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Unit 1 D/W Pressure

3/11

（Red）D/W Pressure

Pressure
（kPa gage）

Rise by approximately 2kPa

0 2 4 6 8 9.817 9

Compiled from the “Recorder Chart” (May 2011) by TEPCO

Attachment II-1-1-5
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Radiation Dose Rates at Monitoring Posts（MP）

<MP-5～MP-8>

Attachment II-1-1-9

Explanatory note

Explanatory note

Earthquake

TsunamiRecorder stopped

10 102 103 104

<MP-1～MP-4>

10 102 103 104

Recorder stopped

Earthquake

Tsunami

Fluctuating around 40 nGy/h

Compiled from the “Recorder chart” (May 2011) by TEPCO

3/11
Radiation dose
rate（nGy/h）

3/11
Radiation dose
rate （nGy/h）

(dose rate)

(dose rate)

(dose rate)

(dose rate)

(dose rate)

(dose rate)

(dose rate)

(dose rate)
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Radiation Dose Rates at 
Unit 1-3 Containment Atmosphere Monitoring System (CAMS) 

3/11

10-2 10-1 1 10 102 103 104 105

（Red） Containment Atmosphere Monitoring System A （D/W）
（Green） Containment Atmosphere Monitoring System C （S/C）

3/11

（Red） Containment Atmosphere Monitoring System B （D/W）
（Green） Containment Atmosphere Monitoring System D （S/C）

10-2 10-1 1 10 102 103 104 105

Tsunami

Recorder stopped

（Red） Containment Atmosphere Monitoring System A （D/W）
（Green） Containment Atmosphere Monitoring System C （S/C）

（Red） Containment Atmosphere Monitoring System B （D/W）
（Green） Containment Atmosphere Monitoring System D （S/C）

3/11

10-2 10-1 1 10 102 103 104 105

（Red） Containment Atmosphere Monitoring System A （D/W）
（Green） Containment Atmosphere Monitoring System C （S/C）

10-2 10-1 1 10 102 103 104 105

3/11

（Red） Containment Atmosphere Monitoring System B （D/W）
（Green） Containment Atmosphere Monitoring System D （S/C）

10-2 10-1 1 10 102 103 104 105

3/11

＜Unit 1＞

＜Unit 2＞

＜Unit 3＞

Compiled from the “Recorder Chart” (May 2011) by TEPCO

No significant increase observed in the radiation dose rate.

Recorder stopped

Recorder stopped

10-2 10-1 1 10 102 103 104 105

3/11

Earthquake

Tsunami

Earthquake

Tsunami

Earthquake

Tsunami

Recorder stopped

Earthquake

Tsunami

Earthquake

Tsunami

Recorder stopped
Recorder stopped

Radiation dose
rate （Sv/h）

Radiation dose
rate （Sv/h）

Radiation dose
rate （Sv/h）

Radiation dose
rate （Sv/h）

Radiation dose
rate （Sv/h）

Radiation dose
rate （Sv/h）

Earthquake
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Radiation Dose Rates at Unit 1-6 Main Exhaust Stack

Compiled from the “Recorder Chart” (May 2011) by TEPCO

3/11

Recorder stopped

10-1 1 10 102 103 104 105

（Green） Radiation monitor of 
main exhaust stack A
（Red） Radiation monitor of 
main exhaust stack B

106

（Green） Radiation monitor of 
main exhaust stack
(scintillation) A
（Red） Radiation monitor of 
main exhaust stack 
(scintillation) B

Tsunami

Earthquake

10-1 1 10 102 103 104

Radiation 
dose rate
（cps）105 106

3/11

Radiation 
dose rate
（cps）10-1 1 10 102 103 104 105 106

Tsunami

Earthquake

3/11

＜Unit 1 & 2＞

＜Unit 3 & 4＞

＜Unit 5 & 6＞

No significant increase observed in the radiation dose.

Radiation dose
rate （cps）

Tsunami

Earthquake

（Green） Radiation monitor of 
main exhaust stack
(scintillation) A
（Red） Radiation monitor of 
main exhaust stack 
(scintillation) B
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14:42:03

Unit 1 Main Steam Flow and APRM Output

At 14:47:51
“High main steam line flow” 
with B and D systems.

At 14:47:50
“High main steam line flow”
with A and C systems.

The behavior of the decline of the m
ain 

steam
 flow

 rate and the decline in the 
A

PR
M

 output correlate to each other.
3/11

Compiled from the “Transient Analysis Recording System” (May 2011) by TEPCO

（Based on the alarm typer at Unit 1)

1. Main steam flow rate_A

Reached 0t/h 
at 14:47:43

Began to decline 
at 14:47:31

3/11

3/11

3/11

3/11

3/11

3/11

3/11

3/11

Attachment II-1-1-11
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2. Main steam flow rate_B

3. Main steam flow rate_C

4. Main steam flow rate_D
APRM_CH.6

APRM_CH.5

APRM_CH.4

APRM_CH.3

APRM_CH.2 

APRM_CH.1
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Unit 1 D/W Pressure, D/W Temperature, 
S/C Pressure and S/C Water Temperature

Recorder stopped

3/11

0

D/W temperature

（Red） D/W pressure
（Green） Pressure difference in Suppression Chamber (S/C) 

