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Current Water Storage Amount of Each Underground

_Reservoir

reservoir No.1

Underground

Approx. 6,200m3
(Storage capacity:
approx. 13,000m3)

Underground
reservoir No.2
Approx. 900m3

(Storage capacity:
approx. 14,000m3)

Underground
reservoir No.3
Approx. 8,400m3
(Storage capacity:
approx. 11,000m3)

Underground

reservoir No.6
Approx. 7,500m3
(Storage capacity:
approx. 10,000m3)

Filtrate water tank

=

H2 tank

HHE
) m=

Underground
reservoir No.4

Approx. 3,000m3
(Storage capacity:
approx. 4,000m3)

Accumulated water
in Units 5-6 Buildings

L ¥l

Transfer started on April 16,
o be completed in late April)

!

G6 tank




Method of Water Transfer from the Underground Reservoir No.2 to the

H2 Area Tank
D P
900ms3 ‘ . Temporary pump v
v : 900m3
— . Temporary pressure
hose (approx. 300m)
Underg_round Relay tank . Permanent PE pipe H2 tank
reservoir No.2 (approx. 250m)
— : Circulatory water injection line
mmmm : Underground reservoir transfer line
== : No.2—H2 transfer line
E : Steel tank .
I:] : Underground reservoir ,| = = "
[~ ] : Area planned for the = 5 =
E— instal?ation of additional tanks GD /‘ 'I.""II.I'.';‘I;" =
: Area being considered for = - = B
I:l the installgtion of ad'ﬂ?nal tanks =% Ay U N - 1 l T G3/G4/G5
: ez PEE
- D -

d

Main Anti-

earthquake
Building
Flow ‘

water tank

South side area
of the site




Condition of the Construction Site

Ial - e : KV e .-

mm " Permanent line — temporary line -Temporary line — H2 area tank




Schedule of the Water Transfer from the Underground Reservoirs

o April May June
Destination
of transfer Mid Late Early Mid Late Early
Installation of temporary pump and hose
H2 area T f T f
tank | ransfer ransfer
Underground
reservoir Drain
No.1 Closurg of header
Filtrate
water tank Ingtallation of hosg
Transfer
Underground [ Installation of temporary pump and hose
reservoir H2 tank ‘ Transfer
No.2
Transfer
No.6 -ﬂ
Site development/foundation improvement
I_Iﬂsla.llé.tign_o_f_cg?crete foundation
G6-1
Underground o | Tank assembl
reservoir A e A R SELE TELE n
No.3 tank : Installation of pipe
No.6 : Transfer
Destination Carry-in oflequipment E O\
of transfer Inskaliation of hose — | Schedule being discussed
in case of : |
emergency | . .........eceeeees | T .
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(Reference) Changes in the Storage Water Amount of Each Underground
Reservoir

m3
14000
= Underground reservoir No.2
.\ Underground reservoir No.1
12000 Underground reservoir No.6 |
== Underground reservoir No.3
No. 3 —— Underground reservoir No.4
10000 N\
©
o
o
(%]
>
= 8000 -
o
=
o
<
3
g 6000
©
o)
©
=
4000
2000 \
0
2013/4/5 2013/4/6 2013/4/7 2013/4/8 2013/4/9 2013/4/10 2013/4/11 2013/4/12 2013/4/13 2013/4/14 2013/4/15 2013/4/16 2013/4/17 2013/4/18
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00

Date and time

- The data of No. 2 water level was not obtained from 9:00 AM to 3:00 PM on April 14 due to the removal and installation of the water
";; WEm - gauge for the installation of temporary pump used for water transfer from the underground reservoir No.2 to the H2 tank.
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Evaluation of Impact of the Leakage on the

(Progress of the Boring Investigation)

Surrounding Environment

April 17, 2013
Tokyo Electric Power Company




1. Groundwater Monitoring Results (1): Existing Observation Holes

—

°

”—ﬁ 211

No.1: Chloride concentration 46ppm
all 5 ND (<7.9x10-3Bg/cm3)

" G- :
No.2: Chloride concentration
25ppm aII 3 ND (<7. 9x103Bq/cm3)

l
(a): ChIorlde concentratlon 17ppm,
all 8 ND (<1.1x10-2Bg/cm3) s

‘:’.:: yaany ==

\

(b): Chloride concentration 9ppm,

all 3 ND (<1 1x1O2Bq/cm3)

No.3: Chloride concentration
63ppm, all 5 ND (<7.9x10-3Bg/cm?3)

o Existing observation holes (at 7 locations)
(Continuous monitoring to prevent the
expansion of the contaminated water to the
sea side)

Depth: approx. 20-30m

s

No.4: Chloride concentration
18ppm, all 5 ND (<7.9x10-3Bg/cm?3)

(c):

Chloride concentrahon 11ppm,
all 8 ND (<1.1x10-2Bg/cm3)

All /3 was not detected this time.

