Progress Status of Countermeasures
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:Under

Implemented I:I

construction

I:I : Filed work started, but
construction not started

|:| :Field work not
started yet

Areas

Issues

Target

Countermeasures

Cooling

(1) Reactors

Target [1] Stable cooling

Countermeasures started by April 17

Countermeasure [1]: Injecting fresh water
into the RPV by pumps

Countermeasure [2]: Injecting nitrogen gas
into the PCV (start from Unit1)

Countermeasure [3]: Consideration of
flooding the PCV up to the top of active fuel

Countermeasure [4]: Lower the amount of
steam generated by sufficiently cooling the
reactor (to be achieved by countermeasures
in Step1 and Step2)

Countermeasure [5]: Consideration of
shielding the leakage by covering the reactor
building

Countermeasure [7]: Cooling at minimum
water injection rate (control the leakage of
contaminated water)

Countermeasure [8]: Install interconnecting
lines of offsite power soon

Countermeasures in Step 1

Countermeasure [6]: Consideration of
sealing the leakage location in the PCV

Unit 1

progre o) April 6

ario 0 o ea o ave bee ake

aliatio ompieted

Unit 2

-Injection line is under
preparation (from April 16)

Countermeasure [9]: Flood the PCV up to
the top of active fuel

-While flooding operation started from May
6, consideration of shielding measure of
leakage in the PCV is in progress.
(Countermeasure [16])

-Flooding measure is under
consideration (Countermeasure

(3D

Unit 3

-Injection line is under
preparation (from April 16)

-Designing is in progress
(continue to Step 2)

Unit 4

-Designing is in progress
(continue to Step 2)

-Flooding measure is under
consideration (Countermeasure

(31)

Countermeasure [10]: Reduce the amount of
radioactive materials (utilization of standby
gas treatment system (filter), etc.) when PCV
venting (release of steam containing
radioactive materials into the atmosphere)

Countermeasure [11] (integrate with
countermeasure [15]): Inject nitrogen gas
into the PCV

Countermeasure [12]: Circulate the
accumulated water back into the RPV after
processing it

-Not necessary at this moment

-In progress (from April 6)

-Site survey was conducted (April 26, May
11)

-Not necessary at this moment

-Not necessary at this moment

-Injection line is under
preparation (from April 16)

-Injection line is under
preparation (from April 16)

-Injection line is under

-Preparation of injection line is scheduled to|preparation (from April 9)

start from May 21

-Injection line is under
preparation (from April 16)

(Countermeasures in Step 2)
Countermeasure [45]: Reuse of processed
water as reactor coolant

-Same as Countermeasure [12]

-Same as Countermeasure [12]

-Same as Countermeasure [12]

Countermeasure [13]: Recover heat
exchange function for the reactor

Countermeasure [14]: Continue cooling by
current minimum water injection rate.

Countermeasure [16]: Seal the leakage
location in the PCV

Countermeasure [76]: Improve working
environment

-Installation work is in progress (May 13)

-Confirming leakage spot and leaking
amount (plant parameter confirmation, site
survey, etc)

-Measurement of radiation dose, Removal

of debris, Entering into the building (May 9)

-Basic design is completed.
Detailed design is in progress.
-Manufacturing heat exchanger

-Sealing measure is under
consideration (Countermeasure

[6])

-Basic design is completed.
Detailed design is in progress.
-Manufacturing heat exchanger

-Confirming leakage status
(plant parameter confirmation)

-Measurement of radiation dose,
Preparation for Entering into the
building

-Measurement of radiation dose,
Removal of debris, Preparation
for Entering into the building
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Progress Status of Countermeasures

Areas

Issues

Target

Countermeasures

Cooling

(2) Spent Fuel Pools

Target [4] Stable cooling

Countermeasures started by

April 17

Countermeasure [18]:
Consideration/implementation of improving
reliability of external water injection by
concrete pumpers (“Giraffe”, etc.)/switch to
remote-controlled operation.

Countermeasure [19]: Sampling and
measurement of steam/pool water by
“Giraffe”, etc.

Countermeasures in Step 1

Countermeasure [22]: Continuation of water
injection by “Giraffe”, etc

Countermeasure [23]: Restoration of water
injection through normal cooling system.
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Countermeasure [24]: Restoration of normal
cooling system

-Radiation measurement by ycamera and
robot(from April 30 to May 6)

-Radiation reduction by flushing and
shielding facility is under consideration
(from May 11)

Countermeasure [25]: Install heat
exchangers.