2 4 6 8 9.81

0 50
Temperature （℃）

0 50
Temperature （℃）

100 150

0 50
Temperature （℃）

100 150

D/W pressure・S/C pressure （pressure difference with D/W pressure）

S/C water temperature （A）

S/C water temperature （B）

Compiled from the “Recorder Chart” (May 2011) by TEPCO

Pressure （kPa gage）

Earthquake

Tsunami

Earthquake

Tsunami

Earthquake

Tsunami

Earthquake

Tsunami

Recorder stopped

Recorder stopped

Recorder stopped

3/11

3/11

3/11

Explanatory notes

Explanatory notes

Attachment II-1-1-12

Explanatory notes

Name of MeasurementColor Dot Name of Measurement

Name of MeasurementName of Measurement

Color Dot Name of Measurement Color Dot Name of Measurement

Color Dot

Color DotColor Dot
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Shroud

Fuel

Down-comer

Reactor PLR pump （B）

IC（Ａ）

ba
ck

w
at

er

IC（Ｂ）

IC Th
er

m
oc

ou
pl

e

（PL
R

-B
in

le
t t
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en
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Th
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er
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om

in
g 
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un
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do

w
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er

Reactor PLR pump （A）

Unit 1 PLR Pump (A)(B) Inlet Temperature

Je
t p

um
p

AttachmentⅡ-1-1-13

Recorder 
stopped

（Red）PLR pump（A） inlet temperature

Smooth inverted-V-shape

Sharp V-shape

Temperature （℃）
15010050 200 250 300

3/11

Earthquake

Tsunami

At 15:03～
Reactor pressure control 
only at IC（A).

At 14:52
IC Automatically activated

（Green）PLR pump（B） inlet temperature

Compiled from the “Recorder Chart” (May 2011) by TEPCO

※In an actual condition, two lines on the recorder chart indicating the temperatures at the same time are 
programmed to be recorded with a slight gap from each other to avoid the pointers clashing against one 
another, whilst the time difference on the chart above has been adjusted by deleting the gap.

Pressure vessel

（The condition of the connection of the IC back piping and PLP piping is based on 
construction approval documents, photographs and other other materials.)

Je
t p

um
p

-326-



U
ni

t 1
 In

le
t P

re
ss

ur
e 

of
 th

e 
Is

ol
at

io
n 

C
on

de
ns

er
 (I

C
) T

an
k 

C
om

pi
le

d 
fr

om
 th

e 
“T

ra
ns

ie
nt

 A
na

ly
si

s R
ec

or
di

ng
 S

ys
te

m
” 

(M
ay

 2
01

1)
 b

y 
TE

PC
O

3/
11

14
:4

2:
03

14
:4

5:
33

14
:4

9:
03

14
:5

2:
33

14
:5

6:
03

14
:5

9:
32

15
:0

3:
02

15
:0

6:
32

15
:1

0:
02

15
:1

3:
32

15
:1

7:
02

14
:4

2:
03

14
:4

5:
33

14
:4

9:
03

14
:5

2:
33

14
:5

6:
03

14
:5

9:
32

15
:0

3:
02

15
:0

6:
32

15
:1

0:
02

15
:1

3:
32

15
:1

7:
02

3/
11

Attachment II-1-1-14

IC
_A

_i
nl

et
 p

re
ss

ur
e

IC
_B

_i
nl

et
 p

re
ss

ur
e

10 7.
5 5

2.
5

-2
.50 -5 10 7.

5 5

2.
5

-2
.50 -5

MPaMPa

6.
83

4 
M

Pa

6.
83

2 
M

Pa

-327-



U
ni

t 1
 W

at
er

 L
ev

el
 o

f t
he

 Is
ol

at
io

n 
C

on
de

ns
er

 (I
C

) T
an

k

C
om

pi
le

d 
fr

om
 th

e 
“T

ra
ns

ie
nt

 A
na

ly
si

s R
ec

or
di

ng
 S

ys
te

m
” 

(M
ay

 2
01

1)
 b

y 
TE

PC
O

3/
11

14
:4

2:
03

14
:4

5:
33

14
:4

9:
03

14
:5

2:
33

14
:5

6:
03

14
:5

9:
32

15
:0

3:
02

15
:0

6:
32

15
:1

0:
02

15
:1

3:
32

15
:1

7:
02

14
:4

2:
03

14
:4

5:
33

14
:4

9:
03

14
:5

2:
33

14
:5

6:
03

14
:5

9:
32

15
:0

3:
02

15
:0

6:
32

15
:1

0:
02

15
:1

3:
32

15
:1

7:
02

3/
11

Attachment II-1-1-15

IC
_A

_w
at

er
 le

ve
l

IC
_B

_w
at

er
 le

ve
l

% %

79
.8

1%

79
.8

9%

10
0 75 50 25 0

-2
5

-5
0

10
0 75 50 25 0

-2
5

-5
0

-328-



U
ni

t 1
 W

at
er

 T
em

pe
ra

tu
re

 o
f I

so
la

tio
n 

C
on

de
ns

er
 (I

C
) T

an
k

C
om

pi
le

d 
fr

om
 th

e 
“R

ec
or

de
r C

ha
rt”

 (M
ay

 2
01

1)
 b

y 
TE

PC
O

Ex
pl

an
at

or
y 

no
te

s

0
50

10
0

15
0

20
0

25
0

30
0Te

m
pe

ra
tu

re
（
℃
）

R
ec

or
de

r s
to

pp
ed

Ts
un

am
i

Ea
rth

qu
ak

e

Th
e 

te
m

pe
ra

tu
re

 o
f t

he
 w

at
er

 w
ith

in
 th

e 
IC

 ta
nk

 o
f b

ot
h 

ch
an

ne
ls

 A
 a

nd
 B

 is
 ri

si
ng

 d
ue

 to
 th

e 
he

at
 e

xc
ha

ng
e 

w
ith

 
st

ea
m

 fl
ow

in
g 

in
 th

e 
IC

 p
ip

e.

