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Radioactive Material Dispersion Impact Assessment Conducted by TEPCO

B Out of regret as the main party responsible for the accident at the Fukushima Daiichi Nuclear Power
Station, TEPCO has continued to advance improvements in our effort to enhance the safety of the
Kashiwazaki-Kariwa Nuclear Power Station.

B |Improvements have been implemented so as to avoid PCV venting by alternative cooling facilities, to
extend venting time based on operational improvements, and to install iodine filters.

B To further improve safety in the future, we will continue our constant efforts, and, if an accident should
occur, we intend to provide the maximum support for evacuation to ensure the safety of all residents.

B Accordingly, an assessment is to be conducted of the impact from radioactive material dispersion to

achieve the following objectives.
v To verify the effectiveness of safety measures adopted at the Kashiwazaki-Kariwa Nuclear

Power Station
v" To study measures to support the evacuation of residents

B A radioactive material dispersion impact assessment is to be conducted in Niigata Prefecture as well.

Flow diagram of assessment

(Announced on September 10, 2015)

Postulated accident
case

>

Assessment of
radioactive material
release rate

>

Dispersion impact
assessment

—

Assessment results
feedback

v Verify effectiveness of safety measures
v Study measures to support evacuation of residents

B Today, the results of dispersion impact assessment without the effects of evacuation (the assessment of
staying at the same place outdoor) is explained.
B TEPCO keeps studying assessment with the effects of evacuation and measures to support all residents.
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1. Accident Cases Assumed

B The venting after 38 hours scenario currently being assessed as part of the Nuclear Regulation Authority’s
regulatory licensing review was selected as a base case.
M4 Niigata Prefecture assessment cases were also selected for comparison.

Safety functions

Cooling water Pressure | Containme ng:sr:” Regulatory | Niigata
Assessment case injection vessel ntvessel | - °°- | licensing Prefectur | TEPCO
Design Severe FV damage damage d review e
basis- accident e

response response

facilities facilities
[Base case] o) .
Venting after 38 hours scenario (regulatory licensing review Permanent O No No 38h O - ©
scenario: D assessment conditions revised) edtipment
<Comparison> Cases selected by Niigata Prefecture
(MVenting after 25 hours venting scenario O .
(Major LOCA*'+loss of all emergency cooling system Permanent O No No 25h o O O
functionality +station black out) equipment ’
@Venting after 18 hours venting scenario
(Loss_ of h_igh anq low pr_essure_fgnctional_ity +static_)n black _ O . 0O Yes No 18h _ 'e) e)
out+inability of fire engines to inject cooling water into Fire engine
reactor)
(@Venting after 6 hours case (no scenario) X O Yes No 6h — @) O
@[Reference case]
(Case where cooling water injection function is not taken X X Yes Yes 8h _ 0O 0O
into account and the PCV is damaged such that radioactive
material is released without passing through a filtered vent.)

9

TEPCO

*1: LOCA: Loss-of-coolant accident, 3¢2: Previous scenario at time of establishment permit application
% 3: Already explained in the 4t technical committee in 2015 (March 24, 2015)
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2. Assessed Release Amounts of Radioactive Materials into the Air in Each Simulated Accident Case