-Manufacturing heat exchanger
-Removing debris in working
environment (from May 4)

- Installation work is in progress
(from May 17)

-Manufacturing heat exchanger

Unit 3
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-Manufacturing heat exchanger.
Installation work will start after it
is transferred to the site.

Unit 4

-Implementing site survey (to the
end of May)

-Removing debris. Restoration
work will start after the removal.

-Manufacturing heat exchanger

(Countermeasures in Step 2)
Countermeasure [27]: Cooling by installation
of heat exchangers

ace for water with high radiation level

Countermeasures started by

April 17

Countermeasure [29]:Identify leakage path
and examine and implement preventive
measures

Countermeasure [30]: Transferring
accumulated water to facilities that can store
it (condenser and Centralized Waste
Treatment Facility)

Countermeasure [31]: Preparing
decontamination and desalt of transferred
accumulated water.

Countermeasure [32]:Preparing to install
tanks

Countermeasure [37]:Utilization of
“Centralized Waste Treatment Facility”, etc.
to store water

Countermeasure [38]:Install water
processing facilities

-Cooling will start after installing
heat exchanger
(Countermeasure [25])

-Cooling will start after installing heat
exchanger (Countermeasure [25])

-Cooling will start after installing
heat exchanger
(Countermeasure [25])

-Cooling will start after installing
heat exchanger
(Countermeasure [25])

- Putting sandbags including radioactive decontaminants (zeolite) into the port (from April 15 to 17: put 10 sets of baskets including sandbags)
- Installation of contamination preventive fences (silt fence) in the port (from April 11 to 14: installation)

- Shielding between trench and building (April 7: completed in Unit 4)
etc.

- Unit 2 Turbine Building accumulated water -> condenser (April 13 transfer completed)
- Implementation of waterproof work etc. in order to transfer water from Unit 2 Turbine Building to Centralized Radiation Waste Treatment Facility

- Selection of decontamination / desalt, consideration of basic design etc.

- Arrangement of tank, selection of installation place, preparation

- Cancellation application of permission and authorization regarding deforestation
- After waterproof check in Centralized Radiation Waste Treatment Facility (High-temperature Incineration Building and Main Process Building),

transferring accumulated water in Unit 2 from April 19

- Installation of tanks [For receiving treated water] May 10 : Approx. 11,000 tons
- Transferring accumulated water in Unit 2 and 3 into Centralized Waste Treatment Facility (High-temperature Incineration Building and Main
Process Building) (start transferring accumulated water in Unit 3 from May 17)

- Decontamination / desalt equipments installation work is in progress
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Progress Status of Countermeasures