W
at

er
 te

m
pe

ra
tu

re
 o

f I
C
（
A
）
ta

nk

W
at

er
 te

m
pe

ra
tu

re
 

of
 IC

（
B
）
ta

nk

A
t 1

5:
03

～
R

ea
ct

or
 p

re
ss

ur
e 

co
nt

ro
l 

on
ly

 a
t I

C
 (A

) 

A
t 1

4:
52

IC
 A

ut
om

at
ic

al
ly

 a
ct

iv
at

ed

Attachment II-1-1-16

3/
11

N
am

e 
of

 M
ea

su
re

m
en

t
N

am
e 

of
 M

ea
su

re
m

en
t

C
ol

or
D

ot
C

ol
or

D
ot

-329-



U
ni

t 1
 H

PC
I T

ur
bi

ne
 In

le
t P

re
ss

ur
e

Wide range

A
lm

os
t t

he
 sa

m
e 

tra
ns

iti
on

C
om

pi
le

d 
fr

om
 th

e 
“T

ra
ns

ie
nt

 A
na

ly
si

s R
ec

or
di

ng
 S

ys
te

m
” 

(M
ay

 2
01

1)
 b

y 
TE

PC
O

14
:4

2:
03

3/
11

14
:4

5:
33

14
:4

9:
03

14
:5

2:
33

14
:5

6:
03

14
:5

9:
32

15
:0

3:
02

15
:0

6:
32

15
:1

0:
02

15
:1

3:
32

15
:1

7:
02

14
:4

5:
33

14
:4

9:
03

14
:5

2:
33

14
:5

6:
03

14
:5

9:
32

15
:0

3:
02

15
:0

6:
32

15
:1

0:
02

15
:1

3:
32

15
:1

7:
02

14
:4

2:
03

3/
11

14
:4

5:
33

14
:4

9:
03

14
:5

2:
33

14
:5

6:
03

14
:5

9:
32

15
:0

3:
02

15
:0

6:
32

15
:1

0:
02

15
:1

3:
32

15
:1

7:
02

Attachment II-1-1-17

H
PC

I t
ur

bi
ne

 in
le

t p
re

ss
ur

e

R
ea

ct
or

 p
re

ss
ur

e
(W

/R
) A

14
:4

2:
03

3/
1110 8 6 4 2 0 9

7.
2

5.
4

3.
6

1.
8 0 9

7.
2

5.
4

3.
6

1.
8 0

MPaMPaMPa
6.

75
5M

Pa

6.
81

9M
Pa

6.
81

7M
Pa

R
ea

ct
or

 p
re

ss
ur

e 
(W

/R
) B

-330-



A/A MCC 1A（T/B basement 1）

125V Charger 1B
（C/B Electrical 
room, basement 1）

Charger1C
（reserve）

125V charger 
1A（C/B
electrical room, 
basement 1）

125V Main bus panel 1A
（C/B Electrical room, Basement）

125V Main bus panel 1B
（C/B Electrical room, Basement 1）

Unit 1 Overview of the Power Supply Regarding HPCI

R/B power 
distribution panel
（R/B ground floor）

Valve power 
distribution panel
1B （C/B
electrical room, 
basement 1)

HPCI logic circuit
HPCI 
instrumentation

T/B MCC 1A（T/B ground floor） R/B MCC 1C（R/B ground floor）

Emergency bus
M/C 1D

Power transformer 1D

P/C 1D

6,900V
Emergency bus

M/C 1C

P/C 1C

480V

6,900V

Power transformer 1C 480V

HPCI Isolation valve（Inside the containment）

Explanatory note

Power supply panel
Solid line：DC

Dashed line: AC

DC 125V

Colors of the line indicate the voltage below

AC 480V

Accumulator （ ）indicates the locations of each 
power supply panel

Charger

125V Battery 1B
（C/B electrical 
room, basement 1）

（HPCI）
Isolation valve (outside the 

containment)
Steam inlet valve
Pump suction valve
Pump discharge valve
Minimum flow bypass valve
Injection valve
Test bypass valve

HPCI support oil pump

Ground 
floor

Waste treatment 
building （RW/B）

Control building （C/B）, cable room 

Service area

C/B power 
distribution panel
B （C/B electrical 
room, basement 1)

C/B power distribution 
panel A （C/B electrical 
room, basement)

C/B power distribution 
panel （C/B cable 
connecting room, 
ground floor）

Basement 
1

Reactor building
（R/B）

Service building 
（S/B）

Turbine building（T/B） Turbine building （T/B）

Waste treatment 
building （RW/B）

HPCI 
instrumentation

HPCI 
instrumentation

HPCI 
instrumentation

Control building （C/B）, electrical room

Reactor building
（R/B）

R/B MCC 1F 
（R/B ground floor）

H
 P

 C
 I 

ro
om

Emergency 
D/G（1B）

Emergency 
D/G（1A）

125V Battery 1A
（C/B electrical room, 
basement 1）

Attachment II-1-1-18
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Unit 2 Reactor Containment Vessel Nitrogen Gas Pressure

3/11

（Green）Reactor containment vessel nitrogen gas pressure

Pressure
（kPa gage）

Rise by slightly less than 6kPa

-14.71 0 10 20-10 24.52

Compiled from the “Recorder Chart” (May 2011) by TEPCO

Tsunami

Recorder stopped

Earthquake

Attachment II-1-1-21
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Unit 2 Operation of SRV

※There is no record of the valves A-E, valve G and 
valve H among the SRV

Compiled from the “Historical Data in the Process 
Computer System” (May 2011) by TEPCO

（Based on the data of the Unit 2 alarm typer and the alarm printer of the historical data in the process computer 
system

Between 14:52:33 and 15:43:07, the SRV (valve F) 
was repeatedly opened and closed for 49 times in total 
(counted based on the alarm typer record of Unit 2).