A 11
Measurement date
No.1-4/(a)-(c): April 16

RN e

o o el ¥
|] [I o 2 500m
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ND: Below the detection limit 1




2. Groundwater Monitoring Results (2): New Observation Holes

A8: Chloride concentration 9ppm,

D (<9.2E-3Bq/cm3)

all B N

|o New observation holes (at
22 locations)
(Understanding the
contamination condition in
the surrounding area of the
underground reservoirs)
Depth: Approx. 7-15m

@ Drilling and water
sampling completed
O : Being drilled

O : Being prepared

¥ey=y: |O New observation holes (at

8 locations)

(Continuous monitoring for
contamination expansion to
the sea side)

Depth: Approx. 20-30m

o Drilling and water
sampling completed
O : Being drilled

O : Being prepared

Measurement date: April 16

ND: Below the detection limit




April 10 April 14 April 21 April 28 May June

Understanding the _

contamination condition in Boring

the surrounding area . .

of the u_nderground o Start

reservoirs (New Monitoring

observation holes)
Continuous monitoring for
contamination expansion to L
the sea side (Existing I V_Investigation
observation holes) o

Monitoring
Continuous monitoring for | Borlng @
contamination expansion to .
the sea side Boring @
(New observation holes) _
Boring|®
Boring|@®
1
Boring ®
Boring 6}-®
Y Q) [Start Start
@R @ Staft
! ®-® Start (in prder)
Monitoring E
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Reference

Monitoring Results of the Underground Reservoirs

April 17, 2013
Tokyo Electric Power Company
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s Drain hole
—— | eakage detection hole

Monitoring Results of the Underground Reservoir No.1

Note 1: The water level has declined since some of the water was returned to the
underground reservoir No.2 due to the siphon effect after stopping the transfer pump used
for water transfer from the underground reservoir No.2 to No.1. On April 9, water transfer

was restarted. .
Underground reservoir No.1

North+——

Reservoir No.1

Southwest

100000 Remain on the same level 700

. ¢ ¢ L 4 ¢ ® ¢ O 1 a0
10000 - _ _
Collection of the contaminated water | 80
in the detection hole started Chioride)
— <& oride
‘= 1000 - ** 4 L 4 4 ¢ o \ 4 170 Northeast drain hole
o —~
3 Note 1 2 | Ci(Chloride)
o 1 60 B’ Southwest drain hole
@ 100 © & | o (Chloride)
c_tl | 50 % Northeast detection hole
g o [] o o © % ¢ & ‘G | W (Chloride)
g 10 = g H B m Ou ;. 140 & Southwest detection hole
) O 8
S c | <(B)
S O 1 30 @ Northeast drain hole
< 1 r S
&) o a | O(8) _
1 20 Southwest drain hole
[ |
01 - oo u } g = *(8) .
Transfer from < o I‘ o [ [ 110 Northeast detection hole
No.2 started [ O O m(3)
Southwest detection hole
0.01 N 0 . o
4/5 4/6 AT 418 419 4/10 411 412 413 414 415 4/16 417 4/18 ercentage of storage

- Water sampling date (percentage of storage: observation date)

g HRERND 1



Monitoring Results of the Underground Reservoir No.2

Northeast

s Drain hole
—— | eakage detection hole

Underground reservoir No.2

100000
Trend of slight decline |
10000 r ‘ ‘
?g 1000 - Collection of the contamina’v& water
S * in the detection hole started |
= \ 4
g o |
«Q 100 ’
e o o < <>‘ .
E o
g o T o S
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E HRERND

Water sampling date (percentage of storage: observation date)

Percentage of storage (%)

< (Chloride)
Northeast drain hole

[1(Chloride)
Southwest drain hole

@ (Chloride)
Northeast detection hole

M (Chloride)
Southwest detection hole

O (B)

Northeast drain hole

O(8)

Southwest drain hole

*(8)

Northeast detection hole

H(B)

Southwest detection hole

—Percentage of storage




Northeast | === Drain hole
. . . —— | eakage detection hole
Monitoring Results of the Underground Reservoir No.3 |
— I; .:}IEE "1 ¥ !-u-
R
s North<t+——
Underground reservoir No.3 Southwest Reservoir No.3
100000 100
190 & (Chloride)
10000 - Northeast drain hole
-1 80 ;
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— pim B " = " m Trend of decline Southwest drain hole
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o pm® ® = - E B H X Northeast detection hole
m II II II
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= . . | o
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2
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4/5 4/6 4/7 4/8 4/9 4/10 4/11 4/12 4/13 4/14 4/15 4/16 4/17 4/18

Water sampling date (percentage of storage: observation date)
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Northeast | === Drain hole
—— | eakage detection hole

Monitoring Results of the Underground Reservoir No.4

Northt+——
Underground reservoir No.4 Southwest Reservoir No.4
100000 100
1 90
10000 [
1 80 & (Chloride)
- Northeast drain hole
g 1000 - 1 710 _[ OO0 (Chloride)
g NS Southwest drain hole
g 1 60 |  (Chloride)
% 100 © Northeast detection hole
= ]
,‘i - 50 @ | m (Chloride)
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o —
g 10 o &g 2 e @ 8 oo 1 40 8| o8
3 € Northeast drain hole
= o)
) O
o | 430 = O(B)
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0.1 - ¢ < ¥ n
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0.01 0 — Percentage of storage
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Water sampling date (percentage of storage: observation date)
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Monitoring Results of the Underground Reservoir No.6