lodine
Noble gas i i i
R i i *2 Cesium | Cesium | Cesium
conversion) : : : *3 134 136 137
Particle [Inorganic| Organic | Total
[Base case] P
Venting after 38 hoeJrs 1.01X10% 4.47%X10° | 2.17X108 | 1.34X10%° | 1.81X10%° | 1.38X10° 3.44X108 1.13X10°
hours scenario
<Comparison> Cases selected by Niigata Prefecture
(PVenting after After 25
25 hours venting hours 1.63X10® 2.49X10" | 1.21X10° | 1.49X10" | 1.76X10" [ 2.69X10° 7.00X10° 2.19X10°
scenario
@Venting after After 18
18 hours venting hours 2.03x10"® 1.03X10" | 5.02X10% [ 3.10X10% | 1.12X10% | 577X10" [ 1.53X10" | 4.69Xx10"
scenario
(@Venting after 6 Y
hours case (no hours 4.50x10'8 1.21X10" | 5.87X10% [ 3.63X101 | 1.31X10"2 5.77X10"° 1.57X10"° 4.69X10"°
scenario)
@[Reference
case] After 8 3.66X10"® | 2.87X10% | 5.23x107 | 2.30%x10% | 5.75X107 | 8.89X10'8 | 1.92x10'® | 7.07X10"
CV damaged by hours
over heat
*1. The values of Release Amount are the ones which are rounded off to four significant digits. (the total amounts in 72 hours after venting operations)
*2. lodine-131, -132, -133, -134 and -135 are each converted into lodine-131, and added up together.
*3. “Total” means the total amount of particulate iodine, inorganic iodine and organic iodine.
*4. It has been confirmed that the release amount of Cecium-137 is, except for “Reference case,” less than 1 x 10' (100 tera) Bq, the value which is stated in
the Guideline for Verification of Effectiveness of Reactor Core Damage Prevention Measures and PCV Damage Prevention Measures of Commercial
Nuclear Power Reactors.
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3-1. Overview of DIANA Dispersion Impact Assessment

B TEPCO'’s proprietary DIANA system is used to conduct assessments of the impact of radioactive material

dispersions.

What is DIANA?

Release conditions

B DIANA is a system for calculating the dispersion of radioactive materials based on given input data.

W The calculations allow for a variety of operations to be performed and radiation levels (rates) to be
output for each chronological point

Windy spots forecast

---------- DIANA [---------u
Windy spots
[ formulated ¢
Model configured
l—) Dispersion
» calculated

Release rate
Release locations
Release times

ANRNEN

Etc.

~ =

Dispersion impact assessment
(Noble gases, cesium, iodine)
(DExternal exposure effective dose
@Thyroid equivalent dose
(QAir dose rate

based on JMA data

~
v" 3 wind direction patterns

* NW (with/without rain)
« SW
* NE
v" 3 wind speed patterns
+ Strong (10m/s or higher)
* Moderate (3~10m/s)
* Light (under 3m/s)

D|ANA(Dose Information Analysis at Nuclear ACCident)Z System for predicting and assessing radiation levels around nuclear power stations
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(Reference ) Data Computed in Dispersion Impact Assessment

Based on input release and meteorological conditions, the DIANA system for the dispersion impact
assessment computes the effective dose, thyroid and other such equivalent dose, and the air dose rate

due to radiation from direct rays and ground surface that originates from radioactive materials released
during an accident.

L[]
o000 04

. . i (DExternal exposure
. Rangfall I::gegt Direct effective dose [mSv]
« (wet deposition) y rays
¥ 3) Air dose @Thyroid and

Interaction with
ground surface

other equivalent
rate [mSv/h] dose [mSV]
Inhaled
—

Radiation from
ground surface Radiation from ground

y
Ground surface accumulation

(dry deposition)

4....................

v

Nuclear power station

(MExternal exposure effective dose [mSv]: radiation external exposure from direct rays and ground surface
@Thyroid and other equivalent dose [mSv]: internal exposure through inhalation

@Air dose rate [mSv/h]:radiation dose from direct rays and ground surface per unit of time
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3-2. Examples of Assessed Air Dose Rate

“ [Base Case] with filter vent
| Venting after 38 hours scenario

Assessment Result [Northwest (wind direction), Medium (wind speed), Rainfall]

Case

Venting after 38 hours scenario (with filter vent)

Isogram: Air Absorbed Dose Rate

Nuclide

noble gas, iodine, Cesium

[77777]5.0e402 ~ UGy/h
2.0E+01 ~ 5.0E+02 uGy/h
[~ ] 5.0E-01 ~ 2.0E+01 UGy/h

2 hours after release

1 hour after release

4 hours after release | /- i' ‘ 6 hours after release
7 Z | LS \ ] /7
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<For Comparison> with filter vent

3-2. Examples of Assessed Air Dose Rate : )
@ Venting after 25 hours scenario

Assessment Result [Northwest (wind direction), Medium (wind speed), Rainfall]

Case Venting after 25 hours scenario (with filter vent)