14:45:00 14:50:00 14:55:00 15:00:00 15:05:00 15:10:00 15:15:00 15:20:00 15:25:00 15:30:00 15:35:00 15:40:00 15:45:0014:40:00
3/11

1.2
1.0
0.8
0.6
0.4
0.2
0.0

open

closed

Attachment II-1-1-24

3/11

3/11

3/11

3/11

3/11

3/11

3/11

14:40:00 14:45:00 14:50:00 14:55:00 15:00:00 15:05:00 15:10:00 15:15:00 15:20:00 15:25:00 15:30:00 15:35:00 15:40:00 15:45:00

14:40:00 14:45:00 14:50:00 14:55:00 15:00:00 15:05:00 15:10:00 15:15:00 15:20:00 15:25:00 15:30:00 15:35:00 15:40:00 15:45:00

14:40:00 14:45:00 14:50:00 14:55:00 15:00:00 15:05:00 15:10:00 15:15:00 15:20:00 15:25:00 15:30:00 15:35:00 15:40:00 15:45:00

14:40:00 14:45:00 14:50:00 14:55:00 15:00:00 15:05:00 15:10:00 15:15:00 15:20:00 15:25:00 15:30:00 15:35:00 15:40:00 15:45:00

14:40:00 14:45:00 14:50:00 14:55:00 15:00:00 15:05:00 15:10:00 15:15:00 15:20:00 15:25:00 15:30:00 15:35:00 15:40:00 15:45:00

14:40:00 14:45:00 14:50:00 14:55:00 15:00:00 15:05:00 15:10:00 15:15:00 15:20:00 15:25:00 15:30:00 15:35:00 15:40:00 15:45:00

14:40:00 14:45:00 14:50:00 14:55:00 15:00:00 15:05:00 15:10:00 15:15:00 15:20:00 15:25:00 15:30:00 15:35:00 15:40:00 15:45:00

D623 Safety relief valve A, On

D624 Safety relief valve B, On

D625 Safety relief valve C, On

D626 Safety relief valve D, On

D627 Safety relief valve E, On

D629 Safety relief valve G, On

D630 Safety relief valve H, On

0.0

0.2

0.4

0.6

0.8

1.0

0.0

0.2

0.4

0.6

0.8

1.0

0.0

0.2

0.4

0.6

0.8

1.0

0.0

0.2

0.4

0.6

0.8

1.0

0.0

0.2

0.4

0.6

0.8

1.0

0.0

0.2

0.4

0.6

0.8

1.0

0.0

0.2

0.4

0.6

0.8

1.0

開閉
回数

3/11
時刻

逃し安全弁
　Ｆ　開

開閉
回数

3/11
時刻

逃し安全弁
　Ｆ　開

14:52:33 ON 15:11:02 ON
14:52:40 OFF 15:11:11 OFF
14:53:18 ON 15:12:15 ON
14:53:25 OFF 15:12:23 OFF
14:53:56 ON 15:13:41 ON
14:54:04 OFF 15:13:49 OFF
14:54:33 ON 15:15:07 ON
14:54:42 OFF 15:15:14 OFF
14:55:20 ON 15:16:47 ON
14:55:29 OFF 15:16:54 OFF
14:56:12 ON 15:21:27 ON
14:56:22 OFF 15:21:35 OFF
14:56:50 ON 15:28:08 ON
14:56:59 OFF 15:28:16 OFF
14:57:32 ON 15:29:03 ON
14:57:41 OFF 15:29:11 OFF
14:58:08 ON 15:29:55 ON
14:58:17 OFF 15:30:03 OFF
14:58:44 ON 15:30:44 ON
14:58:53 OFF 15:30:53 OFF
14:59:20 ON 15:31:33 ON
14:59:29 OFF 15:31:42 OFF
14:59:57 ON 15:32:26 ON
15:00:06 OFF 15:32:35 OFF
15:00:34 ON 15:33:15 ON
15:00:43 OFF 15:33:24 OFF
15:01:10 ON 15:34:04 ON
15:01:19 OFF 15:34:13 OFF
15:01:46 ON 15:34:53 ON
15:01:56 OFF 15:35:01 OFF
15:02:22 ON 15:35:41 ON
15:02:33 OFF 15:35:49 OFF
15:03:01 ON 15:36:28 ON
15:03:11 OFF 15:36:37 OFF
15:03:42 ON 15:37:19 ON
15:03:52 OFF 15:37:28 OFF
15:04:25 ON 15:38:07 ON
15:04:35 OFF 15:38:15 OFF
15:05:10 ON 15:39:03 ON
15:05:21 OFF 15:39:12 OFF
15:06:00 ON 15:39:52 ON
15:06:10 OFF 15:40:00 OFF
15:06:52 ON 15:40:48 ON
15:07:02 OFF 15:40:56 OFF
15:07:48 ON 15:41:47 ON
15:07:58 OFF 15:41:56 OFF
15:08:51 ON 15:43:02 ON
15:09:01 OFF 15:43:07 OFF
15:09:54 ON
15:10:04 OFF

逃がし安全弁Fの開閉記録

36

49

38

39

40

41

42

43

44

45

46

47

48

22

23

31

16

17

18

19

10

11

26

27

28

29

30

37

24

25

20

21

32

33

34

35

1

2

3

4

5

6

7

8

9

12

13

14

15

D628 Safety relief valve F, open

No. 3/11
Time

SRV F
Open No. 3/11

Time
SRV
Open

Opening-closing record of the safety relief valve F
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Unit 2 PLR Pump Inlet Temperature

（Red）PLR Pump A （Green）PLR Pump B

3/11

Until the point the 
tsunami reached, 
the temperature 
fluctuation had been 
around 270℃.