Underground reservoir No.6

Northeast s Drain hole

—— | eakage detection hole

North<l—|—

Southwest Reservoir No.6
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Measures to Prevent the Expansion of Contaminated Water Leakage
rom the Underground Reservoirs

ollection of the contaminated water in the leakage detection holes

Underground reservoir No.1: Started on April 10 and conducted 14 times during the period
until April 16

Underground reservoir No.2: Started on April 11 and conducted 9 times during the period
until April 16

Underground reservoir No.3: Started on April 13 and conducted 10 times during the period
until April 16

Transfer

- Gravels
Impermeable sheet, spacer Protective so

Plastic reservoir
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Locations Where Contaminated Water was Collected

: Locations where contaminated water was collected
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Progress of Measures Implemented by the Electrical
Equipment Countermeasure Team of the “Emergency
Response Headquarters for Reliability Improvement at

Fukushima Daiichi Nuclear Power Station”

April 17, 2013
Tokyo Electric Power Company




Organization of the “Emergency Response Headquarters for
Reliability Improvement at Fukushima Daiichi Nuclear Power Station”

Emergency Response Headquarters for Reliability Improvement

at Fukushima Daiichi Nuclear Power Station

Chief: President Naomi Hirose
Deputy chiefs: Executive Vice President Hiroshi Yamaguchi, Executive Vice President Zengo Aizawa,
Executive Vice President Yoshiyuki Ishizaki
Members: Relevant management executives, general managers and chiefs of nuclear power stations

(Secretariat: Management Restructuring Division, Corporate Planning Department, Nuclear Power & Plant Siting Division)

Contaminated Water
Countermeasure Team

Mechanical Equipment
Countermeasure Team

Safety Measure Team

Electrical Equipment
Countermeasure Team

Executive Vice President Hiroshi Yamaguchi
Fukushima Daiichi Nuclear Power Station
Nuclear Power & Plant Siting Division
Transmission Dept.

Distribution Dept.

Sales Dept.

Electronic Telecommunications Dept.

Construction Equipment
Countermeasure Team

Information/Communication

Team (Provisional)

E RN



1. Purpose

In response to the troubles continuing to occur at Units 1-4 of Fukushima Daiichi
Nuclear Power Station, a countermeasure team comprised of engineering
departments specialized in the power facilities of critical facilities/equipment has been
established to perform intensive inspections and implement reliability improvement
measures for the power facilities.

[Reference] Recent major troubles related to power facilities
- Failure of Units 1-4 power facility system (March 18, 2013)
- Suspension of Unit 3 spent fuel pool alternative cooling system (April 5, 2013)

The causes of the troubles and the countermeasures are being reported to
the “Committee for monitoring and evaluating the specified nuclear facilities
" (provisional translation) of the Nuclear Regulation Authority.

- The multiplication of the high voltage power supply circuits is almost
complete. As for the low voltage power supply circuits and the load systems,
a procedure manual to follow in the case of trouble has been prepared.

-y
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2. Target Facilities/Equipment

W Points considered when selecting the critical facilities/equipment

1. Risk of additional release of radioactive materials to the outside

2. Risk of loss of the fuel cooling system functions

3. Risk of causing anxiety for the local people and broader society (other than 1 and
2 above) (Fire, power failure of critical facilities/equipment, etc.)

Based on the three points above, the following facilities/equipment have been
designated as “critical facilities/equipment” by the Electrical Countermeasure Team.

W Target critical facilities/equipment (7)
Countermeasures will be considered and implemented in steps 1 and 2.

[Step 2]

[Step 1] - PCV gas control system

- Spent fuel pool alternative cooling - Nitrogen injection system

system - Power supply facilities within the

- Common pool cooling system power station

- Reactor water injection system - Emergency power supply facilities in
the Main Anti-earthquake Building

-y
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3. Implementation Policies

W Points to be considered upon measure implementation

1. Is there a “weakness in terms of facility formation”?

2. Is there a “weakness in terms of facility installation environment™?

3. Is there a “weakness in terms of facility maintenance/management”?

@ Implementation policies

1. Facility formation

The power supply circuits of the critical facilities/equipment will be multiplied and
diversified.

2. Facility installation environment

The facility installation environment at the site will be improved with measures
against small animals, fire, etc. thoroughly implemented.
3. Facility maintenance/management

Measures to improve the reliability of remote monitoring system, etc. will be
implemented from the perspective of facility maintenance/management.

E RN



4. Problems with the Current Power Facilities and Countermeasures

/Problems with the current power facilities of the critical facilitieslequipment\
[Current status]

The multiplication of the high voltage power supply circuits is almost

complete. As for the low voltage power supply circuits and the load systems,

a procedure manual to follow in the case of trouble has been prepared.

[Problems]

Improvements such as power supply separation and optimization of the setting
value of the protective relay need to be implemented from the perspective of
electrical engineering. The current power facilities have risks such as facility
Quspension, entry of small animals and electric fire. /

.t

Preliminary site investigation and inspection have been performed by
the Electrical Equipment Countermeasure Team (April 12, 2013).

