Emergency Safety Measures for Fukushima Daiichi Nuclear Power Station (announced on November 8, 2013)

© The progress status of Emergency Safety Measures formulated based on instructions by the Chairman of the Nuclear Regulation Authority on October 28, 2013 is reported.
© The Emergency Safety Measures will also be strongly promoted at Fukushima Daiichi D&D Engineering Company scheduled for launch in April 2014.

1. Drastic improvement in the work environment toward acceleration and reliability improvement in fieldwork On-site dose reduction
* Improving the work environment and welfare facilities, and preventing human errors through such improvement s Bblord v 1 mage of the curent tatus [ o Image after dose reduction
, [Ground surface: other lhqn asphalt]
Category Item Contents Progress status =>Removal of surface soi, deep
Omsite decontaminati @Efect of the Fallouts Pl_ﬂ)"{ingv"gy of cushed stone
n-site decontamination ) . i " Tee trimming
(expanding non ful-face mask + (Completed) Central area and north side area of the site. (Menly attached to rees and surface sofl s (Ground surface: asphal]
ired Expanding non full-face mask required area = South area of the site: The non full-face mask required area will be expanded =Cleaning and high-pressure water
required area) according to the progress of dose reduction (to be implemented from FY2014-2015) - cutting of side stips on which soil and
.(igzg]:;fs::‘:pm:m'mm 2 iz L sand are likely to be accumulated /0 £ O F = O
- Decontamination on the south side area of the site (tree trimming, removal of Removal of rubble
Reducing dose within the site*! surface soil, deep plowing, and asphalt placement) is underway (target dose rate: @Efectof i Le Removal of high-dose rubble,
igh dose rubble and i
average 5uSv/h) (aloat contamination :I':)[:k t;bstacle rubble that hiders
Removing rubble on the sea side : . " ] = 24 of a total 25 damaged vehicles were removed; As the remaining 1 vehicle is (Attached on asphalt and
¢ Remgvmg damaged vehicles on the east side of the Turbine located near the Iightgoil tank, it will be removed after removing oilgfrom the tank (at surface soi) Average of
Work safety Building the end of June 2014) @Efiectof he Fallouts 5 Svih
Enhancing on-site lighting facilities | Flange-type tank areas + Around the Tank Area, construction of utiity poles and installation of lighting units (Aached on vegelaton and Treatment of highly contaminated
are underway (scheduled for completion in May 2014 surface soi) 'vrlraT:tfmem o hahl contaminated
South side tank areas Installation of 62/73 utility poles and approx. 1850/2500 meters high-voltage water such as Dgoﬁrealmentwater
[ electrical power lines is completed ] -
- — - - — - @n addifon to the ¢ Shield of high dose facilities
Improving the communication Improving the on-site outdoor communication environment (Completed) Ffaflloutsf,d | Shield of direct radiaﬁémmfone-l"
i = - - effect of direct facilties that cannot be REYHiceeMtsy
environment Measures for areas with inadequate communication environment (Completed) Entry control facility and emergency medical service room (December 25, radiation flom faciiies (plants, tanks, etc.) ;ﬂ;;?jmiﬁa‘?ﬁﬂ“ g
inside buildings
(C%rfnrmenced/ongoing) Temporary Administration Office Building, large Administration |  [Expanded image of 5 ¢ Svh area]
ice Buildin
9 * Areas of approx. 5 12 Swh is marked wih
Installing a new Administration Temporary Administration Office Building * In conjunction with the design, site development, ground improvement and
Office Building at Fukushima (Capacity: approx. 1,000 employees) fzoo‘#’hqag'ﬁ“ Colfl‘StS’UCtt'O” are gg:ﬁfrway (Scheduled for completion: Phase I, June I fuma | around Unils 14, radidion dose is mauped by
Daiichi Nuclear Power Station  Phase Il, September 2014) resmoving rubble et ey hinder the: work and shiciding the
Administration Office Building . Locatio? o{ tge Administration Office Building (west side of the entry control facility) kA, m: fl:ﬁmlimmﬂmimi al
for employees of TEPCO and partner companies, Was selecle s poinis s, reduciion & conducied
(for employ P r companies) - Basic requirements (size, etc.) are under examination (scheduled for completion by in di d wilh the progress in ingy higgh-dose: facilities
the end of 2015) (eahoursd sk, e ) anu b of Feortor Buiking.
) " ’ ! o At s o o U1
Administration Installing an additional Rest House | Mobile Rest House using large bus/ - Operation of mobile Rest House began from January 14, 2014 :'é-:; ﬁ:m:ib}géﬁ%ﬁ%ﬁgﬁgﬁmg‘"s'a“a"a"
Office Building/ | on site concrete prefabricated Rest House - As alternative of concrete prefabricated Rest House, external temporary Rest House i
Rest House is under construction (Scheduled to go into operation from early April 2014) FY2014 end (estimaled)
Large Rest House = Construction began from January 27, 2014 : -
9-storied, with capacity for approx. 1,200 workers, = Foundation construction is underway
(9-storied, ith capacity for approx v ) (Scheduled for completion by the end of March 2015)
Improving and enhancing diet Installing a'MeaI Service Center near Fukushima Daiichi Nuclear - Candidate location (Ohgawara district in Ohkuma town) was selected
Power Station to serve meals for 3,000 workers + Informative presentation regarding the installation in Ohkuma town (March 19,
2014) (Scheduled for completion by the end of 2014)
Enhancing emergency medical Installing additional echocardiograph, automatic cardiac massager | * Echocardiograph (1) and automatic cardiac massager (1) were ordered; scheduled
Emergency i | for delivery on March 25, 2014
medical instruments and ambulance i v , —
N Ambulances (3); purchase procedures are underway toward acquisition in March
services 014
Establishing a vehicle maintenance | Establishing a maintenance site for vehicles used on site only . Ziﬁe develglpme(nt ,ﬂf}d piling }Nell')e C°mD|§te? at present foundation construction and
it it isassembling (reinforcing steel) are underway
steonsite (Scheduled to go into operation in May 2014)
Increasing commuter bus services Increasing commuter bus services to reduce bus waiting time (Completedicontinued)
during commuting time zone it
Labor —
environmentof | Increasing designed additional Increase designed additional labor compensation applied to on-site | - Examination on measures to reflect in wages of workers and report on examination © =
workers*®2 labor compensation work (10,000 yen/day -> 20,000 yen/day) status were requested to prime contractors (as of January 24, 2014, aggregation of > =
reports is underway) g o
Reviewing subcontract work order Early completion of facility construction related to efforts to 2 qE,
system enhance the labor environment and application of long contracts to " @ S
ensure an appropriate number of workers in the medium- and long- (Completedicontinued) 3 E
term < =
Enhancing the facilities of the Main | Installing items for naps (Completed) [a0] <
Anti-Earthquake Buildi
nt-Earihquake Buiding Installing an additional shower for temporary stay workers Building of water supply and distribution pipes and water quality inspection are
underway (Scheduled for completion March 2014)
Labor
environment of | Enhancing the facilities of the Shin | Installing a toilet and shower in all housing facilities (Completed)
employees Hirono single-person dormitory Enhancing cafeteria menus (Completed)
Reviewing benefits of employees Increasing benefits -
(Completed) March 20, 2014 © TEPCO




Emergency Safety Measures for Fukushima Daiichi Nuclear Power Station (announced on November 8, 2013)

2. _Enhancing management and organization to assure safety and quality 4. _Rainwater prevention measures

