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1. Current conditions at the Fukushima Daiichi NPS @
(Conditions at Units 1~4)

Cold shutdown of all units continues to be maintained.

The amount of coolant injected into Unit 1 has been reduced (4.5—3.0m3/h) (December 2016~January 2017), and
temperatures are fluctuating within predicted ranges. Coolant amounts will also be reduced at Unit 2 (March) and Unit 3
(February).
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Unit 1 |approx. 1 4°C | approx. 1 6°C | approx. 1 8C /hour

=

approx. 4. 5m

Unit 2 |approx. 1 8°C | approx. 1 8°C | approx. 1 9°C /hour
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i Monitoring Monitoring
Unit 4 | unnecessary due to | unnecessary dueto | approx. 1 3°C -
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Plant parameters includina RPV and PCV temperatures are monitored continuouslv 24 hours/dav.
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1. Current conditions at the Fukushima Daiichi NPS @ (Ocean
monitorina)

Concentration of radioactive materials has been gradually decreasing since the accident.
Concentration levels decreased further after closure of the sea-side impermeable wall.
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1. Current conditions at the Fukushima Daiichi NPS 3

T=PCO

(Sampling and monitoring post map)

Installation of dose-rate monitors

m System visualizing real time dose data in place.
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1. Current conditions at the Fukushima Daiichi NPS @

LEL{S* B (site radiation level reductions)

Decreasing radiation dose FY2013 FY2014 As of Dec 2015 FY2015 target
40 % 77 % 89 % 100 %

[ 201 4R (i) 20155128 (R - ESEEEIGI
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2. Worker Security and Improved Work Environment

- Efforts being made to secure personnel over long term while managing amount of worker radiation exposure.
« Further efforts made for continuous improvement of work environment while understanding worker needs.

Changes in number of workers Improving work environment Large rest

house
B Number of workers (TEPCO employees and contractors) per B Large rest house with a capacity of approx. 1,200
weekday engaged in work during October assumed as workers (from May 2015)
approximately 5,920 people. —Convenience store “Lawson” opened on March 1, 2016
M Percentage of locally born workers approximately 55% as of Oct. ™  New office building for TEPCO employees to _
000 be renovated as contractors’ office building.(Feb, 2017)§e
7000 A\ d
o 7/~ = W"“" B Fukushima Revitalization Meal Service Center
00 4 (from March 2015) \
2000 *v/\A"/ *  Providing warm meals to Fukushima Daiichi| .
TZZZ * Creation of employment opportunities
’ A3 * Dispelling harmful rumors about Fukushima |
2012 20135 20145 20154 20162 food

Change in the average number of workers (actual value) per weekday in
the months following 2012, Trend of monthly exposure dose rate
Ensuring stable long-term employment

35

mIt is important to create an environment in which the Cq > 30 I |~ TEPCO employees - Contractors |
people from contracting companies can work over the 3 %”25 \
long term so that TEPCO HD can steadily move forward %@ \
with decommissioning work over the next 40 years. s gzo \

m Currently, approximately 90% of orders are fulfilled by g 2 15
negotiated contracts, which enables contractors to 10 E GG o
secure workers in the long term. <5 October 2016:

m By securing long term workers, more deliberate e 0 ) - —— VRC 1 ISR
personnel assignment and human resource development 2011/08 2012/03 2013/08 2014/08 2015/03 2016/03

are possible.
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3. Progress with earthquake and tsunami countermeasures @
(Fukushima Daiichi NPS risk source conditions and reduction measures)

B The decay heat of pool fuel and fuel debris has decreased over time
B In regards to hazards such as earthquakes and tsunamis, measures to reduce risks, such as the
discharge of accumulated water from inside buildings, are underway.