E RN



5. Results of Site Investigation and Inspection (April 12, 2013)

[Points considered]

1. Is there a “weakness in terms of facility formation”?

2. Is there a “weakness in terms of facility installation environment”?

3. Is there a “weakness in terms of facility maintenance/management”?

'Weaknesses found at the site investigation and inspection] v+ Weakness found
Weakness found Unit 2 sps:;:zglSp;/(;c:ler:?:ternative Unit 3 spsg(t)lmglSp;osc:(ler:?:ternative
Category ltem P%nt P%nt P%nt P%nt P%nt P%nt P%nt P%nt P%nt P%nt

Environment (S1rr)] ;\I/:eaansi:JT:'zlsS to prevent the entry of v v
Maintenance | (2) Cable protection measure v v v v
Maintenance | (3) Electric shock prevention measure v v v v v
Facility (4) Securing electric circuit v v
Facility (5) Cable guiding v v
Facility (6) Pipe/cable route separation v v
Environment | (7) Handling redundant cable v
Maintenance | (8) Fixture of distribution board v v
Maintenance | (9) Connection with the ground net v v

Investigation/inspection points: D Inside of the electric goods container, 2 Inside of the primary system facility container,
®@ Inside of the secondary system facility container, @ Next to the electric goods container, & Ground

E RN 6



6. Improvements Made After the Site Investigation/Inspection (Examples)

Inside of the electric goods
container for Unit 2 spent fuel
pool alternative cooling system

Risk of small
animals entering

s ‘I__‘._ e I [ o
B
..

= [

Improvement made Improvement made
for Area A ~ for Area B

Site investigation and inspection will be performed as necessary
- to find weaknesses and implement necessary measures.
¢) mm=mh
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7. Schedule

Schedule for implementing measures for power facilities of the critical
facilities/equipment

Recurrence
prevention measures

Apr. 2013

May 2013

Jun. 2013

Jul. 2013

Aug. 2013

Sep. 2013

Facility
countermeasures

Confirmation of facility
documents

Site investigation and
inspection

Find weaknesses,
consider and implement
countermeasures

(5}
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Reference (1)
“Facility Countermeasures”
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[Simulation] Power Facility Structure of the Critical Facilities/Equipment

M Measures implemented for the power facilities of the critical facilities/equipment

- Multiplication of the high voltage power supply circuits
- Multiplication of the low voltage power supply circuits
- Multiplication and diversification of the load systems

- “Multiplication of remote monitoring functions” and
“‘power supply duplication or installation of
uninterruptible power supply” for the remote

monitoring system

Power supply structure of the critical

facilities/equipment

External power supply

(Simulation)

Switchyard

- Development of procedure manuals l!]
- Preparation of spare goods

High voltage power supply
circuits (external power supply,
high voltage power panels)

Multiplication of $
the high voltage

6.9kV High voltage I'Jll liJ
power panels

power supply Ii]
circuits

Multiplication of
the low voltage

480V, 210V, 100V
low voltage power panel

[ [

Uninterruptible
power supply P

system pump (A)

power supply
circuits

Low voltage power supply
circuits (transformer panel
and distribution board)

Multiplication and
diversification of

the load systems @

Load system
Remote monitoring Load system ® y

Portable pump pump (B)

“Multiplication of remote monitoring

functions” and “power supply duplication or
installation of uninterruptible power supply”

E RN

Load systems

Remote
monitoring

v
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Current Statuses of Power Facilities of the Critical Facilities/Equipment

Multiplication Multiplication of L “Multiplication of remote .
: Multiplication and monitoring functions” and Development Preparation
e . of the high the low voltage : e “ o
FaC|I|ty/eqU|pment diversification of the power supply duplication or | of procedure of spare
voltage power power supply load systems installation of uninterruptible manuals goods
supply circuits circuits power supply
Spent fue! pool alternative Completed Partly 1 Partly completed*? Partly completed*3 Completed Completed*
cooling system completed
. Partly Partly 3 Partly
Common pool cooling system completed*s completed*s Completed Partly completed Completed completed*e
Reactorsv)\/lztzrl;:njectlon Completed Completed Completed Completed Completed Completed
PCV gas control system Completed Completed Completed Completed Completed Completed
Nitrogen injection system Completed Completed Completed Partly completed*? Completed Completed
Power supply fagh’ues within Completed Partly . N/A Completed Completed Completed
the site completed*”
Emergency power supply Partl
facilities in the Main Anti- Completed Completed N/A N/A Completed y

earthquake Building

completed*s

*1 The switchboard installation for Unit 4 primary system is planned to be completed at the end of May 2013 (Power board installation is under consideration).
*2 Excluding the control circuit. ** Completion planned at the end of May 2013.
*4 Part of long lead goods (motor, etc.) are currently being ordered.
**The cooling primary system has been duplicated. The duplication of the secondary system (temporary installation) is planned to be completed at the end of

April 2013. The permanent facility installation is planned to be completed at the end of July 2013.

*6 Spare goods are under consideration. *” The distribution board is under consideration.

see
e,

TR

The multiplication of the high voltage power supply circuits is almost complete. As for the low voltage power
supply circuits and the load systems, a procedure manual to follow in the case of trouble has been prepared.