Contents Progress status * Implementing measures to prevent overflow from fences and reduce inflow into fences to
appropriately manage rainwater (-> preventing contaminated rainwater from overflowing)

Improving management regarding safety and quality such as
formulating work procedures according to fieldwork, thorough risk

prediction activities, and enhancing communication with partner i:’atsht "&e?su{eg Iha\ﬁef beeri_i%ased ?n tii\tt% Causaed p?,f Iealk from tank?. However, in fgSPOHSGd Measures Progress status
companies o the detected leak from H6 area tank top, additional measures to review procedures an —— -
P — — — education are underway. Raising height of fences Egni‘:ri}ﬂg{eeg)(h'gh'y (Completed)
Clearly specifying roles and responsibilities in reporting lines in the y steelp
field, including the relationship with partner companies Other areas (Completed)
(1) Under the head of the Nuclear Power & Plant Siting Division, a “Safety and Quality Preventing overflow Further raising height of fences by concrete or steel plate « ALC, G3, G4, G5 and G6 areas, installation of

(improving refiabiliy) concrete base fences is underwa
: — Stations was established {Scheduled for establishment in April 2014) i h ) Y ’
ESQIﬂncclggt?g gglzaarti%régpd human resources such as safety and | o) AtPower Stations, an additional 3 staff members have been assigned to Safety and Autnggwav';‘; '("&r';‘g&'ilgﬂ%? g,i Ztreeea'sbiasssecifgjjz('ﬁn
quallty P Quality Control department ) ) } May 2014)
(3) A staff member dedicated to improving the labor environment is established
(established in January 2014)

Officer” supervisin Safetj/ and Quality Control departments of Head Office and Power

Installing rainwater gutters to tank top at contaminated

: - — i (Completed)
(1) An exchange target is set for each nuclear power department and site, and periodical places with high level of dose
) ) ) ) transfer is conducted (Scheduled for start from transfer in July 20142 - By the end of June 2014, installation of qutters
Enhancing employees HR rotation and appropriate allocation of (2) The organization related to contaminated water/tank issues are restructured and Preventing rainwater o)rlno cylindrical flange tanks is schedule% for
human resources enhai)Tc?]d, aniii niwzariiagcﬁmenlt3 stafi] is dré%eésed (Organgahon is *satren th?g%(i‘i)y § inflow Installing rainwater autters to all other tank completion
establishing the Fukushima Daiichi ngineering Company*? in Apri ,an nstalling rainwater gutters to all other tanks .
management staff has been steadily increased since November 20135) '%;i:%?ggﬁc‘?n‘g';sfg‘; ﬁ?géﬂgéﬁgﬁi}?@ﬂﬁg’ea
(1) Redeployment at Fukushima Daiichi, and transfer from Fukushima Daini and ank Area are under examinafion
Kashiwazaki-Kariwa (approx. 70 persons) S - -
(2) Transfer from Group companies such as thermal power, building, civil engineering, + At G3-G5, H5 and H8 areas, installation of
Enhancing human resources related to measures for contaminated and distribution of electric power departments (approx. 130 persons surrounding fences and facing to prevent
water and tank by mobilizing all human resources at the company | (3) Transfer from other Electric Power Companies (approx. 20 persons Preventing underground | cing around surface around tanks . A“Pagrgi:‘zunﬁsseeg'ﬂ%are e oment
(increasing 220 workers) * Breakdown of resource enhancement seeping revent UNUBTOIOUNG S86pIng S undomiay
(1) new installation and replacement of tanks: approx. 110; (Zi tank patrol: approx. 60; ECompletion o?all areas is scheduled in May
(3) safety )and quaht)é gontrolz approx. 30; (4) radiation control (including analysis 014)
resources): approx.
Preventing inflow into Covering B drai Covering was completed and operation began from
. ipegs drainage overing 5 drainage March 1%, 2014
3. _Installation of permanent facilities
+ Installation of 9 tanks is completed; piping work is
° |nsta||ing permanent facilities to ensure |0ng_term decommissioning increasing capacity of the temporary storage tank of accumulated rainwater inside K/Inadrghmza 1(4$)cheduled for completion in end of
ences
Contents Progress status + An additional 5 tanks are scheduled for installation
; - ; e Functions required for the new monitoring room are under examination and bein
Installing a new central monitoring room (Improving central management capability) formulated q 9 9 Present Around 5 years ater  Avound 10 years ater Amun?Fiszizgis\aw From then onward
FY2018 | FY2023
Replacing North side (Units 5-6 side): constructing a new power supply | Regarding the power supply platform on the north side (Units 5-6), application of the e 0 s 3] (') Faclies il be nstalled to
switching platform existing facility is under examination () | reduce as much volume as
station/power - - — i possible
panel . . . . Construction to increase Tpower supply reliability ({edundant DC power source, and T
South side (Units 1-4 side): enhancing the facilities redundant power supply for water treatment facilities, etc.) steadily underway Sold wasto S
® Solid waste storage Solid waste storage Sol vasio o
torage
Repairing roads = Repair of the G-area east side road, 5 junction to Units 2-3 road, and Unit 4 east side 10- Sol-covered Soilcovered Soilcovered
4m road was completed temporary storage | | p temporary storage temporary storage — =
+ Repair of road around the B area, road around the Unit 2 soil disposal site, road on the (1-2pod) (1-4pool) (+4pool) veatrent
south side of the observation deck, and road around HTI are scheduled for completion by
the end of March 2014 [Tempuayshsa |
s ; Updating water supply pipes and building an additional i e "
iirillfjrllacglt'nr% cciﬂrzlte treatment pool for tﬁe Seismic isolated building i\RAz;?(I:ahctze(r)ri%nt of on-site water supply pipes: is scheduled for completion by the end of disposal
Buried
Updating the emergency generator for the seismic isolated Design of building where generator is installed is underway (Purchase order of the Sheet coverage \3
buildingg gencys genegrator was cogmpleted? ( [ Rt AN
- - - - - fac . . y
Replacing C drainage Removal and transfer of on-site obstacles is ongoing ) Status of height raising of fences by steel plate
After cleaning/decontamination, resuming operation of part : - ot - Hding ond
of the old Administration Office Building f?g;rgggﬂ :rfy ttigye;&agded office area on the Administrative Office Building 2™ floor began Presmt 1 F’?jm',’ frund 5 o Amund uﬁ%ﬁ'ﬁ:" ?‘n;zm
In coordination with local communication, installing waste = Installation of 9th solid waste storage: application for the revision of the Implementation W
Waste treatment and storage facilities Plan on the Specified Nuclear Power Facilities is in preparation —
treatment/storage + Regarding the installation plan for additional solid waste storage and reduction facilities hhiz Qutdom
facilities such as incinerator, policies including a temporary site utilization plan are being
formulated R
Reviewing rules for handling flammable waste/hazardous + Rules for handling flammable waste/hazardous substances are in operation and reviewed g
substances, ensuring storage site as necessary Bronhem, || JETOIETY Tempomry Tempurary
Fire prevention + Collection of handling flammable waste/hazardous substances is underway; notification of | amem s : e | 1| T et | | tnmed v
meagures such as storage site is scheduled to be submitted ;
fire alarm and i inaui ‘rundes, rocts | [ Qutdaor Outdoor Ryl porty
extinguisher Increasing the number of fire alarms and extinguishers + For outdoor fire alarms, installation of a monitoring camera is under examination shge St *
infout of the building " oo LS S I
* Installation of fire alarms and extinguishers in a high-dose area inside the buildings is
under examination
o ) * Replacement of high-voltage cables placed in the side ditch of roads is underway Image of waste treatment and storage
Improving reliability of conduits . Reglacement of a water treatment facility transfer line with polyethylene pipes is
underwa
/ March 20, 2014 © TEPCO