High-priority
risk sources
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", debris

-Decay heat decrease ™.,
-Decay heat -Progress of fuel
decrease retrieval
-Seismic -Seismic evaluation-
evaluation-based based safety function
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Radioactive Water treatment .
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Potential influence level (hazard potential)

solid waste waste sludge
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3. Progress with earthquake and tsunami countermeasures
(Earthquake/tsunami countermeasures status and future plans)

B Measures to reduce risks associated with earthquakes and tsunamis are being
implemented for facilities important for safety

[ Earthquake measures Tsunami measures
Post- (Measure for.de5|qn basis\ (outer-rise tsunami measures, efc. b
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ergenc . . Treated
o ..| =Building: Confirmed to |.. ST T Ty A
ha\{e secured seismic /Measures against 15 m-level tsunami \
resistance = Units 1/2 turbine building (T/B), common pool building:
=Equipment: Function Completed; high-temperature
: - incinerator building: Completed
ensured, including the = Unit 3 T/B, process main building: Arranging schedule
use of flexible responses = Units 1-3 reactor building (R/B): To be reviewed on
account of progress concerning accumulated water
\ / \ treatment /
o I . - .
. Preparations | (Measure of ground motion @gf"s“r‘? of tsur‘tﬁmt' fotr = gz%s m )
| forevents 1| for reviews (900 Gal) ST S esisi oAl
exceeding ' | =Buijlding: Confirmed to have : bl :
' hiahest 3 uliding. LOI ! O ha =Equipment: Improve reliability through flexible
: re?:or 4o 1 | secured seismic resistance responses
(review) =Equipment: Improve \ Y
~- reliability through flexible

k responses /
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_ 4. Characteristics of sources of risk at the Fukus
LELAS B Daiichi NPS

B The risk of a discharge of radioactive substances into the environment has
decreased with the decrease in decay heat of fuel debris and pool fuel.
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. - stoppage
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the event of fuel pool cooling stoppage
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5-1. Contaminated Water Countermeasures @
(Land-side impermeable wall)

Freezing started on March 31 at the entire seaside line and some parts of the landside line.
Freezing area was expanded to 95% of the landside line on June 6.

Supplementary method is being carried out at the places where the decrease in temperature is

delayed.

The underground temperature declined below 0°C throughout the scope requiring freezing by
the end of October.
To control the amount of groundwater flowing in from the mountain side, freezing of some of

the places where freezing had not been undertaken (2 places out of the 7 places) started on
December 3.

Places where freezing D
has not been undertaken =

Places where freezing is ||
underway (2 places)
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Change in temperature at the 2 places where freezing is underway
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5-1. Contaminated Water Countermeasures @

(Enhancing sub-drains and other water treatment facilities)
« The following measures were taken to improve the sub-drains:

@ Improved quality of water in groundwater drains = Installation of groundwater drain
pretreatment equipment

@ Increased system capacity = Addition of holding tanks and temporary storage tanks, two series

of cleanup systems

® Measures against system deposits = Removal of deposits by cleaning of pipes, pre-removal of
deposit components, isolating common pipes

(® Additional measures) Improved sub-drain pumping capacity = Reinforcement of new pits,
restoration of existing pits, doubling of transfer pipes

15
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5-2. Preparations to remove fuel from the spent fuel pools @
(work on the Unit 3 reactor building refueling floor)

- Removal of large pieces of rubble on the refueling floor and spent fuel pool was completed 2015
- Decontamination work was completed in June 2016 and shielding was completed in Dec 2016

Before removal of large Removal of the largest Decontamlnatlon & Shielding
pieces of rubble plece of rubble from spent fuel pool —re—aea

Mar 2013

ol @14 .. ;

=] i T stk

Sl i =
Horizontal maximum dose rate i - A
between before and after the = oy By

installation of shields =
M >
001 05 1 5 10 50 100 500 mSv/h o : }Fvw}}
& ]

Average 32.55mSv/h Average 1.65mSv/h (degree 95%)

[Major Tasks in the Future]
OGRS O~ @Installing Cover &  _, ®Undertaking Fuel
Fuel Handling Machine Removal
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5-2. Preparations to remove fuel from the spent fuel pools @

(Unit 3 fuel removal cover installation)
Preparations for the installation of a cover for fuel removal have started from January 5, 2017