0 50 100 150 200 250 300
Temperature （℃）

Recorder stopped

300
280
260
240
220
200

℃

Compiled from the “Historical Data in the Process Computer System” (May 2011) by TEPCO

Compiled from the “Recorder Chart” (May 2011) by TEPCO

Earthquake

Tsunami

C023 Recirculation pump inlet temperature B2

C022 Recirculation pump inlet temperature B1

C020 Recirculation pump inlet temperature A1

C021 Recirculation pump inlet temperature A2

Scram
14:40:00 14:45:00 14:50:00 14:55:00 15:00:00 3/11

3/11

Attachment II-1-1-25

15:05:00 15:10:00 15:15:00 15:20:00 15:25:00 15:30:00 15:35:00 15:40:00 

Scram
14:40:00 14:45:00 14:50:00 14:55:00 15:00:00 15:05:00 15:10:00 15:15:00 15:20:00 15:25:00 15:30:00 15:35:00 15:40:00 

Scram
14:40:00 14:45:00 14:50:00 14:55:00 15:00:00 15:05:00 15:10:00 15:15:00 15:20:00 15:25:00 15:30:00 15:35:00 15:40:00 

Scram
14:40:00 14:45:00 14:50:00 14:55:00 15:00:00 15:05:00 15:10:00 15:15:00 15:20:00 15:25:00 15:30:00 15:35:00 15:40:00 

300
280
260
240
220
200

℃

3/11

300
280
260
240
220
200

℃

3/11

300
280
260
240
220
200

℃
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Unit 2 Main Steam Flow Rate and APRM Output

Compiled from the “Transient Analysis Recording System” (May 2011) by TEPCO

3/11

3/11

3/11
3/11

3/11

3/11

3/11

3/11

14:47:33 Reactor automatic scram （B）
14:47:34 Reactor automatic scram （A）

14:48:29
Main steam isolation 
valve, close ON 
（Closure began）
14:48:32
Main steam isolation 
valve, open OFF 
（Completely closed）

14:48:23 Main steam flow, high （A・C）
14:48:23 Main steam pressure, low （A・C）

14:48:24 Main steam isolation valve, 
Isolation signal
14:48:28 Main steam flow, high （B・D）
14:48:28 Main steam pressure, low （B・D）

14:48:29
Main steam isolation valve, 
Isolation signal

3/11

（Based on the Unit 2 alarm typer record)

1. Main steam flow rate_A

Began to decline 
at 14:47:35

Reached 0t/h 
at 14:47:50

3/11

Attachment II-1-1-26

14:41:56 14:45:26 14:48:56

0

-500

500

1000

1500

t/h

2. Main steam flow rate_B
1500

1000

500

0

-500

t/h

14:41:56 14:45:26 14:48:56

14:41:56 14:45:26 14:48:56

14:41:56 14:45:26 14:48:56

1500

1000

500

0

-500

t/h

1500

1000

500

0

-500

t/h

3. Main steam flow rate_C

4. Main steam flow rate_D

APRM_A

APRM_B

APRM_C

APRM_D

APRM_E
3/11

APRM_F

14:41:56 14:45:26 14:48:56

14:41:56 14:45:26 14:48:56
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Unit 2 Water Level of the Floor Drain Sump in D/W

3/11

（Red）Water level of the floor drain sump in D/W

Water level（cm）
0 10

Compiled from the “Recorder Chart” (May 2011) by TEPCO

Tsunami

Recorder 
stopped

Earthquake

Attachment II-1-1-27

20 30 40 50 60 70 80 90 100

The water level fluctuating around 50cm

Chart OFF due to 
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It is estimated that the RCIC continued to 
be in operation while unable to control 
flow rate.

3/11

3/11

3/11

3/11

Unit 2 RCIC Pump Discharge Pressure etc.

Compiled from the “Historical Data in the Process 
Computer System” (May 2011) by TEPCO

（Based on the Unit 2 alarm typer）
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RCIC turbine activation signal OFF
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B024 RCIC system flowP751 RCIC pump discharge flow rate
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125V Main bus panel 2A
(C/B electrical room, basement 1)

250V charger 2A
（C/B electrical 
room, basement 1）

250V main bus panel 2B
（C/B electrical room, basement 1）

250V Battery
(C/B electrical 
room, basement 1)

250V Charger 2B 
(Reserve)

R/B 250V MCC 2B(R/B 
ground floor)

RHR MCC 2A（R/B ground floor）

125V Charger 2B
(C/B electrical 
room, basement 1)

125V charger 2C 
(Reserve)

125V Charger 2A
(C/B electrical 
room, basement 1)

HPCI support oil pump HPCI logic circuit
HPCI instrumentation

HPCI 
instrumentation

125V main bus panel 2B 
(C/B electrical room, basement 1)

R/B 125V
MCC 2B(R/B ground 
floor)

125Ｖ Battery 2B
(C/B electrical room, basement 1)

125V Battery 2A
(C/B electrical 
room, basement 1)

(HPCI)
Isolation valve (outside the 

containment)
Steam inlet valve
Pump suction valve
Pump discharge valve
Minimum flow bypass valve 
Injection valve
Test bypass valve

Explanatory note
Power supply 
panel
Solid line:DC
Dashed line:AC

DC 125V
Colors of the line indicate the voltage below

AC 480V

Battery （ ）indicates the locations of 
each power supply panel

DC 250V
Charger

Emergency bus
M/C 2D

Power transformer2D

P/C 2D

Emergency bus
M/C 2C

Emergency
D/G（2A）

P/C 2C

480V

6,900V

Unit 2 Overview of the Power Supply Regarding HPCI

Emergency 
D/G（2B）

Emergency bus
M/C 2E

HPCI Isolation valve（Inside the containment）

Ground floor

Waste treatment 
building (RW/B)
廃棄物処理建屋
（ＲＷ／Ｂ）

Reactor building 
（R/B）

Control building (C/B) 
Cable room

Basement 1

Waste treatment 
building (RW/B)