Emergency Safety Measures for F

5._Causes of leakage of accumulated water from tank and measures

1.

shima Daiichi Nuclear Power Station (announced on November 8, 2013)

Fuel removal from Unit 4 spent fuel pool

Progress status

Measures Progress status
Water stoppage from tank bottom e .
by caulking As of March 12, 2014, 16/26 tanks; scheduled for completion in early April
[Temporary
measures] Applying sealing material to the + Demonstration using the actual tank size was conducted in January
Water stoppage bottom - Examination is underway based on issues in the demonstration
for same type of - : : ) ) -
tanks Applying sealing material to * The demonstration confirmed that the requirements had largely been met
bottom part (inside) + An implementation plan based on a tank replacement plan is currently being
formulated
Enhancing patrol » Patrol is enhanced by outsourcing; patrol manual is enhanced and the
(4 times/day, total 120/day) implementation status of the outsourced patrol is checked by employees
* In response to a leak from the H6 area tank top, the field patrol is enhanced
Installing water level observation + Installation of water level gauges to flange-type tanks was completed and
[Measures for apparatus to all flange-type tanks operation began
operation] - For welded tanks already installed, installation of water level gauges was
completed: during March, operation is scheduled for start; for areas where the
installation of tanks is underway such as J area, installation of water level
gauges is steadily underway.
* In response to the leak from H6 area tank top, improvement in water level
monitoring and control systems is underway

Replacement with welded-type tanks

+ Replacement of D area tanks began from March 2014

+ In addition to increasing tanks, replacement is implemented in the prioritized
order sequentially: H1, H2 and H4 area tanks

Storage plan and measures to appropriately manage contaminated water

Measures

Progress status

Storage status and increase plan of
tanks

« At present, the total volume of stored concentrated salt water is approx. 440,000
tons and storage capacity is approx. 490,000 tons

* In J area, the installation of larger tanks is accelerated; targeting efforts to increase
the capacity to approx. 800,000 tons by the end of 2015 (Installation of 27 tanks in
J1 area was completed)

Replacement of tanks

- With the target of completion within FY2015, flange-type and horizontal tanks are
scheduled to be replaced with welded tanks

Measures to prevent groundwater
inflow

+ Reduction of groundwater inflow by groundwater bypass, pumping of sub-drain and
shield on the land side is in preparation

+ A treatment facility for sub-drain is under production; application for approval for
change in the facility implementation plan was submitted (December 18, 2013)

Enhancement and reliability
improvement in multi-nuclide removal
equipment (ALPS)

+ ALPS is enhanced with the target of operating after mid-FY2014 and completing
the treatment of contaminated water stored in tanks within FY2014

- Basic design of additional and high-performance multi-nuclide removal equipment
was completed and application for approval for change in the implementation plan
was submitted (additional: February 12, 2014, high-performance: March 7, 2014)

- Site development and foundation construction for buildings for both sets of
equipment is steadily underway since March 2014

+ Thorough measures for defects such as improving corrosion resistance and
correction are ensured and measures to increase operational reliability are
implemented

+ Regarding the ALPS defect detected on March 18, the causes and influence range
are identified and measures are promptly implemented, while accelerating
treatment on the condition of assuring safety.

From November 18, 2013, fuel removal began.

As of March 17, 2014 , 506/1533 fuel assembles had been transferred from Unit 4 to the common pool
(spent fuel assembles: 484/1331, non-irradiated fuel assemblies: 22/202, number of casks transported: 23)

As measures to reduce the exposure dose during fuel removal, installation of shields in appropriate places on operating floor is
steadily underway (until the end of March 2014)

Average exposure dose was reduced by approx. 56% after the installation of shields (during operation of the fuel-handling
system, average of 21-23 casks); air dose rate on the trolley of fuel-handling machine was reduced from 0.055mSv/h before
installation to 0.025mSv/h after the installation of shields (approx. 55%)

Steel plate (16mm
hidy

B Example of shields installation status

Installation
point

On the trolley of fuel-handling machine

Photo after
installation

2mmPb lead
included plate glass

6mmPb
Tungsten mat
(handrail)

Photo taken on

March 13, 2014
6mmPb

Tungsten mat
(handrail)

Measurement point
in front of control panel)

'mmPb
lead plate mat
stalled on the floor)

)

B Example of shields installation effect

point

Measured on

On the trolley of fuel-handling system
March 17, 2014

In front of control panel ~ Approx. 1m high

Installation
effect

Before installation: 0.055mSv/h
After installation: 0.025mSv/h (Approx. 55% reduction)

Remarks

On floor surface, lead plate mat of lead equivalent 12mmPb was installed. On
handrail, tungsten mat of lead equivalent 6mmPb was installed. On the upper part
of control panel, lead included plate glass mat of lead equivalent 2mmPb was
installed.

Dose rate after installation includes effects after installation of steel plate and lead
plate mat on the north side of fuel removal cover.

e

Loealion fior instaltafion and thickness of
fhe shields may be changed afler verifying
fhe: shielding effecis.

l Average exposure dose per worker per group
(average exposure dose per worker working for approx. 2 hours)

Average value

Z I Average exposure dose was high because some o
= (mSviworker-group)

2 groups work twice during the same day

(Reflecting unti completon of 23 cask)

Start of shield Start of shield installation on the
north sige of the cover

Exposure dose (mSv/worker-group)

1011 12 13 14 15 16 17 18 19 20 2 2 23
Number of casks

March 20, 2014 © TEPCO



* 1. Results of exposure dose

Distribution of accumulated exposure dose
since the accident
(Accumulated dose since March 11, 2011)

Mar 2011-Jan 2014

Category (mSv) Parier
companies Total

TEPCO

More than 250 6 0 6
More than 200 up to 250 1 2 3

More than 150 up t0 200 24 2 26

More than 100 up o 150 118 20 138

More than 75 up to 100 258 117 375

l 100mSv or lower

More than 50 up t0 75 325 878

More than 20 up 1o 50 610 4291

3,952

l 50mSv or lower

More than 10 up (0 20 544

Status of FY2013

(Accumulated exposure dose of radiation-related workers
<Exposure dose: FY2013>

Apr2013-Jan 2014

O Among 13,154 persons

Category (mSv) paver | 1o
TEPCO companies

January 2014)

More than 100 0 0 0

= 13,154 (100%) 50mSv or lower

More than 75 up to 100 0 0 0

* 12,665 (96.3%) 20mSv or lower

More than 50 up to 75 0 0 0

= 9,125 (69.4%) 5mSv or lower

More than 20 up to 50 24 465 489

working in FY2013 (April 2013 -

More than 10 up 10 20 64| 1,593 | 1,657

3,783
6,970
7917
27,932
238.42

More than 5 up to 10 432
More than 1 up to 5 722
1,062
Total 4,102
Max. (mSv)
Average (mSv)