RN
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Power Supply Duplication for the Common Pool Cooling System
(Temporary Installation)

66kV switchgear 66kV switchgear
Before in the south side in the south side After
Common Common Completion planned | . Common
transformer B transformer A H
at the end Of Aprll transg)rmer transformer A
Common Common 2013 Common Common
M/C 2B M/C 2A M/C 2B M/C 2A
Common pOOl Backup M/C at Backup M/C at
ackup a ackup a
pOWEI_' _sypply the substation the substation
facilities e i
Common D/G Common D/G II] Common D/G Common D/G
M/C (B) M/C (A) M/C (B) M/C (A)
Common Common Common Common
Common D/G (B) D/G (A) Common D/G (B) D/IG (A)
D/G P/C Common D/G D/G P/C Common D/G Common
(B) P/C (A) Common pool (B) P/C (A) pool
temporary temporary
P/C P/C
P —
Common pool [=3 Common pool Common pool
MCC B-2 ;I MCC A-2 MCC A-2
= 0 - |
o g 98 g g
) 3 3 3 3
x 3 3 kel - 3 3 k=]
E 8e s ol o S S ol | o ol | of | o So §§ E 89 i S S ol | o ol | o | o So §§
Ee) — Q90 = 5 [oRe) <) @) [sRe} 2
1S |- S T (- E R EE 308 191918l Lgllgl |E]lez
22| & 23llesh = = fd| fed| les| Bdl (8| |52 || =312 | Heafle = o le3lfed| e (el 2| |22 || %z
221|323 % a2l ey 22| 23] 23] 5| 52| |23 || 88 251188 | HEa[[ec|] sesrrerasaees 22| 32| 183 52| G| |3z || &2
§§ 5% frreremreenennnn l5Silzsl 8 8 |38| 28] 28] (28] [58 i Eg 23 || g2 ~Bl1=8 ;Corlrmgré : 9 8 3| 58| 38| [28| [3B| | &8 5%
° . i b2 o2 o Saol 12al [2a] [2a] [2a <8 c = Sallc o = pPOO H Sol 2ol 2al 2ol [2e -8 <
28 || 32 [ fowersunied tHeSiietly > [38| (38| o8| (o8| 78| |22 || 23 AN B = = I R
33 %%: pool MCC B-2 & v§ 5§ ::g B§ :§ !:27; :g Sa || 38 35 59 G| NE] T, T - :§ u§ :§ s§ :§ %a ([ =23
3 <23 !---------::---EE g g g g g g g = = 3 Q% § § g g g g g > =
3 i 1 _"’ _"’ _" _" _" e = = = i i i i - P CLEEEEEEEEEEET
E---B---k-------------E :':::_«:"_-,:'.-..-..-..-..-..-..- E Regular E :...-..é-alcnk:;--l--l._ ) E Regu|ar E
= Backup common E E Common pool H :-------------------"-:Ecommonpool:: P . y gressssssssssssssssssns, s COMMoON pool
. pool cooling HE- h . : Common pool cooling * *cooling system? : common pool ::n-.m.rr..............._......: * Common pool cooling = =cooling systems
: system (Primary i i cooling systemB - H system A system i (Primary : cooling system ;i Common pool cooling : I systemAsystem ii  (Primary =
. system) sl system (Secondary : I (Secondary system) :: system) o E (Primary system B system : ! (Secondary system) i+ system) :
Pammemssnssnnnnanaaed L system) o : system)_(Secondarysystem) STETYTTTET TP EEEP T PPERY - FYPETERR YT
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Power Supply Duplication for the Common Pool Cooling System

(Permanent

Installation)

Common
transformer A

Common
transformer B

66kV switchgear
i_n the south side

Power supply car

Power supply car

S00kVA 750kVA
Common Common c c
M/C 2B d] M/C 2A MIC 1A E,] MIC 18
A Backup M/C at Common Common
Backup M/C ~ Regular M the substation M/C 3A M/C 3B
in the M/C in the
Process Process |_J:| U
Building Building Units 3-4
temporary
[1 wic @A)
Evaporative concentration .
treatment facility M/C Common Commen Completion planned at
M/C 4B
Common DIG Common D/G the end of July 2013
M/C (B) Recovery of the common pool power supply facilities I:|] M/C (A)
..Initially planned to be, S |-J|]
Common -completed at the end:
CDo/rgr?g? D/G P/IC . of September 2013 ! O Common D/G Common pool
(B) *Common pool Common pook I Common P/C (A) temporary P/C
I ...:....'Y'/.:C..(?) MG degenes | D/G (A) I.J|]

Common pool cooling
system B system

I = Common pool cooling
. system B system
. (Primary and

I secondary systems)

" . H
= Common pool cooling =

system A system
(Primary and

Common pool
cooling system A/B
system (Secondary

Common pool regular
cooling system A
system (Primary

! d t H
(Brimary system) ;| secondary Sstems) ) T o o
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Implementation ahead of
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schedule being considered
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Power Supply Duplication for Units 3-4 Spent Fuel Pool Alternative Cooling Systems
(Switchboards Newly Installed, Power Supply for A/B Systems Separated)

Common Common Common Common
M/C 2B M/C 2A M/C 1A M/C 1B
Backup MIC  Reguiar Completion planned at
in the in the
Process Process the end of May 2013
Building Building
7 5 o
Common Common
M/C 4B M/C 4A
LJI] B <€— ?‘ — [3B I'f
1
7T\ 1
| 7\
/N
Commm High'voltage multiple ~ = «

circuit boards

I
HAThie I I Low voltage | |Low voltage
I switchboard | | switchboard
1
|
\

V. Unit 1 covering
_—)——— - - -— A/C system
Switchboard
newly installed
I Unit 2 SFP alternative Unit 1 SFP alternative
e L . cooling system cooling system
4 SFP atormative Unit 4 SFP altermative Unit 3 SFP alternative ! Load system switching (Primary and secondary (Primary and secondary
] . cooling system systems) systems)
cooling system ety SR (Primary and secondary | Unit 1 ina B
(Primary system) (Secondary system) systems) ni S;sot\éemrlng
L
¢) ®==mh

14



Countermeasures Against Small Animals

Cable penetration area has been closed
and mousetraps have been installed.