Areas Issues Target Countermeasures Unit 1 | Unit 2 Unit 3 Unit 4
= ] L
) - Qountermeagure [39]:Examination and -Installation of tanks [For receiving treated water] late June : Approx. 28,000 tons, Preparing installation place for underground tanks* (from May
= implementation of backup measures 16 to Step 2)
5 § (installment of additional tanks)
2 p (Countermeasure in Step 2)
— c — . H
9 2 g Cou_n_termeasure [42].Exp§n3|on .Of. - Consideration of installation of additional tanks to store high radiation-level contaminated water
< o et additional tanks to store high radiation-level
= s a contaminated water
° @
o 3 g (Countermeasure in Step 2)
‘—; 5 5 Countermeasure [43]:Continuation and - Consideration and preparation for installation of backup treatment equipments
IS o t reinforcement of decontamination and desalt |- Preparation for enhancement of desalt equipments
- a U) 3 of high radiation-level water
© i L © (Countermeasure in Step 2) . .
= — = . . - In Progress in - In Progress in
© ™ © Countermeasure [45]:Reuse of processed |- In progress in Countermeasure [12]
K=l ~ =) Countermeasure [12] Countermeasure [12]
E= P water as reactor coolant
= a Count 64]:Mitigation of sPlan>
= cg:tgri'rr:let}%iu'rr?tLe]écé;%a lon o - installation of silt fence (from April 11 to 14 -Installation of circulate purifying equipments (late May)
ination | -Installation of steel pipe sheet pile (continue to Step 2)
Countermeasure [65]:Isolation of high-level ) qucklng Rl ) Blgcklng AT - Completed blocking of vertical
. . turbine trench (planned at the |turbine trench (planned at the . .
radioactive water shaft of turbine trench (April 7)
end of May) end of May)
% 2 Countermeasure [33]:Preparing to store with ERIEEIEIELTelaNo R e=Tal A EERel MY VA VAN R0 0R (o))
= 3 tanks and barges - Megafloat 10,000 tons (planned to arrive in port of Fukushima Daiichi on May 20)
% § Countermeasure [34]:Preparing for
o 3 ~ decontamination and desalt of contaminated [EBEIelgiETnllE o] a WA EETICTo (W Tolna I CHIgE 1 i o1y RUYo1y T EN g Nel (ofe[{=5F]
g o - water
— S T
% 2 g = Countermeasure [35]: Preparing to install a
R o < ) ’ - Planning to use tank instead of reservoir
< c reservoir
80 o
S ® = Countermeasure [36]:Preparing to
g -CEU 8 decontaminate sub-drainage water after - Preparing to decontaminate in tank on the ground etc. (zeolite etc.)
o - o being pumped up
% @ A Countermeasure [40]:Increase storage - Installation of tanks (May 8 : 2,200 tons)
o g § (or=To =Tl o )A-Te s [ e RETILE M E [{s I MV Yo E Vil 2Tl <note> Installation of additional tanks (mid May : 6,200 tons, late May : 6,400 tons, early June : 3,600 tons), Megafloat (late May : 10,000 tons),
~ b 2 etc barges (late June : 1,200 tons and 1,000 tons)
g I= £ Countermeasure [41]:Decontaminating
S a g (el EINIIEICT AVEICTRTE s Tofo [t sle=TnllsElsiER o] - Use of decontaminants (zeolite) : test operation (from May 3), full operation (from late May)
= O s below acceptable criteria
=32 c Countermeasure [66]:Examination of
o S o o mitigation measures of groundwater - Examined mitigation measures of groundwater contamination (countermeasure [67],[68])
5 3 2w o contamination
e g c & 2 Countermeasure [67]:Implementation of : ) o
> o 0 o 4 ;_' mitioation measures (‘)f roundwater - Restoration of sub-drain pump (planned in mid June)
o © (= g Q tugation m u grounaw - Management of sub-drain in accordance with planned expansion of storage and treatment facility (continue to Step 2)
° = 2 c 5 S contamination
- = = q.’
D E -
o qév ] = = Countermeasure [68]:Examination of -Choose most appropriate method to shield underground water by evaluating the effect of water shield, earthquake resistance, and
~ S5 8 shielding methods of groundwater durability(Continue to Step 2)
o
Countermeasure [47]:Inhibit scattering of
(2] . . . . .
=) ~ radioactive materials by full-scale dispersion
-% = uEhhilielgelicigeehiglfRENChivinElV-ll - Confirmed unevenness of dispersion and solidification status of soil by test dispersion
5 S by test - Developed remote-controlled crawler damp for dispersion
a < -
p > Countermeasure [48]:Prevent rain water
o g contamination by dispersion of inhibitor
(2] @ 2 9 0 q 0 g
= S . - Started installation of remote-controlled heavy machinery (April 6 test run, April 10 full operation)
] = .
'q:, < Countermeasure [49]:Removal of debris (Removed debris (volume of 31container of approx. 4m3 ) ( by April 17))
I 3 Countermeasure [50]:Examination and
_ S o implementation of basic design for reactor =&yl elaeo M eE=E ko S e[ R{o]M(=F-Tei(o]g Examination of basic design for Examination of basic design for
© .GE’ 7 building cover and full-fledged measure building cover reactor building cover reactor building cover
c 9 o s (container with concrete roof and wall, etc.)