O Among 32,034 persons
working between March 11,
2011 to January 31, 2014

= 31,861 (99.5%): accumulated
dose since the accident is
100mSv or lower

= 30,283 (94.5%): accumulated

dose is 50mSv or lower

Upo1

678.80

2361 | 1096

1714 | 1,883

More than 5 up to 10 169

More than 1 up 05 667 | 3,426 4,003

O Exposure dose of most

vt 6| 4316|5032 workers is at a level largely

Total 1640 | 11514| 13,154 below the dose limit and

Max (mSy) 36.61| 30.96| 30.96 continued engagement is

available

Average (mSv) 2.82 4.96 4.69

Transition of monthly individual exposure dose since the accident

Through dose reduction measures and assignment change,
average exposure dose is maintained at approx. ImSv/imonth
(Reference: index annual exposure dose 20mSv/year = 1.7mSv/month)

O Overall dose status of the Power Station is
improving

Individual external exposure dose
(average) mSv/month

- Exposure dose of most workers since the accident is
maintained at a level largely below the dose limit of
100mSv

. qnogthly average dose in FY2013 is stable at approx.

msv

*3 Collaboration between Company and Corporate

(Reference)

National . Internal audit &
Government Policy/ [Management] peaLl G e Audit | [Management of
Nuclear Power Damage instruction President Committee s?fl;tayhgeit_
g Support Organizati .. .
119 SHpport genkeTon Supervision Report Audit
i CDO: Chief Officer
TEPCO Company Company President and CDO A e
" for Decommissioning
| Company Management Meeting and Contaminated
Water Treatment
Irector or Fukushima
Co_mpar_ly Daiichi Nuclear Power
Managing Director Station
Support  Closely collaborating in the fields of funding,
human resources and technology
| 1
[ Corporate ]

Fukushima Revitalization Headquarters
Management Restructuring Division
Nuclear Power & Plant Siting Division, etc.

w
o
)
3
S
)
3.
@
»

Exposure dose of most workers is at a level largely
below the dose limit and continued engagement is

—— TEPCO = Partrer companies

*2. Measures to increase workers

Workers are increasing

Workers are increasing in association with future
measures for contaminated water (increasing tanks,
enhancing ALPS and installing frozen impermeable
walls) and demolition of building cover

available

Efforts to reduce the dose in the work environment will
be continued while carefully observing workers’
exposure dose status

Securing workers

To ensure that, with stable and long-term

(Number of workers per weekday)
00

» employment, workers are able to work safely,
the scope of long-term contracts is expanded

Building infrastructure

Labor environment improvement G is assigned
in the field to examine infrastructure building:

+ Means of transport (bus operation service)

4020
4000 /
5403730
3500 3 ]
220

3000 |
2950 3060 3130 2999
2500 |

+ Parking

* Entry control facility
(measures to mitigate congestion and switch
protective equipment on and off)

* Rest House

\ 4

Number of workers per weekday
[persons]

2000 ¢ (measures to mitigate congestion)
1500 — :
000 Supervision of on-site works
= The Project Supervisory Center centrally
500 manages information related to on-site

facilities and works. The Center coordinates

\ 4

Apr May Jun Jul Aug Sep Oct

2013 2013 2013 2013 2013 2013 2013 2013 2013 2014 2014
Nov Dec Jan

Feb

the entire project to ensure multiple tasks
progress smoothly and simultaneously.

(Organization)

Fukushima Daiichi D & D Engineering Company

As the top of Fukushima Daiichi D & D Engineering
Company, making decisions related to the

asures to ensure flexible and

Fukushima Daiichi Nuclear
Power Station

: * implementation of me;
President & CDO prompt responses to various issues occurring in the
! field
1 |mm s m - S ————
bo-- 7 Vice President |
General

Administration Dept.

Project Planning Dept.

Project Supervisory Center

Unit Director
for Water Treatment

l_

|Engineering & Quality Safety Dept.l—

General Affairs Dept.

|Disaster Prevention & Safety Dept.l

| Radiation & Environment Dept. |—
|Water Treatment Facilities Dept.l—

| Water Treatment Operation Dept. }

|\Nater Treatment Engineering Dept.l—

Unit Director
for Decommissioning Technology

Unit Director
for Units 5 & 6
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TEPCO Organization Chart

Chairman
President

Office of Audit Committee
Nuclear Safety Oversight Office ‘

Fukushima Revitalization Headquarters

Representative of the Fukushima Revitalization Headquarter

i Fukushima Planning and General Affairs Dept.
Division Fukushima Nuclear Compensation Unit :

compensation Office Compensation Center :

Fukushima, lwaki, Koriyama,
Aizuwakamatsu, Tohoku, Kashiwazaki, E
Tochigi, Gunma, Ibaraki, Saitama,

Chiba, Tokyo, Kanagawa, Shizuoka

o . Compensation Call center
: Decontamination Promotion|  Compensation :
—— Operation Dept.

| Office Administration Unit
Revitalization Promotion Office (No.1~No.5)

Revitalization Coordination Office
Fukushima Corporate
Communications Dept.

| _Management Restructuring
Division

Secretariat of Management Restructuring Division

Secretariat of the Nuclear Reform Special Task Force

Social Communication Office

Secretariat of the New Growth Task Force

Corporate Planning Dept.—|: Reform Promotion Office
Technology & Business

—Inter-corporate Business Dept. Innovation Promotion Office

—Secretary Dept.
—Environment Dept.

L PCB Solution Center
I— Corporate systems Dept.

I— Corporate Communications Dept.

I— Corporate Affairs Dept. Legal Office

| Employee Relations TEPCO General Training Center

& Human Resources Dept. Office Service Center

| Accounting .
& Treasury Dept. Accounting & Treasury Center
| Materials Power Procurement Center

& Procurement Dept._|:

—International affairs Dept.

Transmission & Distribution Procurement Center

Overseas Business Department
Washington Office
London Office
Beijing Office
—Engineering R & D Dept.—l—_R & D Center
Intellectual Property Center

— Constructions Dept. Construction Engineering Center

. Construction Office

| Nuclear Power

& Plant Siting Division Nuclear Safety & Supervisory Dept.

Plant Siting
& Regional Relations Dept.
I:Aomori Office

Niigata Office
Nuclear Power Plant Management Dept.
Nuclear Asset

Management Dept.
Nuclear Fuel Cycle Dept. —— Contract Center

Nuclear Power Center

—— Nuclear Seismic Engineering Center

Nuclear Power Stations——Nuclear Planning Dept.

General Affairs Dept.

J PR Dept.
Nuclear Safety Center <2>
Operation Management Dept. <3>
Conservation Dept. <4>

Higashidori Nuclear Power Plant Construction Office

Fukushima Daini
Kashiwazaki-kariwa

Internal audit & Management of Quality & Safety Dept.
Fukushima Daiichi Internal Audit & Management of Quality & Safety Dept.

Fukushima Daini Internal Audit & Management of Quality & Safety Dept.
Kashiwazaki-kariwa Internal audit & Management of Quality & Safety Dept.

Gas Business Dept.

Smart Meter Promotion Office

Branch Office

Tochigi

Gunma
Ibaraki
Saitama
Chiba
Tokyo
Tama
Kanagawa
‘Yamanashi
Numazu

General Affairs Dept.
Sales Dept.
Facilities Dept
Control Office
Customer Center

Service Center
L
Control

Island Business Center (Tokyo)
L Office (located in islands)

Load-dispatching Station

Construction Center (Saitama, Chiba, Tokyo, Kanagawa)
Construction Office (Tochigi, Numazu)
Telecommunications Network Center

Maintenance Office

_Fukus_hlma_Dauchl D& D—[General Administration Dept.
Engineering Company .