-

Permanent M/C has been installed inside the
building after being sealed to prevent easy
access to the current-carrying area.

= | Building where M/C\is installed

g

b

"

Planned completion
High voltage power panels: End of April 2013
Low voltage power panels: End of May 2013
Distribution boards of the load systems: End of August 2013

After investigating the openings of the permanent M/C, additional countermeasures for small animals will be discussed.

O m=mn
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Statuses of Remote Monitoring Systems for the Critical
Facilities/Equipment and the Reliability Improvement Measures

(5}

TR

Facility/equipment (Monitoring parameters)

Current status

Multiplicity and diversity of

Countermeasures for power

Necessity of reliability improvement

o - . . measures”*
remote monitoring functions supply facility failure
Spent fuel pool alternative cooling system (SFP Yes (Except for Unit 1) No Necessary
primary system flow rate)
Spent fuel pool alternative cooling system (SFP
secondary system status display) No No Necessary
Common pool cooling system (FPC/FPCW No No Necessary

status indicator lamp)

Reactor water injection system (Injection water
flow rate)

Yes (Camera duplication)

Power supply for the duplicated
camera has been separated

Already implemented

Reactor water injection system (RPV/PCV
temperatures)

Yes (Digital recorder duplication)

Battery has been installed in
one of the digital recorders

Already implemented

PCV gas control system

Yes (PC, camera)

Power supply for the monitoring
PC has been separated.

Already implemented

Nitrogen injection system (Operation status of

the nitrogen separator) Yes (Digital recorder duplication) No Necessary
Nitrogen injection system (RPV/PCV N2 I

injection flow rate) Yes (Camera duplication) No Necessary
Nitrogen injection system (Unit 1 PCV N2 Yes (Camera duplication) No Necessary
pressure)

Power supply facilities within the power station Yes (Remote monitoring system Yes Already implemented

site (M/C voltage)

duplication)

Emergency power supply facilities in the Main
Anti-earthquake Building

(Can be confirmed in the Main Anti-
earthquake Building)

(Can be confirmed in the Main
Anti-earthquake Building)

(Can be confirmed in the Main Anti-
earthquake Building)

**Multiplication of remote monitoring functions” and “power supply duplication or installation of uninterruptible power

supply” are to be implemented for enhanced reliability of the remote monitoring system

Planned to be completed at the end of May 2013

RN

16



E RN

Reference (2)
“Results of Site Investigation and Inspection”
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[Overview] Site Conditions of Unit 2 Spent Fuel Pool Alternative Cooling

System

L1

the following weaknesses have been found.

As a result of site investigation and inspection of Unit 2 spent fuel pool alternative cooling system,

m C

qL"u’

T

1 Faleed 1

4451 }:r e

i_: Weakness (9) Connection with the ground net .
M S 1 B L SRR e asamiom
A | T 3L i\ i e

J """E—-l |__List [ |

“| Weakness (2) Cable protectlon measure Lﬁ"‘

PPT TR TIE TN

1 ———— - rwa =

Weakness (3) Electrlc shock prevention measure

__'fl

. w— [
i1 11 | f y
H [l

 ——

e m‘[ N il
= H 3&1*.:'}-1&9"1
' N HAF

Point @ [Inside of the

| o i W ) T

Weakness (4) Securlng electrlc circuit

Weakness (5) Cable gwdlng F—‘P

[ 1

|
|
|

HY

electric goods container]

Pl I | 1 ¥ UK TETY

Weakness (1) Measures to prevent

the entry of small animals

I i T__Ni—=Ak W 11

TR,

Weakness (2) Cable protection measure

Weakness (3) Electric shock prevention m

easure

O I

¢|l'u:-'|:u|:u|!- €

-

| Weakness (3) Electric shock prevention measure

N | | 'l e E..‘#_J

Point @ [Next to the electric goods container]

Weakness (8) Fixture of distribution board

E RN
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Site Conditions of Unit 2 Spent Fuel Pool Alternative Cooling System
Weakness (1)

(1) Measures to prevent the entry of small
animals

Inside of the electric goods container

o R h -
L1

| [ | ' Sealing is insufficient with the opening in the
: lower part of the panel.

[Potential risk]

Short circuit/ground fault due to small animals

I entering the area.

E RN




Site Conditions of Unit 2 Spent Fuel Pool Alternative Cooling System
Weakness (2)

(2) Cable protection measure

Inside of the electric goods container

Protection against external force such as protection
tube is not installed on the cable.

[Potential risk]
- The cable may get damaged due to external force.