Progress Status of Countermeasures

Areas Issues Target Countermeasures Unit 1 Unit 2 Unit 3 Unit 4
1 s | 2t :
Q o ) . .
o < o ] .
= [} o o c Co_ur_mt_ermeasure [5_1]._Con5|derat|on 9f - Confirmed solidification of soil by dust
) “— = solidification, substitution and cleansing of |
= o ©c © o ) o ) inhibitor
_ = oS O contaminated soil (mid-term issues.)
= E E
= 9]
Lo +—
~ < § -Approx. 105,000 m2 of plane and slope (as of May 12)
s ] -Approx. 49,000 m2 around Units 1 to 4 (as of May 12)
1= £ Countermeasure [52]:Dispersion of inhibitor [SElgkd
°>’ 3 -Approx. 420,000 m2 of plane and slope (to the end of June)
%’ 5 -Approx. 120,000 m2 around Units 1 to 4 (to the end of May)
0 -
- @
— m - 1 H 1
o 2 Countermeasure [53]:Removal of debris Rem.oved.debrls (volume of 127 containers of approx. 4m3) (from April 6 to May 10)
= = - Continuation of removal work
> < . . .
< S Countermeasure [54]:Installation of reactor|- Started preparation construction work _ L .
- 8 building covers (from May 13) Designing is in progress(Continue to Step 2)
= - 3 Cquntermeasure [57]:Molnitoring. sea water,[§ In progress
= S g = soil and _atmosphere within the site boundary|§ Implemented atmosphere monitoring when opened the door of reactor building in Unit 1(May 8, 9)
2 c c S (25 locations.)
= S 8 o
o = 0
= S € E % :_' Countermeasure [58]:Monitoring radiation GRIgNelgele[{=EH]
= ? GE) T2 0 S dose at the site boundary (12 locations.) - Implemented atmosphere monitoring when opened the door of reactor building in Unit 1(May 8, 9)
) e S S g <
= - S s >
< S § a 'g o < Countermeasure  [59]:Consideration  of
% % c = < (g(e]ali{e]yTale M oo TcTigToTe SRTO W CIVE-TOINE: (ile]o Ie (o [Vy] - Measurement of airborne radiation within 20 km radius from the power plant. Implemented measurement in 128 spots within 2km from main
= 5 g = 3 [SIETalaL=te MCEIVE Tl L foTa A=Yy Yo T s TR VAREAVELBEEY iTo)g] road (April 18). Implemented fixed point measurement in 50 spot (May 6,13)
8 a D O preparation areas.
8 § % = g 2 & Countermeasure [60, 61]:Expansion,
. o = 3 E 5 ¢ — |enhancement and announcement of -Continue monitoring in and around the power station (to Step 2)
= A O3 wnc monitoring
(9]
8 :?_,; ~ Countermeasure [20]:Seismic tolerance -Evaluated resistance against
E&=E assessment of Unit 4. earthquake of SFP in Unit 4
2% 3o
. S9 i Countermeasure [21]:Continue monitoring -Continue surveillance and
% = 8 5@ and examine necessary countermeasures considered reinforcement work
[¢]
% . § Countermeasure [69]:Countermeasures - Transferred emergency power sources to the upland (April 15)
o 2 5 against tsunami - Added redundancy of water injection line (to April 15), Set fire trucks etc. to the upland (to April 18)
= ()
o o ©
[} c
— 5 c
Y— (@] .
f % ‘n — Countermeasure [70]._Enhanceme_nt of - Installation of temporary tide barriers (the end of June)
n o c a countermeasures against tsunami
£ 5 s O
> € % )
® ‘D - I= - Soundness of structure was
a = S n Countermeasure [26]:(Unit 4) Installation of analyzed and evaluated. After
S € 3 g supporting structure under the bottom of the removing the wreckage,
@ g a 7] pool installation work starts. (around
o > = g May 23)
o ,E = 5 Countermeasure
S ~ @ < [71]:Planning/implementation of - Plan to evaluate earthquake resistance (Continue to Step 2)
8 g a reinforcement work of each Unit
= = © Countermeasure [72]:Preparation of various
- countermeasures for radiation shielding - Pipe work completed, pumping vehicle set (May 17)
(application of slurry)
Countermeasure [73]:Co.nt|.nuat|o.n of various (Continue to Step 2)
countermeasures for radiation shielding
Qs g X KRNI~ S @ N Qountermeagure [74]:Improvement of - Improvement of meals, upgrade of lodging facility, securing daily life water, installation of rest station at the site (approx. 600m2)
g = To05Q ™~ < GE) = o g life/work environment of workers
S O >3 75 — 0 cO® € =
= > (el = > =
'S O o g E 2 qé-, g 2 o 2 c Countermeasure [75]:Continuation and (Continue to Step 2)
T g— E 5 S = f_U < s g— S @ enhancement of improvement of life/work - Installation of temporary dormitory (move to the dormitory from July), increasing available amount of daily life water, expansion of rest station at
S = ) S Wo = 8 environment of workers the site and restoration of existing station (continue to expand after July as well)
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