Project Planning Dept. [~ General Affairs Dept.
— Engineering & Quality Safety Dept.
— Disaster Prevention & Safety Dept.
—— Radiation & Environment Dept.

I— Project Supervisory Center
| Unit 1-4 Facility Operation Management

Fukushima Daiichi
Nuclear Power Station

Dept.
— Cooling Facilities Dept.
I— Machinery Facilities Dept.
— Electric & Communication Platform Dept.
— Engineering Dept.
— Construction Dept.
— Water Treatment Operation Dept.
— Water Treatment Facilities Dept.
— Water Treatment Engineering Dept.
— Units 5 & 6 Operation Management Dept.
'— Units 5 & 6 Conservation Dept.

(As of April 1, 2014)

I— Fuel & Power Company —— Fuel Dept. Thermal Power Plant
| Thermal Power _ [ Engineering Center

Dept. - Thermal Power Plant Operation
Business Strategy Office & Maintenance Training Center

| Thermal Power General Affairs Dept.

Office )
Planning Dept.
East Maintenance Dept.
West h | )
Central -Thermal Power Station

— Thermal Power Plant Construction Office

Hitachinaka Thermal Power
Kawasaki Thermal Power
Chiba Thermal Power
Kashima Thermal Power

Power Grid Company Power System Engineering Center

[—Transmission Dept. .
Transmission &

Business Strategy Office |- Distribution Dept. Substations Construction Center

L Distribution Engineering Center

[—Power System Operation Dept.
entral Loaéiylsjtgsrgr)]atl_cgggg Office
. " Dispatching Office
Load-dispatching Operation
& Maintenance Training Center
I— Network Service Center
I— Electronic Telecommunications Dept.
L Telecommunications Network
Engineering Center
— Real Estate Acquisition & Management Dept.

—Power System Office

Hama Dori Power System Office (Inawashiro)
Transformer Substation,
Transmission Substation,

Switch Substation

Chikumagawa Power System Office (Matsumoto)

Inawashiro
Matsumoto
Shinanogawa

L Integrated Control Office

Integrated Control Office, Transformer
Substation, Transmission Substation
(Matsumoto) (Matsumoto, Shinanogawa)

——Customer Service Company: Pricing & Power Contract Dept.

Marketing & Customer Relations Dept.
Industrial

Business Strategy Office Corporgte Customer Energy
Marketing & Department
Sales Dept. Commercial Customer

Energy Department

<1> In Fukushima Revitalization Headquarters, offices (Fukushima City, Iwaki City, Koriyama City,
Aizu Wakamatsu City, Minamisoma City) are established
<2> (Fukushima Daini) In the Center, Safety Administration Dept. and Disaster Prevention &
Radiation Safety Dept. are established
(Kashiwazaki-Kariwa) In the Center, Safety Administration Dept., Disaster Prevention & Safety
Dept. and Radiation Safety Dept. are established
<3> (Fukushima Daini) Operation Management Dept.
(Kashiwazaki-Kariwa) Daiichi Operation Management Dept., Daini Operation Management Dept.
<4> (Fukushima Daini) Conservation Dept.
(Kashiwazaki-Kariwa) Daiichi Conservation Dept., Daini Conservation Dept.
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1. Dose reduction plan at Fukushima Daiichi Nuclear Power Station site (1/3)

[Objectives]

reactors over a long term.

After identifying the effect of the Fallouts spreading across the site of Fukushima Daiichi Nuclear Power
Station and direct radiation from the plant through actual measurement, reducing radiation dose by tree
trimming, removal of surface soil, deep plowing, and shield, improving work environment of the Site,
and establishing the foundation for facilitating safe termination and decommissioning of the accident

[Dose reduction measures implementation area]

TR

| o
Provided by Japan Space Imaging,

(C)

DigitalGlobe

[Implementation policy]

Reduction of radiation dose is steadily
conducted from areas where many
workers are involved and there is less
work interference. After checking the
dose rate following the
decontamination, for the places where
the target dose rate is not achieved,
further dose reduction measures are
implemented. The target dose rate is
decreased gradually, and finally
reaches to the condition before the
accident. 7

Area |: Area of particularly high dose rate around Units 1-4

Area |I: Area where plants and woods remain

Area III: Area where facilities are installed or scheduled for installation
mmm Area IV: Area of roads and parks which are already paved

= » » Scope of scheduled dose reduction on site

i

© TEPCO 2



1. Dose reduction plan at Fukushima Daiichi Nuclear Power Station site (2/3)

The target dose rate at south part of the site (Areas Il, lll and IV) is set to the average of 5uSv/h*, and
evaluated using the dose rate at the person’s breast. In addition, for places which have effect of direct
radiation from the plant, evaluation using the dose rate on the ground surface is also introduced.

* A half of one-hour value (10uSv/h) with which the | fter d ducti
exposure dose of 2000-hour of work per year reaches
the dose limit 100mSv during 5 years. Image of the current status Removal of the Fallouts mage arter dose reduction

[Ground surface: other than asphalt]

=>Removal of surface soil, deep ’M
plowing, lay of crushed stone

L =Tree trimming

» [Ground surface: asphal]

=>Cleaning and high-pressure water
cutting of side strips on which soil and
sand are likely to be accumulated

@Effect of the Fallouts
(Mainly attached to trees and surface soil)

@Effect of fallout contamination
(Attached on asphalt)

Removal of rubble

Removal of high-dose rubble,
and obstacle rubble that hiders
works

@ Effect of high dose rubble and
fallout contamination
(Attached on asphalt and
surface soil)

@Effect of the Fallouts
(Attached on vegetation and Treatment of highly contaminated

surface soil) water
Treatment of highly contaminated

water such as RO treatment water

Average of
"""" 5u Sv/h

@ In addition to the
Fallouts,
effect of direct
radiation from facilities (plants, tanks, etc.)

Shield of high dose facilities
Le Shield of direct radiation from
facilities that cannot be reduced
by decontamination

© TEPCO 3




1. Dose reduction plan at Fukushima Daiichi Nuclear Power Station site (3/3)

FY2013 end

[Expanded image of 5uSv/h area]
* Areas of approx. 5uSv/h is marked with [

In Area | around Units 1-4, radiation dose is reduced by
removing rubble that may hinder the work and shielding the
work area. However, as high radiation dose is detected at
some points of the plant and facilities, reduction is conducted
in alignment with the progress in removing high-dose facilities
(exhaust stack, etc.) and rubble of Reactor Building.