I, II, III~: Indicate the work step number for P2

: Dose measurement

FY 2016 FY 2017

7 8 9 10 11 12 1~3 4~6

FY 2014 FY 2015

Decontamination

| Installation of a shield I

Future schedule

Il Installation of a support frame for I
the transfer container

Installation of stopper

I~ Installation of cover for fuel -
removal Ingtallation of FHM girder

The schedule might change due to interference with other tasks and addition

of dose measurement. Fuel Handling Cover for fuel removal
T ~ | Machine T Fardh pd
Measure against |- £ Crane Mueh' andling
rain water 1 acnine
Tran ation ‘l__ Fuel
ask liZL ﬂﬂ
l Spent Fuel Pool
Cover for Fuel Removal Unit3 Reactor Building
(Image) Fuel Removal at Unit 3(Image)
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5-3. Fuel Debris Removal
(Survey of the Unit 2 pressure containment vessel (PCV) using robots)

Fuel removal from Unit 1 to be started in FY 2020

The status of the refueling floor in 2011 The current status (Dismantling)

Northst sid
(Jun, 2011)

Southeast Sid
(Jun, 2011)

el e e e e
= yi !

Removal of panels
(Nov, 2016)

Complete removal
(Nov, 2016)

[Major Tasks in the Future]

OLENIE] @Removal__3)Deconta-
of Panels n

(complete)

®Installing Cover

of rubble  -mination ~ > >Nielding — g, Fyel Handling

Machine
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5-3. Fuel Debris Removal
(Survey of the Unit 2 pressure containment vessel (PCV) using robots)

In preparation for fuel debris removal, exploration inside the Unit 2 reactor is
scheduled in order to investigate conditions such as the location of fuel debris

inside the PCV.

m X-6 penetration and CRD replacement rail will be used as a path for the robot to

proceed inside the pedestal.
®m It was found that the dose rate in the ducts at mid-to-high places on the first floor of the Reactor Building was high, so the

dose rate in the ducts was reduced and the drilling work for X-6 penetration was completed on December 24.

A preliminary survey will be conducted inside the pedestal using guide pipes, and then a self-propelled survey device will

run inside the PCV, and an internal examination will be conducted.

The head camera

with a lamp has a
tilting and panning
function.

X-6
Penetration
CRD

replacement
rail

Robot
» Provided by

IRID &-TOSHIBA

PCV

RPV

Core | ]

X-6
! Penetration

/

Opening of —
Pedestal

Pedestal
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T=PCO EREIRICECECIEICRRTETENED

Physical quantity of debris caused
by the assumed work

Used protective
clothing

1~30mSv/h

- (Cover soil type)

= [

0.005~0.1mSv/h
(Outdoor accumulation)

Less than 0.005mSv/h
(Outdoor accumulation)
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Incineration an
volume reduction
facilities

Solid waste storage

Used protective
clothing
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half half half half half half half half half half half half

F Scal year First- Second- First- Second- First- Second- First- Second- First- Second- First- Second- First- Second- First- Second- First- Second- First- Second- First- Second- First- Second- First- Second- First- Secon
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half half

half

Unit 3 debris (Already about @ @ Debris at the top of Uni About 6, 000m?3)
16,000m? generated) @ @ Debris at the top of Unit 2 (About 6, 000rh3) Fallen trees (About 63, 000m?), used protective clothing (About 2, 000m3)§|0ther work (AboutF83.000m3) I
[ . S ———— D

g cover soil type
I __tanks received
~ 3 cover soil type
tanks received

Start of operations of the

. . Incineration of used
Imiscellaneous solid wast

[ - The generated amount is estimated assuming that the miscellaneous solid waste incineration system that is idn, is runnlnq (#) |

- Water treatment facilities including the reactor/turbine buildings and tanks are assumed to be retained and are not |neludedrm4heesumateeﬁgeneratedrameunt—
+The amount of debris generated during fuel debris retrieval is examined based on the fuel debris retrieval policy to be decided 2 years |3 Q

Results for
generated amount
(July 2015)

About 290,000m?
Generation
estimate

(until March 2028)
About 460,000m?
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800,000
700,000
600,000