- As for the cable installed outside, there is a
possibility of deterioration due to ultraviolet rays.

On the primary system trailer

?; MWW




Site Conditions of Unit 2 Spent Fuel Pool Alternative Cooling System

Weakness (3)

Inside of the electric goods container
wen ' B il Ul U - ) el et

-

vt . -
- Y | -

(3) Electric shock prevention measure

Though people do not enter the container
often, exposed ground line is installed.

[Potential risk]

- Possibility of electric shock when touching
the cable while a ground fault is occurring.

Inside of the prmary system
facility container

?; MWW
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Site Conditions of Unit 2 Spent Fuel Pool Alternative Cooling System

Weakness (4)-(6)

W

Access route

I A

4%

E RN

,?' "i:"\h

Aﬁw-%%?ﬁw Ak by

(4) Securing electric circuit

Cable and pipes are installed in the personnel
access route

[Potential risk]

- As safe access route is not secured, there is
a possibility of people falling.

- The cable may get damaged by being
stepped on.

(6) Pipe/cable route separation

The pipe and cable routes are not segregated
from each other.

[Potential risk]

The cable may be affected by pipe damage.

(5) Cable quiding

The power and control cable routes are not
segregated from each other.

[Potential risk]

The control circuit may be affected by
electromagnetic induction.
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Site Conditions of Unit 2 Spent Fuel Pool Alternative Cooling System
Weakness (8)

(8) Fixture of distribution board

As the distribution board is not fixed, sand bags are installed around it to prevent falling.

[Potential risk]

The distribution board may fall down due to earthquake, typhoon, etc.

Next to the electric goods conainer
'I."- | I_'. ]
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Site Conditions of Unit 2 Spent Fuel Pool Alternative Cooling System
Weakness (9)

(9) Connection with the ground net

Since grounding was done by grounding electrode, there is no connection with the ground
net in the power station site.

[Potential risk]

The signal line may be affected.

S B P jir. ol | s
4 Next to the electric goods

& .

?; MWW
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[Overview] Site Conditions of Unit 3 Spent Fuel Pool Alternative Cooling
System

As a result of site investigation and inspection of Unit 3 spent fuel pool alternative cooling system,
the following weaknesses have been found.

I e _& i ] [rervern [T ;
Point ® [Ground] "_] @ i | Point @ [Next to the electric goods container] :%u
B TS el 3 | o) ¢ \ J 'ET T See i TR Y : TS e
; ; er— W
o| | Weakness (9) Corlzecltlon with the g’rOl;lncrj“.?e.t‘" | _J|Im‘=’¢’ Weakness (4) Securlng electric circuit c@ O © w“ﬁ "
o “‘H. = .__ ________l-_;l_‘:-l_-:-:;ﬂ:ﬁgg%f-:::ff:_;- -_I;-.-j'. -_: AT - Tl —a i e e L = ‘ 4
@ Tl = f”‘ } @,ﬁu e/ " = kT Q Weakness (?) EJabIe guiding R e
Point @ [Inside of the primary system facility container] Weakness (6) Pipe/cable route separation 2
72 D WP s BN 0 e o i S -
Weakness (2) Cable protection measure |\ s *"‘_1 s ! Weakness (8) Fixture of dlstrlbutlon board T
TR ] T 512 NG ' o, i
Weakness (3) Electric shock prevention measure LT
| = el ]

Pomt @ [Inside of the secondary system facility contalner]

osoum 1 omang e e ] ||| |

Point @ [Inside of the
electric goods container]

s Weakness (1) Measures to prevent

Y

Weakness (7) Handling redundant cable :,

| IS

the entry of small animals | T Tm———
¥ ™ ol T L o ) F i 3T
) ' e
Weakness (2) Cable protection measure — GESH
| R eaom

Weakness (3) Electric shock prevention measure
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Site Conditions of Unit 3 Spent Fuel Pool Alternative Cooling System
Weakness (1)

(1) Measures to prevent the entry of small animals

Sealing is insufficient with the opening in the lower
part of the panel.

[Potential risk]

Inside of the electric goods container

Short circuit/ground fault due to small animals
entering the area.

-
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Site Conditions of Unit 3 Spent Fuel Pool Alternative Cooling System
Weakness (2)

[ (2) Cable protection measure
InS|de of the electric goods container . _

Protection against external force such as

H ‘. protection tube is not installed on the cable.
y

[Potential risk]

- The cable may get damaged due to external
force.

- As for the cable installed outside, there is a
possibility of deterioration due to ultraviolet rays.




Site Conditions of Unit 3 Spent Fuel Pool Alternative Cooling System
Weakness (3)

Inside of the electric goodscontalner (3) Electric shock prevention measure

Though people do not enter the container
often, exposed ground line is installed.

_s..--""

[Potential risk]

- Possibility of electric shock when touching
the cable while a ground fault is occurring.

Inside of the primary system
facility container

E RN
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Site Conditions of Unit 3 Spent Fuel Pool Alternative Cooling System

Weakness (4)-(6)

L | ¥ N o

On the side of the electric goods contalner I]

==l

(4) Securing electric circuit

Cable and pipes are installed in the
personnel access route

[Potential risk]

- As safe access route is not secured,
there is a possibility of people falling.