FY2014 end (estimated)

I'I} |

|

g o |
gy AR T, e i
Provided by Japan Space Imaging, (C)DigitalGlobe

Iy = Arae - 5 L : .
Provided by Japan Space Imaging, (C)DigitalGlobe
© TEPCO




2. Status of rubble removal on the sea side (1/7)

| E"5\ \ﬁ

Cask Storage Building

- «@
: 1 oB #17/8

Removal completed:

A B C D E H F
»
1]
. ] ] ]
T v
1T
i e, ,la
|
H3T/B HA4T/B

24/25 vehicles

Ha
R/B

R S
/
—= /I //
/J / ‘{'f
- -
Centralized i El
= /' Rw Treatment | .
Building g || ..|1:
. ] ,
ll:'_.j L
\ \ % i
Vi | O

oy

*As Veh|cle Q is located near the light oil tank, it will be removed after

removing light oil from the tank (at the end of June 2014)

: Removal completed

© TEPCO 5



~ 2. Status of rubble removal on the sea side (2/7)

Status

After removal

Status

After removal

Status

After removal

Removal completed on December 10

Removal completed on January 11

Removal completed on November 28

© TEPCO 6




2. Status of rubble removal on the sea side (3/7)

Status Status Status

4
Iﬂ

.avﬂﬂ___,ai“- _

. ’wr ‘e
haie iR
L ﬁ )

N,
AT
74

Before removal

Before removal
Before removal

.lﬁ l‘"ﬂﬁf?}' ’
JHJN (| AR m
Jﬁﬂ!lgl"l"lmh

After removal
After removal
After removal

Removal completed on December 16 Removal completed on March 2 Removal completed on March 2

© TEPCO




2. Status of rubble removal on the sea side (4/7)

Status Status Status

Before removal
Before removal
Before removal

After removal
After removal
After removal

Removal completed on January 11 Removal completed on December 16 Removal completed on December 16

© TEPCO




2. Status of rubble removal on the sea side (5/7)

Status

After removal

Status

‘©
>
[S)
IS
(%)
—_
o
—
2
)
[an]

After removal

Status

Before removal

After removal

Removal completed on December 16

Removal completed on December 16

Removal completed on December 16

© TEPCO 9




2. Status of rubble removal on the sea side (6/7)

Status

Status Status

After removal
After removal
After removal

Removal completed on January 20

Removal completed on January 20

Removal completed on February 18

© TEPCO 10



2. Status of rubble removal on the sea side (7/7)

Status

‘©
>
)
1S
o
o

KS)
©

[an]

After removal

Removal completed on January 20

Status

Before removal

After removal

Status

©
>
)
=
o
o
NS
@
[a]

After removal

Removal completed on February 17

Removal completed on November 28

© TEPCO 11




3. Enhancement of lighting facilities on site (1/2)

Outline of the work
OBuilding high-voltage distribution system
Olnstalling area lighting

OBuilding low-voltage distribution board and low-
voltage service system

Olnstalling lighting for tanks inside the area

~\

[l
: I
y

6(5)-001 AS6-1 ",

[ hY
Ty sT-024 N
I 3
1

“srozr

37myf !
ey LA
s STA20  op, g
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|
A | 1 ' P
I I 51207
| s
|
|

[ u Vi ";?I'r.lujk{mx2
VT 4 srote T
(] | n S/ Y, b
\ |

A
|/, 7 sT-u8

7

Y
bV

g4 033 P #1-
£ 108 Y -3

ST-013  36m|
PAS-CE

450~ 650

14-70
~Foom
LEDWES

LEDREIR A
T \

1700 _, | 250

3950 | |

2750

Building high-voltage distribution
system
Completed

Not completed

[ | I NN o

[Reference]
Breakdown of completed installation

- Utility poles: 62/73

- High-voltage electrical power lines:
approx. 1850m/approx. 2500m

- Pole transformers: 6

- Pole switches: 7

- Lighting apparatuses: 44

© TEPCO
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3. Enhancement of lighting facilities on site (2/2)

Zone D installation status of distribution lines and lighting facilities Zone E installation status of distribution lines and lighting facilities

Zone D status of area lighting Zone E status of area lighting
© TEPCO




4. Location of Administration Office Building and Rest House

@ Location

: l Taad -

o |

, lirrrr

f {

<

'

.l g:

Temporary Admrnrstratr ‘J { rl [l1EA

Office Burldrng

* g \Hi

: Admrnrstratron Office Burldrng J Llj -

LOLtion

1

1F Marn Gate
Mo POl J‘d’“..‘
Entry control facrlrty

; MarnAntr Earthquake Burldrng - /
S an ﬁ‘

Large Rest House

LI R

Administration Offlcc

Building

Site boundary

Location (a portion expanded)

© TEPCO
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4.1 Establishment of temporary Administration Office Building (1/2)

" ili Construction start: December 2013
Outline of the fﬂClllty Operation start: gradually started from July 1, 2014

ltem Planned specification
Building structure Steel frame two-storied 'A%FS_PFOX- 9m
Total floor area: Common area Office
Size approx. 14,000m? |
Construction area: Common area Office
approx. 7,000m?2 v
B Approx. 140m
Capacity Approx. 1,000 workers b

Radiation dose inside

o Non-controlled area Cross-sectional image
the building

© TEPCO 15



4.1 Establishment of temporary Administration Office Building (2/2)

Ground improvement and foundation construction are underway.

© TEPCO 16



4.2 Mobile Rest House

@ Qutline of mobile Rest House

Jir-conditioner |
Freezer Freezer p
(] (refrigerants,| | (beverages, b
etc.) '

<Major specifications>
* Length of the bus: 12m
* Rest space for approx. 6
workers
* Positive pressure maintained
inside the bus
» No mask required
« Eating and drinking allowed
« Air-conditioned
» Toilet equipped
<Operation start>
* January 14, 2014

© TEPCO 17



4.3 External temporary Rest House

. HF Construction start: December 2013
O OUtllne Of the fﬂCIlIty Operation start: gradually started from early April, 2014

ltem Planned specification s

1
Steel frame three-storied “ ! }Q

y JIRIER,
Building structure (prefabricated) / ,Jﬁ, .rl .
1/ 2 q~|
Size Total floor area: R ‘ : D I o
approx. 1,000m? x 2 buildings | & Sl . : ll E l “E

Capacity Approx. 1,000 workers F—

/

© TEPCO 18



4.4 Establishment of large Rest House (1/2)

Outline of the faC|||ty Construction started : January 27, 2014

Construction completed: scheduled at the end of March, 2015

ltem Planned specification e —— s

Large Rest House

8-9F: Machine room
(non-controlled area)

Building structure Steel frame

7F: Dining SP
6F: Rest SP
Total floor area: Access-way
5F: Rest SP
_ approx. 64,000m?2* . .
Size , P | 4FRestap : Entry control facility
Construction area: : - INEB :
approx. 900m2* : | 3F:RestSP /
. Non-controlle Controlled
E 2F: Office work SP :{—} area area
Capacity 1,200 workers t | 4F WEC etc h _l
e rrrnrananaaas “From external area From the field
Radiation dose Non-controlled area
in Building Relation of entry control facility and Large Rest House

Image
* Excluding the access-way

© TEPCO 19



4.4 Establishment of large Rest House (2/2)

Foundation construction underway (including piling)

© TEPCO 20



5. Establishment of vehicles maintenance site (1/2)

Location

Planned building
Max. height: 9.30m
Max. eave height: 9.00m

Construction start : August 2013
Operation start: scheduled in May 2014

W S B \‘_g[ § i i
Febru?ry ‘25, 2014 ; 'IL . § 3 TH 3
““““““““““ T Al P
_______ = {0l
\ | 3 - I i ¥
7 \ i i: g ! ;
N R |: < il j
] { J%3
3
= N i -g -] ;: QQE ’i
A d - N gi % g .Ud
. ¥ a 5 a 4
a an g fit
3, -3 i 7 % 2 AN
i = n gi_ !
= ,E—Ei/‘\
. ’ 1 1906 ? ERRL
- 3 TH LN
2 3. le EE m = 3 ! S =
) f' Y E | o - é__ i
j = = 5 *T .0 °
< B ¥¢)
_ ; E E - gd < g 1 P 5 = 0 i
s oJHl = \ . = . \é-k
) ’, = < o ; o « « b
> : ;
WAL 3
Fj—: n El E = d eg !
e 3 _ °
Construction landscape: status as of February 25, 2014
© TEPCO
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5. Establishment of vehicles maintenance site (2/2)