Reactor building 
（R/B）

Control building (C/B) 
Electrical room

H
PC

I r
oo

m
R

C
IC

 ro
om

Turbine building （T/B）

R/B MCC 2D 
（R/B ground floor

T/B MCC 2D-1 
(C/B electrical room, basement 1)

T/B MCC 2C-1 
(C/B electrical room, basement 1)

Turbine building （T/B）

HPCI instrumentation

Power distribution panel 2A-3
(T/B basement 1)

HPCI instrumentation

480V

6,900V
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Power transformer 2C

Power distribution panel 2B-3 
(T/B basement 1)

Power distribution panel 2B-1
(C/B cable room, ground floor)

Power distribution panel 2A-1
(C/B cable room, ground floor)
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Unit 3 Reactor Containment Vessel Nitrogen Gas Pressure

3/11

Pressure
（kPa gage）

Increase by approximately 5kPa

-14.71 0 10 20-10 24.52

（Red）Reactor containment vessel nitrogen gas pressure

Compiled from the “Recorder Chart” (May 2011) by TEPCO

Earthquake

Tsunami

Recorder stopped
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Unit 2 Main Steam Flow Rate and APRM Output

3/11
14:47:00     Earthquake trip （C）

14:47:04     Earthquake trip（D）

14:48 Main steam isolation 
valve, open OFF （completely 
closed）

14:47:58 
Main steam isolation valve, 
Isolation signal
Main steam flow rate, high （A・C）
Main steam pressure, low （A）
Main steam line leak detection, 
high （A・C） （Based on the Unit 3 alarm typer)

Compiled from the “Transient Analysis Recording System” (May 2011) by TEPCO

Analogue PIDA309 Main steam flow rate A

Began to decline 
at 14:47:30

Reached 0t/h after 
10-20 seconds

3/11

Attachment II-1-1-41

Reactor automatic scram （A）

Reactor automatic scram （B）

Analogue PIDA000 APRM-A

Analogue PIDA001 APRM-B

Analogue PIDA002 APRM-C

Analogue PIDA003 APRM-D

Analogue PIDA004 APRM-E

Analogue PIDA005 APRM-F

Analogue PIDA312 Main steam flow rate D

Analogue PIDA311 Main steam flow rate C

Analogue PIDA310 Main steam flow rate B
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Compiled from the “Shift Operators’ Logbook” (May 2011) by TEPCO

Unit 3 Shift Operators’ Logbook Attachment II-1-1-45

Saturday, March 12, 2011

AM panel, D/W pressure, S/C pressure, S/C water level indicator.  No power. 

No power for the reactor water level indicator. Final data - wide range Channel A: 1,350mm, fuel 
range Channel A : +400mm 

Water supply controller A - power “OFF” 

Contents

PLR controller A – power “OFF”

ECCS recorder – power “OFF”

Site PI indication: D/W pressure 170kPa

Suction pressure: 0  0. 14MPa.   Discharge: 0.4  0.61MPa

D/D FP, diesel oil supply, 70  110L.    Suction pressure: 0MPa.   Discharge: 0.42MPa 

HPCI stopped.  Reactor pressure: 0.58MPa 

SRV did not open.  Reactor pressure: 0.8MPa

SRV did not open.  Reactor pressure: 1.3MPa

D/D FP, the fire pump injected into reactor. MO-10-27B. 15% open. There seemed a flowing sound at 7%.   

HPCI  FIC display light turned off. 

RCIC Vac pump did not become activated.

HPCI AOP stopped.

R × water level indicator (W). Indicator’s power  ON.     -3600mmR
R × water level indicator (fuel range). Indicator’s power ON. -1600mm. Reactor pressure: 5MPa. A possibility of TAF

R × water level indicator (fuel range).  -1600mm.  Reactor pressure: 5.6MPa.

HPCI condensed water pump - power OFF.

D/W vent valve, AO-205, temporary power outlet ON.  Valve opening confirmed locally as  fully 
closed. Cylinder pressure: 0

S/C spray began. MO-10-25B closed.

RCIC manually activated/Stop valve closed.  RCIC stop valve reset – did not work.

Article 15 of the Act on Special Measures Concerning Nuclear Emergency Preparedness. Complete 
loss of water supply.

DTr pump - Megger test finished.  No water exposure.  Confirmation of usability.
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Reactor Pressure Vessel
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Unit 3 S/C Water Level

Compiled from the “Recorder Chart” (May 2011) by TEPCO

3/11

Fluctuation of water level

-150

Water level（cm）

Tendency of 
a gradual increase 
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Attachment II-1-1-50
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　On 12 March:　10:20, 180.2; 10:30, 385.5; 10:40, 162.9; 11:30, 35.8; 12:00, 23.2; 2:10, 48.2 （unit：μSv/h）

Compiled from the "Plant Related Parameters" (May 2011) etc. by TEPCO

Water injection

Manual operation to
open the SRV

Manual operation to
open the reactor
containment vessel
vent value

※The following radiation dose rates have also been measured in the vicinity of the main gate
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Indicated value of reactor water level (fuel range) (mm) Fuel range (A) Fuel range (B)
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Monitoring post dose rate (μSv/h) In the vicinity of the main gate

12th at 14:00

12th at 4:00

Alternative water injection

12th at 15:36
hydrogen gas explosion 
occurred at R/B

12th at 14:53

Response at the Unit 1 and the transition of indicated values shown by instrumentation devices 

This suggests the possibility that there was a water injection line configured and a 
fire pump was in operation to inject water. It does not necessarily mean that water 
was actually injected into the nuclear reactor.