- The cable may get damaged by being
stepped on.

(5) Cable quiding

(6) Pipe/cable route separation

The pipe and cable routes are not segregated
from each other.

[Potential risk]

The cable may be affected by pipe damage.

The power and control cable routes are
not segregated from each other.

[Potential risk]

The control circuit may be affected by
electromagnetic induction.

E RN
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Site Conditions of Unit 3 Spent Fuel Pool Alternative Cooling System
Weakness (7)

(7) Handling redundant cable

The Proper way to handle cable redundancy must be considered.

[Potential risk]

The cable may be burnt due to heat generation.

Inside of the secondary system facility container
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Site Conditions of Unit 3 Spent Fuel Pool Alternative Cooling System
Weakness (8)

(8) Fixture of distribution board
As the distribution board is not fixed, sand bags are installed around it to prevent falling.
[Potential risk]

The distribution board may fall down due to earthquake, typhoon, etc.

el W | \
On the side of the electric goods container A
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Site Conditions of Unit 3 Spent Fuel Pool Alternative Cooling System

Weakness (9)

?; MWW

(9) Connection with the ground net

Since grounding was done by grounding electrode, there is no connection with the ground
net in the power station site.

[Potential risk]

The signal line may be affected.

Next to the electric goods container § H‘E\
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Reference (3)
“Implementation Method, Contents of Measures
and Detailed Schedule”

E RN
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Implementation Method and Contents of Measures

® Implementation method

- As for the power facilities of the critical facilities/equipment, weaknesses in terms of (1)
facility formation, (2) facility installation environment and (3) facility maintenance/management
will be clarified through checking the facility documents and performing site investigation and
inspection.

- As for weaknesses of urgency, necessary measures will be promptly implemented while
implementing measures to prevent potential risks in a well-planned manner.

- In addition to facility countermeasures, operational measures such as reviewing the
procedural manuals to achieve early recovery in the case of trouble, etc. will be implemented.

M Contents of measures to be implemented
1. Confirmation of facility documents
Scope of multiplication, installation conditions of uninterruptible power supply, emergency D/G
and earth leakage circuit breakers, reconfirmation of the setting value of the protective relay,
review of procedural manuals, preparation of spare goods, monitoring status, etc.
2. Site investigation and inspection
Perform inspection in terms of “installation environment”, “construction condition” and
“management condition” using a check sheet.
3. Clarification of weaknesses and consideration/implementation of countermeasures

sy BEREN
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Detailed Schedule (1/5)

[Step 1] Spent fuel pool alternative cooling system

Recurrence
prevention measures

Apr. 2013

May 2013

Jun. 2013

Jul. 2013

Aug. 2013

Sep. 2013

Power supply duplication for
Units 3-4 spent fuel pool
alternative cooling system
(changed to the switchboard

type)

Switchboarg

| installation

Power supply separation for
Units 3-4 spent fuel pool
alternative cooling system A/B
systems

Performed al

h
switchboard installation

g with the

Reliability improvement for the
remote monitoring system

“Multiplication of
duplication or in

remote monitorin
stallation of uninte

g functions” and
rruptible power s

power supply
ipply”

Confirmation of facility
documents

Site investigation and
inspection

Find weaknesses, consider
and implement
countermeasures

es
) m=mh
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Detailed Schedule (2/5)

[Step 2] Common pool cooling system

NECUETEE Apr. 2013 | May 2013 | Jun. 2013 | Jul. 2013 | Aug. 2013 | Sep. 2013
preventlon measures
Temporary ingtallation
Power supply duplication for _
the common pool cooling Permanent finstallation

system

Reliability improvement for the
remote monitoring system

“Multiplication of|
duplication or ing

remote monitorin
tallation of uninte

g functions” and “
rruptible power su

power supply
pply”

Confirmation of facility
documents

Site investigation and
inspection

Find weaknesses, consider

I
—
e ———

(5}

and implement Countermeasure implementation
countermeasures
BERND

36




Detailed Schedule (3/5)

es
) m=mh

rp=r

[Step 1] Reactor water injection system

Recurrence

prevention measures

Apr. 2013 | May 2013

Jun. 2013

Jul. 2013

Aug. 2013

Sep. 2013

Confirmation of facility

documents

Site investigation and

inspection

Find weaknesses, consider

and implement
countermeasures
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Detailed Schedule (4/5)

[Step 2] Nitrogen injection system

Recurrence
prevention measures

Apr. 2013 | May 2013

Jun. 2013

Jul. 2013

Aug. 2013

Sep. 2013

Reliability improvement for the
remote monitoring system

“Multiplication of
duplication or ins

remote monitorin

g functions” and

tallation of uninterruptible power su

power supply
pply”

Confirmation of facility
documents

Site investigation and
inspection

Find weaknesses, consider
and implement
countermeasures

(5}

RN
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Detailed Schedule (5/5)

[Step 2] PCV gas control system, power supply facilities

within the site, emergency power supply facilities in the Main
Anti-earthquake Building

Recurrence
prevention measures

Apr. 2013 | May 2013

Jun. 2013

Jul. 2013

Aug. 2013

Sep. 2013

Confirmation of facility
documents

Site investigation and
inspection

Find weaknesses, consider
and implement
countermeasures
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