 | " ] n|n| n x
3 1500mm -~
Temporary shiedwal 2 1 bove floor 1110 | 1620 1080 | 345 | s38 - 13082
: 150mm
I —F OeJe ) above fioor [109%"| 828 | 777 | 820 | 301 | ava (207090 [smene) asmn | me | 1gae

3%1 approx. 60cm above floor 32 106cm above floor 33 the top of funnel 34 the top of floor penetration
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[9] Approach for monitoring of the reactors and removal of fuel debris

Unit 2 Reactor Building Dose map (msvih) (1st,3rd~5th floor)

"'[notes) dose rate measured

\by Feb. 27 on Jun.13 Equment etc. }'
" =7

114l 4" floor
us

3 floor

Measurement period: May 28-31 3 wall surface

- nH ] Measuement | 50MM | 1500Mm | Measurement 50mm | 1500m | Measuremen: | SOMm 1500mm | yegsuremenc | SOmm | 1500mm

mm ] Iy E CH point above above. point above above. point above, above, point above, above

ol { WSS gu floor floor floor floor floor floor floor floor

= o et n &9 127 ol 143 e | e [ e | rm 160 87

"?r\uﬁ..hm — ] 134 a2 [IE0] 109 173 18l 85 [ =] 82 182

at A Py [ I ol

|| =y 2 195 184 12 103 wr [ o 68 as 2 408 143

h. g 21 141 178 na 1o 165 za T2 124 -1 154 120

ey [_

ol 3 ] 105 185 4 T2 ws | 2n [0 08 | e 238 154
Uy ,~\ /. -] 146 303 4 127 123 (-] ™ w0e (=] 108
A L <0y : m 188 - i) 92 a7 1221 84 84 | B0 103
et lﬂ“‘"‘""‘ - Bt [ 108 - el 8 ar 1221 a8 16 | tan as 1o

L -l = | { Vil e ] 147 218 ] T4 [ 24l ar 144 - - -
l | - =1 1stfloor [ 145 108 - = ~ [24] 126 168 = = -
& TOKYD ELECTRIC POWER CORPANY
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[9] Approach for monitoring of the reactors and removal of fuel debris

Unit 3 Reactor Building Dose map (msvih)
(15t floor)

X red: beyond 50mSv/h 3% 3 wall surface

N Soint 50mm 1500mm Measurement m 1500mm
Above floor Above floor point At loor Above floor
f [I]]]l]]]]l] E U Dmm i“ (1 B21 44.7 (191 940 96T
:D 1] 743 516 (20 732 65.3
2 974 T8O 211 688 492
.l (31}:[2’] (zsl {32I 1%“71 (38) o ~— 7 G | eoa vy
e, . tzﬂ EE 723 779 (221 400 351
(4) 817 914 (23) 352 241
Cﬁ @24 [251 (27) (s) 655 649 (24) 217 214
23) (&) 600 257 (25 335 245
L m 159 162 [26) 217 249
](.zzl (8] 157 158 271 217 2758
21) 18] 185 178 27 177 244
- ﬁl 8T8 852 @ T30 355
(o) 91.5 745 (29) 241 257
Ele o' 925 958 (20 182 278
|1-9.'! o ) [11) 66,8 699 [31] 317 34.1
U us) ll?lﬁlﬁl | 112) 292 538 (32) 638 36.7
« s e . 13 462 576 133) 367 40.1
t11| [.12] (.13] ‘*‘L ‘1]' ‘zl 13 141 303 441 [34] 204 ars
_p 0 Iﬂ . [SWJ E (14) 277 e (Salx | 271 374
E L] 698 413 (351 277 417
0 - g BT 404 136 47T 725
=] E — R 506 406 3n 2031 1247
E ]| =] =0 (I RED 1809 574 1281 507 852
(e 1020 TO8 — — —
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