This suggests a possibility of the operation to open the valve required for the reactor 
containment vessel vent. For the implementation of the reactor containment vessel vent, 
however, the valve has to be kept open and also the rupture disc has to be ruptured, in 
addition to the opening operation of the vent valve. 
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Compiled from the "Plant Related Parameters" (May 2011) etc. by TEPCO

Water injection

Manual operation to open
the SRV

Manual operation to open
the reactor containment
vessel vent
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Monitoring post dose rate (μSv/h) In the vicinity of MP-4 In the vicinitu of the main gate

14th
at 19:57

Alternative  water injection

Response at the Unit 2 and the transition of indicated values shown by instrumentation devices 

Whilst this suggests a possibility that the RCIC was in 
operation, it does not  necessarily mean that the RCIC was 
functioning normally and water was being injected into the This suggests the possibility that there was a water injection line configured and a 

fire pump was in operation to inject water. It does not necessarily mean that water 
was actually injected into the nuclear reactor.

This suggests a possibility that the operation to open the SRV were 
conducted. However, even if the operation to open the SRV was 
conducted, it is not clear as to whether the valve was kept open. 

14th at 12:30
RCIC stopped

14th 
at 16:34
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Compiled from the "Plant Related Parameters" (May 2011) etc. by TEPCO

Water injection

Manual operation to
open the SRV

Manual operation to
open the reactor
containment vessel
vent
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at 9:50

13th at 2:42
HPCI stopped

Whilst this suggests a possibility 
that the HPCI was in operation, it 
does not  necessarily mean that the 
HPCI was functioning normally 
and water was being injected into 
the nuclear reactor.

13th
at 9:10

13th
at 12:20

Alternative water injection

13th
at 13:10

14th
at 1:10

Alternative water injection

14th
at 3:20

Alternative water injection

14th at 11:01
Hydrogen gas explosion occurred at R/B

14th
at 16:30

Response at the Unit 3 and the transition of indicated values shown by instrumentation devices 

This suggests the possibility that there was a water injection line configured and a 
fire pump was in operation to inject water. It does not necessarily mean that water 
was actually injected into the nuclear reactor. 

Alternative water injection

13th
at 8:41

This suggests a possibility of the operation to open the valve required for the 
reactor containment vessel vent. For the implementation of the reactor 
containment vessel vent, however, the valve has to be kept open and also the 
rupture disc has to be ruptured, in addition to the opening operation of the vent 

This suggests a possibility that the operation to open the SRV were 
conducted. However, even if the operation to opent the SRV was 
conducted, it is not clear as to whether the valve was kept open.  

14th
at 20:36

14th
at 6:10

14th
at 3:40

13th
at 11:17

13th
at 12:30
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Errors with Reactor Pressure Indicator

Reference leg

RPV

Pressure 
transmitter

(Reference water head)

Unit 1
Unit 3

Unit 2

90kPa abs

97kPa abs

(Reactor pressure ＋
Reference water head)

(Reactor pressure＋Reference water head)－Reference water head
＝ Indicated value ＝ Reactor pressure

Reference leg

RPV

Pressure 
transmitter

(Reactor pressure＋
Water head of ②)

(Reactor pressure ＋ Water head of ②)－①
＝ Indicated value ＜ Reactor pressure

In the case where the water level in the reference leg or 
in the reference leg line lowers.

Normal 
condition

②

①

PCV

PCV

①

Attachment II-1-2
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Reference leg

RPV

Normal condition

Differential pressure 
transmitter

Errors with Reactor Water Level 
Indicator

PCV

Converts the differential pressure between the reactor vessel 
line pressure and reference leg line pressure into water level

(Example）
60kPa

（Example）
90kPa

60-90=-30kPa

Reference leg

RPV

Differential pressure 
transmitter

PCV

（Example）
Rising water level

70kPa
Lowering water level

50kPa

（Example）
90kPa

Rising water level
70-90=-20kPa
Lowering water level
50-90=-40kPa

Rising water level

Lowering water level

Attachment II-1-3

Converts the differential pressure between the reactor vessel line pressure and reference leg line 
pressure into water level

※Each of the reactor vessel line pressure and reference leg line pressure is in absolute pressure.
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Reference leg

RPV

①In the case where the reference water head or the water level 
in the reference leg line lowers.

Differential pressure 
transmitter

（Example）Water head 
difference 10kPa

PCV

（Example）
60kPa

（Example）
80kPa

60-80=-20kPa

The differential pressure show
s the sam

e value 
as is the case w

ith rising 
w

ater level in a norm
al condition.

Reference leg

RPV

Differential pressure 
transmitter

PCV

（Example）
70kPa

（Example）
90kPa

70-90=-20kPa

Rising water level

（Reference）In the case where the 
water level rises in a normal condition

Converts the differential pressure between the reactor vessel 
line pressure and reference leg line pressure into water level

Converts the differential pressure between the reactor vessel line pressure and reference leg line pressure into 
water level

※Each of the reactor vessel line pressure and reference leg line pressure is in absolute pressure.
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Reference leg

RPV

Differential pressure 
transmitter

③ When ① and ② occur simultaneously

Reference leg

RPV

Differential pressure 
transmitter

② In the case where the reactor water level falls below the 
inlet of the reactor vessel line

PCV

PCV

As the water levels in the reactor vessel line and reference leg line fall so 
that each water surface becomes closer to the outer wall of the PCV, 
where the temperature is relatively low and the inside of the lines is less 
influenced by the RPV internal conditions; evaporation inside the lines 
will not continue.

The water levels within both lines hardly change and 
accordingly so does the water head difference.

The reactor water level indication stays flat for 
hours.

TAF

BAF

TAF

BAF

Fuel
Fuel

The rise and fall of reactor water 
level does not influence the water 
pressure on the differential pressure 
transmitter through the reactor vessel 
line.

The differential pressure 
transmitter measures only the 
water head difference between the 
water levels within both lines.

Water head 
difference

Such water head difference is 
converted into reactor water 
level, resulting in erroneous 
indications. 