Outline of vehicles maintenance

RRENE00¢ l RREMEC0S I REENE00 J

(»)
a0
8000 450

| i ':;‘:%jw*\\ i 77}““ = . [B - = T - — =
. . 2 8 - .u-«,;m#.,;_/ _ &
; Wﬁ b =it e T
IR TR | ‘ e ‘
g == 1 g - ‘ f B
o4 s | l=e : 3= @
Pxnwia ;
NVIIU.‘D:IR!- I ‘
ﬂ " : SRR vy I g ‘
@ ~ L | |
I 3 i 8 it o)
HH[“'" | J . l 6000 6000 ﬁ
|2f ;ﬁ 1 12000 b @ e e g 55 [ E— I t I;1| ‘
 1Fplainview 1F top plain view

Type of vehicles maintenance
» Periodical inspection (legal inspection)
* Operated as uncertified factory
Capacity of vehicles maintenance
* Large vehicles: 2
+ Small vehicles: 2

Usage inside the building

« Work room (700.65m?): inspection and maintenance of vehicles

« Office room (24.29m?): administration work related to inspection and
maintenance

« Grease storage (27.82m?): [Temporary hazardous materials storage]
* Temporary storage of grease generated during inspection and
Scheduled operation start maintenance

» May 2014

© TEPCO 22



6. Image of waste treatment and storage (1/2) (rubble)

Present ~ Around 5years later ~ Around 10 years later ~ Around 15yearslater  From then onward
| (FY2018) | (FY2023) | (FY2028) i o
: ; ‘ . (*) Facilities will be installed to
e — | . reduce as much volume as
| EEZEE I possible
Solid waste storage | | 3
| Solid waste storage
Soil-covered | Soil-covered Soil-covered |
temporary storage —— temporary storage temporary storage — o
(1-2 pools) (1-4 pools) | (1-4 pools) | Pre-
i : treatment
Temporary shield ¥
| | | . | Treatment for
. | disposal
Container storage :
| § | : Buried
Sheet coverage ]
| | ’ Disposal
; i : : facility
Outdoor storage i Sheet coverage > Recycllng partlally on
| | site is considered
© TEPCO
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6. Image of waste treatment and storage (2/2)
(flammable materials, protective clothing, trimmed trees)

Present 1 year later Around 5 years Around 10 years Storage after
! (FY2014) later (FY2018) later (FY2023) incineration
E ai’fi;.) ! i :
. Incinerator i i i
Flammable Outdoor ' [ Outdoor i i E
rubble storage | storage : l :
Protective Cc%ntainer E C(intainer E E E
: storage | | storage ! ! ]
clothing 9 | 9 ! : : 1Later years
! : : : from FY2028
Temporary i | Temporary || Temporary : i | Pre-treatment
Branches, | trimmed trees | !| timmed trees | | trimmed trees ! !
leaves, roots || storage pool | || storage pool '| storage pool ! !
’ E i E Recycling partially E UEEITIEN el
Trunks’ roots Outdoor : Outdoor ! Outdoor I Al : ! disposal
: storage : storage i storage : » on site is con3|dered: P
! ! ! ! ‘L Buried
E E E E Disposal
| | : | facility

© TEPCO 24



7. Location of tanks
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<Rainwater prevention measures>

8. Measures to prevent overflow (raising fence height by steel plates)

General area (outside) General area (inside)

Pipe connection (inside)

| ﬁ :
/
. . [ ’
=

© TEPCO 26



<Rainwater prevention measures>

9. Measures to prevent overflow (raising fence height by steel plates)

Catch basin before closure (outside) Catch basin after closure (outside)

© TEPCO 27



<Rainwater prevention measures>

10. Measures to prevent inflow (installing rain gutters (1))

Priority: Priority to implement measures is placed on areas with higher level

of contamination
Image of rain gutter installation coated ool @600 PR
M-10X25@600 me> i
* Metal gutters are placed around the top of tanks. _ ‘ . —
+ Rainwater of several tanks are combined and discharged outside concrete fences = ,
via drain pipes. — €
f — B - 5
O
A
Gutter
Colored acid-resisting @
coated steel plate
Rigid PVC drain pipe
|mage of rain gutter installation Image of metal gutter installation
' Tank edge
Gutter Downpipe g Concrete fence
Drain pipe support —
Drain pipe support

/

Drainage

N

* To prevent ingress of rainwater from the side, gutter are installed © TEPCO 28



10. Measures to prevent inflow (installing rain gutters (2)) <Rainwater prevention measures>

(1) Metal gutter
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Mockup of H2 south side tank

(7) Drain pipe support

Image after water drip
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11. Underground seeping prevention measures and further height raise

© TEPCO 30



12. Drainage inflow prevention measures <Rainwater prevention measures>
(coverage over B drainage (1))

@ Drainage coverage
* Buried pipe type — Double pre-stressed pipe ®1000-1100mm: L=460m / FRP pipe 2000mm: L=212m
 Cap type — FRP cap: L=400m / concrete cap (penetration for cables): L=50m (distributed across the site)

@ Water stoppage gates: 3

\—--"-
| s
. W ii=

Double pre-stressed or FRP pipe v 5 8

C.oncrete filing .~

Double pre-stressed pipe "~ FRP pipe ®2000mm
®1000-1100mm L=460m ] L=212m

- - L o

)/

Buried pipe type covered drainage _ el B/ 14 |
FRP ca UL — T e AT

¢ 1 2= Water stoppage gate
|l [P
._ HMicm

Ve

&

Fig. 2: Cap type covered drainage | & s =3 1) K I A , Bl o B 5 15 B
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12. Drainage inflow prevention measures <Rainwater prevention measures>

(coverage over B drainage (2))
e

= [H] R S<1:5001:1,000)

5@

0aY

oot

F———— StmixmeH

© TEPCO 32



13. Measures to increase capacity of temporary storage tanks
for rainwater inside the fences

<Rainwater prevention measures>

Capacity increase of temporary storage tanks is underway.
At present, 9 tanks were installed. Additional 5 tanks will be installed.

New tanks installed

© TEPCO 33




<Tank leak prevention measures>

14. Caulking around bottom edge of flange tanks

™ In conjunction with painting on the concrete surface inside the Tank Area fences, mainly to
prevent rainwater into the tank bottom, caulking around tank bottom edge is underway.

W By early April 2014, the work is scheduled for completion (the schedule may change depending
by weather).

s

-
[ -
!._.
| -
| =
| =
—
—
r
-

; : il jﬁff"r; }

Implementatlon status of actual tank
© TEPCO 34



<Tank leak prevention measures>

15. Patrol enhancement for flange type tanks

Unifying measurement procedure geometry for each worker (reflected in the manual for which training was provided)
B Unifying measurement distance: Need to reduce variation of measured values due to miner difference in measurer’s route, and distance [refer to the
image below]
B Unifying measurement direction (unifying direction (direction and location of measurement equipment): Need to reduce variation of measured
values due to direction and location of measurement equipment
M Ensuring time constant: Need to prevent accuracy shortage due to miner difference of walking speed and time reading [refer to the image below]
W Clearly specifying roles and responsibilities of patrollers: Potential inspection mistake if the scope of inspection roles is not clearly specified
W Appropriate inspection procedures: Potential inspection mistake if inspection is simultaneously conducted for tanks and fences

mUnifying measurement distance BEnsuring time constant
. ) ®Tank circumference is o N~
s \i measured from approx. 1m Lower The gauge must
: Top of : from the tank side surface S y alvzayést bc:h
» \ flange tank / - Irected to the
% - R Walking - measurement |~
., o speed >\ target \
L 4 . \ P

a .
®agguunt®

~ -

1m \___-"

®Regarding the drop
phenomenon from G6 south
C3 tank (November 15, 2013), |
by tentative survey, the :
drops (one drop/4 second)
were detected from the top
in the situation where water
was accumulated inside the
fences.