500,000
400,000

|
1300,000

incineration system protective clothing

Start of operations of
the additional
incineration facilities#

# Operations of the i

Incineration of
ncineration of fallen trees combustible materials
and combustible generated routinely

aterials in the debris
to start at the same time

Start of operations of Volume reduction

the volume reduction of metals and

equipment

b i

concrete

Q V Construction for 10t to 13* building (total amount

1200,000
1100,000

d
Less than 0.005mSv/h

(Outdoor
accumulation)

uadye) a19m sainseaw Ja)e abe.io)s Jo snyejg

1amo} uondiospe
10} abeio}s jo snjels

Existing buildings V Construction completed for 9 buildings about 140,000m?) will be completed sequentially
1900,000
1800,000
700,000
600,000
limination of storage
of used protective 500 y 000
clothing ) - 400 000
Elimination of !
— e 1~30mSv/h
Examination of material-wise (Cover soil type) ) 300 ’ 000
policy for recycling and reuse of S
debris with less than 0.005mSv/h i 200 3 000
- . Elimination of
0.005~0.1mSv/h I 100,000
gutdoor accumulatiop 0
Examination of
treatment policy for
secondary waste in 1
water treatment

Q Start of operations of large storage |

1

1
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- Jaol 5-4. Waste-related initiatives @

B Start of miscellaneous solid waste incineration
system operations

Start of operations: From March 18, 2016
Processing results: used protective clothing 882t

B Prior understanding of waste-related equipment
and facilities

Prior understanding: December 21, 2016

Target: Expanded miscellaneous solid waste
incineration system

Incinerator pretreatment equipment

Volume reduction equipment (metal, concrete)
Solid waste storage (10 buildings or more)
Contaminated soil temporary storage facilities

Large waste storage

iscellaneous i

Contaminate solid waste

itional = soil ) SOl >
solid waste | = temporary incineration

: = ) tem
B storage = Storage S
= No.10~13 ' acup“s gu :
_— buildings | e = E=
Additional Incinerator = = o T . ) =
miscellancoy pretreatment |88 8 ~ ——
incineration | | equipment [ - “ e i Large
system i § _ i : — waste

storage

reduction
facility and
equipment

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved. 17



_ 5-5. Shutdowns of important safety equipment due to human
T=PCO YTI:

On Dec 4, a patrolling shift worker accidentally touched the vent valve (fully closed) of the bearing cooling line of the primary
system FPC pump for the Unit 1 Spent Fuel Pool (called SFP hereafter), thereby opening it slightly. Consequently, the system
pressure of the secondary system for the common equipment in Units 1 to 3 gradually dropped to warning levels, and the
common equipment was shut down manually.

B On Dec 5, while inspecting the meters of the reactor water injection equipment for Unit 3 Condensate Storage Tank (called CST
hereafter), the protective clothing on the left arm of a contractual worker caught on the operating switch cover of the running
water injection pump (B) and moved the operating switch to shutdown position. Consequently, Unit 3 reactor water injection shut
down.

B For important safety-ensuring equipment, such as the cooling equipment, recurrence prevention measures will be implemented
for equipment as well as management and operating aspects so as not to cause shutdowns of important functions. In particular,
if the possibility of human error cannot be completely eliminated in regards to equipment, sound physical protection
measures will be implemented to ensure that the issue does not lead to a shutdown of important functions.

: —a ’

- .
y TN

, \ i During the cleaning up work, when

the worker passed another worker
who was checking the post-

V-YYY-F570 o e e
/ inspection instructions, the

Fuel pool Cooling ’ 3 : X N vd protective clothing on the left arm of [
PUP A 8 i ) & Wt 3 :‘ the first work_er caught on the cover

; w N \ 3 R Vs i H of the operating switch for pump (B)
Coolant inlet vent N ‘ > &\ ) BN and caused the pump to shut down.

valve v

Operating switch of the
A batroling shift work T o reactor water injection
patrolling shift worker accidentally touched the ven \ _
valve due to which that valve opened slightly. pump (B) for the CST
Thereafter, the system pressure gradually dropped
through that valve, and as a result, lead to the shutting

down of the pump for the secondary system common Dec 5 Reactor water injection equipment shut down

equipment.

Dec 4 Common cooling equipment for Spent Fuel Pool shut down
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Fukushima Daiichi NPS Map