Low
ering w

ater level

Converts the differential pressure between the reactor vessel line 
pressure and reference leg line pressure into water level

Converts the differential pressure between the reactor vessel line pressure and reference leg line 
pressure into water level
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Unit 1 and Unit 3 Hydrogen Explosion Images
Unit 1

0 second 0.3 second 1 second

4 seconds 7 seconds 15 seconds

Unit 3

Attachment -2-1

2 seconds0.5 second0 second

13 seconds0 seconds7 seconds

All rights reservedImages provided by Fukushima Central Television

Images provided by Fukushima Central Television Images provided by Fukushima Central Television Images provided by Fukushima Central Television

Images provided by Fukushima Central Television Images provided by Fukushima Central Television Images provided by Fukushima Central Television

Images provided by Fukushima Central TelevisionImages provided by Fukushima Central Television

Images provided by Fukushima Central TelevisionImages provided by Fukushima Central TelevisionImages provided by Fukushima Central Television

Images provided by Fukushima Central Television

-376-



使
用
済
燃
料

プ
ー
ル

D
am

ag
ed

 C
on

di
tio

n 
of

 U
ni

t 1
 R

/B
 5

th
 F

lo
or

Ph
ot

og
ra

ph
ed

 b
y 

th
e 

M
in

is
try

 o
f D

ef
en

se
, M

ar
ch

 2
7,

 2
01

1

Ph
ot

og
ra

ph
ed

 b
y 

th
e 

M
in

is
try

 o
f D

ef
en

se
, M

ar
ch

 2
7,

 2
01

1

Ph
ot

og
ra

ph
ed

 b
y 

th
e 

M
in

is
try

 o
f D

ef
en

se
, M

ar
ch

 2
7,

 2
01

1

Ph
ot

og
ra

ph
ed

 b
y 

th
e 

M
in

is
try

 o
f D

ef
en

se
, M

ar
ch

 2
7,

 2
01

1

【
W

es
t w

al
l】

【
So

ut
h 

w
al

l】

【
Ea

st
 w

al
l】

【
N

or
th

 w
al

l】

（
N

or
th
）

（
W

es
t）

（
Ea

st
）

(S
ou

th
）

B
en

di
ng

 
da

m
ag

e

：
C

om
pl

et
e 

co
lla

ps
e

Ex
pl

an
at

or
y 

no
te

：
C

ei
lin

g 
co

lla
ps

e 

Attachment 
Ⅱ-2-2

C
om

pi
le

d 
fr

om
 d

at
a 

an
d 

m
at

er
ia

ls
 b

y 
TE

PC
O

D
/S

 p
oo

l

Sp
en

t 
fu

el
 p

oo
l

-377-



Reactor pressure vessel
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３
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１
～
４
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R
/
B
か
ら
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点
Ａ
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ま
で
の
距
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（
ｍ
）

南
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方
向
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西
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上
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南
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方
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西
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西
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Ａ
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点
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3
9

2
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2
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2
6

2
4

3
0

5
5

1
1

１
号
機
、
３
号
機
及
び
４
号
機
R
/
B
爆
発
時
に
地
震
観
測
記
録
計
が
観
測
し
た
最
大
加
速
度
値
（
Ｇ
ａ
ｌ）

※
セ
ン
サ
ー
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Accelerogram at the Unit 1 explosion (South-north direction)  

3/12 15:36:38 39 sec 40 sec 41 sec 42 sec 43 sec 

3/12 15:36:38 39 sec 40 sec 41 sec 42 sec 43 sec 

3/12 15:36:38 39 sec 40 sec 41 sec 42 sec 43 sec 

3/12 15:36:38 39 sec 40 sec 41 sec 42 sec 43 sec 

3/12 15:36:38 39 sec 40 sec 41 sec 42 sec 43 sec 

A
cc

el
er

at
io

n
 (

G
al

) 
A

cc
el

er
at

io
n

 (
G

al
) 

A
cc

el
er

at
io

n
 (

G
al

) 
A

cc
el

er
at

io
n

 (
G

al
) 

A
cc

el
er

at
io

n
 (

G
al

) 

Compiled from the data and materials created by TEPCO

【Observation point A】 

【Observation point B】 

【Observation point C】 ※This value is only for information as it was out of range (2,000Gal) of the sensor. 

【Observation point D】 

【Observation point E】 
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Accelerogram at the Unit 1 explosion (East-west direction)  
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Compiled from the data and materials created by TEPCO

【Observation point A】 

【Observation point B】 

【Observation point C】 ※This value is only for information as it was out of range (2,000Gal) of the sensor. 
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Accelerogram at the Unit 1 explosion (Vertical direction)  
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Compiled from the data and materials created by TEPCO

【Observation point A】 

【Observation point B】 

【Observation point C】 
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Accelerogram at the Unit 3 explosion (South-north direction)  
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Compiled from the data and materials created by TEPCO

【Observation point A】 
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Accelerogram at the Unit 3 explosion (East-west direction)  

3/14 11:01:34  35 sec 36 sec 37 sec 38 sec 39 sec 
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Compiled from the data and materials created by TEPCO

【Observation point A】 

【Observation point B】 
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【Observation point D】 

【Observation point E】 
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Accelerogram at the Unit 3 explosion (Vertical direction)  
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Compiled from the data and materials created by TEPCO
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Accelerogram at the Unit 4 explosion (South-north direction)  

3/15 06:12:14 15 sec 16 sec 17 sec 18 sec 19 sec 
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Compiled from the data and materials created by TEPCO

【Observation point A】 

【Observation point B】 
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Accelerogram at the Unit 4 explosion (East-west direction)  

3/15 06:12:14 15 sec 16 sec 17 sec 18 sec 19 sec 
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 Accelerogram at the Unit 4 explosion (Vertical direction)  
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