Marking of route to the field Leak point
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<Tank leak prevention measures>

16. Installation of water level observation apparatus in flange-type tanks

<+— Monitoring room > < At the sites >

________________________________

f Water treatment control
: room/ The seismic

isolated building central
monitoring room

________________________________

Water level
observation
apparatus

7 Barchrt view

Input/output board
Tank

Water level data
collection and
Transmission

board

Installation of water level observation apparatus in flange-type
tanks was completed, and monitoring is in operation from
December 9, 2013. The next step will involve the scheduled

Trend view evaluation of the water level data and improvement of alert
issuance value.




17. Work environment improvement for fuel removal from Unit 4 spent fuel pool (1/4)

Lead plate mat Ql\\ @ : Cask handling worker As of March 17, 2014
“ Steel plate (16mm thick)fj| (4.4mm Pb) e 66\ . @ : Fuel handling worker [ I|: under preparation
(7mm Pb equivalent) ::' @ : Rupble removing worker e Underway
; g ﬁ: Completed

[Lead plate mat
(4.4mm Pb)

Lead plate matl{ North side
(3mm Pb*) || handrail

Lead plate mat (Floor
12mm Pb*) || ( surface

partition
2mm Pb

VQ‘T—'/Emergency exit D Lok ’
Prt?tt?ction —— — | Lead‘plate\rh\at. i .
partition rotection partition Lead plate mat| (12mm Pb?) S T
(2mm Pb) || || (three dimensional) (3mm Pb) ~ )7 . 7 s s = e
(2mm Pb) . _ EEe T

M In addition to the north side of the cover, shields are installed mainly
on work area.

M For fuel handling system and work workbench vehicle, shields of lead
equivalent 3-12mm Pb* are installed. Regarding radiation source
under the floor, approx. 60% reduction is expected.

* For places where shields cannot be installed as planned above due to
installation conditions, shields as thick as possible are installed in
consideration of weight.

Bl Regarding radiation source on the north side of the cover, approx. 40% reduction is expected.
(Cover north side lead plate mat 4.4mm Pb + Well west side protection partition 2mm Pb = 6.4mm Pb)

M Steel plate on the north side of the cover is fixed with bolts on fuel handling system structure. Lead plate mat on the north side is hung down using
fixing bracket on the cover structure. © TEPCO 37

Operation panel

Location for installation and thickness of
the shields may be changed after verifying
the shielding effects.




17. Work environment improvement for fuel removal from Unit 4 spent fuel pool (2/4)

Dose rate was measured on operating floor before and after the installation of shields.
Comparison of average geometric dose rate before/after

Concrete rubble remain on
D/S shields

oD

EEEE '—-‘-'l anw e

K 49{50)51)52

el Drver/ separator (D/S) shield
E E : Cover for fuel removal

53

Measurement points on operating floor

shields installation at approx. 100cm on measurement point (mSv/h)

0.0 0.3

0.1 0.2

04

Around DSP
No.1~17

Around Well
No.18~36

Around SFP
No.37~55

Detector upward

Approx. 40% reduction

Approx. 8% reduction

Around DSP
No. 1 ~17

Around Well
No.18~36

Around SFP
No.37~55

Detector down-
ward

|
Comparison of average geometric dose rate before/after

shields installation at approx. 30cm on measurement point (mSv/h)
0.3

Northward

Approx. 37% reduction

[l Before shields installation (measured on Jan 16)
B After shields installation (measured on Mar 17)

Northward

Southward

0.0

Approx. 12% reduction |
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No.1~17

S Around Well
No.18~36
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etector up-ward

Around SFP

A No37~55

Approx. 12% reduction
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No.1~17
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Approx. 36

Around Well
No.18~36

Detector down-
ward

No.37~55

Around SFP

reduction

Approx. 38% reduction

O Before shields installation (measured on Jan 16)
B After shields installation (measured on Mar 17)

Approx. 11% reduction |

@ Dose rate around DSP (Points No.1-
17) is decreasing by 32-36%
compared to that before shields
installation.

@ Dose rate around Well (Points
No.18-36) is decreasing by 37-40%
compared to that before shields
installation.

@ Dose rate around SFP (Points
No0.37-55) is decreasing by 8-12%
compared to that before shields
installation.

@ Dose rate at upper point is higher
than that at lower point, the same as
before shields installation.

|

Southward

Operating floor measurement result
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17. Work environment improvement for fuel removal from Unit 4 spent fuel pool (3/4)

B Example of shields installation status

On the trolley of fuel-handling machine

Measurement point - T HE?W? = N
(northwest overhang) 0l ﬁ 1

5 1 Steel plate ——

2 TN u Lead plate mat
§ T[] T e — = I Lead plate mat

& | PN I

2 = 3

S S

Q — :’/ e WA

S —‘ : F\Ih dl'% S

Il uel-handling ||
Measurement point | machine 1 ' / '
: Tungst t Plate glass
in front of control panel)| [ L = WJ#EJ oS e includin% lead
- [ | [Rill]
B Example of shields installation effect
Measured on March 17, 2014 Measured on March 17, 2014
Measurement | o the trolley of fuel-handling machine On the trolley of fuel-handling machine

point In front of control panel  Approx. 1m high Northwest overhang  Approx. 1m high
Installation | Before installation: 0.055mSv/h Before installation: 0.080mSv/h*

effect After installation: 0.025mSv/h (Approx. 55% reduction) | After installation: 0.050mSv/h (Approx. 38% reduction)

On floor surface, lead plate mat of lead equivalent 12mmPb was installed. On handrail, tungsten mat of lead equivalent 6mmPb was installed.
On the upper part of control panel, plate glass including lead of lead equivalent 2mmPb was installed.

Dose rate after installation includes effects after installation of steel plate and lead plate mat on the north side of fuel removal cover.
* As the dose rate was not measured before installation, measurement value during installation of shields for floor surface and handrail is written.
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17. Work environment improvement for fuel removal from Unit 4 spent fuel pool (4/4)

| W Average exposure dose per worker in one group (average exposure dose per worker working for approx. 2 hours)
« Average exposure dose during initial period of fuel removal (average of 2M9-5t casks): approx. 0.098mSv/worker-group
« Average exposure dose during initial period of shields installation (average of 13t-18 casks): approx. 0.055mSv/worker-group(approx. 44% reduction)
« Latest average exposure dose (average of 2151-23" casks): approx. 0.043mSv/worker-group  (approx. 56% reduction)

0.16
-~ Average exposure dose was high because some - Average value
:::}Z groups work twice during the sameday (mSviworker-group)
0.14
- (Reflecting until completion of 23 cask) -
e
5 oz
L Start of shield Start of shields installation on
-CE, N B o instaflation """ thenorth side of thecover -
; [ | | |
€ i S R S
< 008 : :
w n | |
O [ | | ]
S : -
9 ™ ™
2 006 :
(@] n n
o ™ n
> n n
L i = LI o T R B
0.04 . .
N )
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

1 2 3 4 5 6 1 8
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