Isogram: Air Absorbed Dose Rate

[77777]5.0e+02 ~ UGy/h . - i
[777712.0E+01 ~ 5.0E+02 PGy/h Nuclide Noble gas, lodine, Cesium

| 5.0E-01 ~ 2.0E+01 MGy/h

A

2 hours after release | 6 hours after release

7] 1 hour after release

4 hours after release

i1 " B |
o ) [ P
! - 2\ .
AN i e e Yy e Lol A\

24 hours after release
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**ﬁ{: 48 hours after release ***T 72 hours after release
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: <For Comparison> with filter vent
3-2. Examples of Assessed Air Dose Rate " @ Venting after 18 hours scenario

Assessment Result [Northwest (wind direction), Medium (wind speed), Rainfall]

Case Venting after 18 hours scenario (with filter vent)

Isogram: Air Absorbed Dose Rate

{777715.0e+02 ~ HGy/h . . .
777771 2.0E+01 ~ 5.0E+02 uGy/h Nuclide Noble gas, lodine, Cesium
~ | 5.0E-01 ~ 2.0E+01 UGy/h

6 hours after release

4 hours after release | /-

2 hours after release
R

1 hour after release
. ‘ —

3‘.;3—« "'En) # 4 .’iﬁl_
12 hours after release [ i
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3-2. Examples of Assessed Air Dose Rate

<For Comparison> with filter vent
| 3 Venting after 6 hours scenario

Assessment Result [Northwest (wind direction), Medium (wind speed), Rainfall]

Isogram: Air Absorbed Dose Rate

[77777]5.0e+02 ~ UGy/h
2.0E+01 ~ 5.0E+02 UGy/h
| 5.0E-01 ~ 2.0E+01 UGy/h

Case Venting after 6 hours scenario (with filter vent)

Nuclide Noble gas, lodine, Cesium

1 hour after release

2 hours after release |

e
e SRR LT

kR 28

4 hours after release | /', 77| 6 hours after release

. { < i LA it J \ 2 ]
/_f’f\-L“ TN (7 i X - N;‘( 7l
P e g W 7./ 3 A () [ N L
= 7

48 hours after release |/ | 72 hours after release
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<For Comparison> without filter vent

3-2. Examples of Assessed Ambient Dose Rate
@ Reference case

Assessment Result [Northwest (wind direction), Medium (wind speed), Rainfall]

Case Reference case (PCV destroyed in 8 hours, without filter vent)

Isogram: Air Absorbed Dose Rate

077770 5.06+02 ~ LGy/h Nuclide Noble gas, lodine, Cesium

[//777]12.0E+01 ~ 5.0E+02 uGy/h
5.0E-01 ~ 2.0E+01 MGy/h

4 hours after release

2 hours after release

4 1 hour after release

6 hours after release

nan 7
7.8
G by b
/ b
7 TN
e i

} A _./"'f"l 4 7
5

12 hours after release

e
LLL) o S T

48 hours after release
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3-3. Assessment Results of Air Dose Rate (Variability of maximum values within PAZZ)

Nuclide Noble gas, lodine, Cesium

Air dose rate Target 72 hours after release

(WG y/h)
500000

10000 @®Median

100 - T
® 2

191
1371

0.01 < With filter vent

Without filter vent >

0.0001

0.000001 .
Venting after 38  Venting after 25 Venting after 18  Venting after 6

. . . . Reference case
hours scenario hours scenario hours scenario hours scenario

¥ The air dose rate figure of each accident scenario in the graph above is the maximum figure assessed in 12 weather patterns which are mentioned on Sheet 4.
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3-3. Assessment Results of Air Dose Rate from Radiation on the Ground Surface
(Variability of maximum values within PAZZ)

Nuclide lodine, Cesium (Surface accumulation)
Target 72 hours after release
Air dose rate
(MG y/h)
500000

10000 ®Median

°
)

Without filter vent >

100 < With filter vent

0.01

0.0001 I

0.000001

—
] | I ] I— I I

Venting after 38  Venting after 25 Venting after 18 Venting after 6

. . . . Reference case
hours scenario hours scenario hours scenario hours scenario

X The air dose rate figure of each accident scenario in the graph above is the maximum figure assessed in 12 weather patterns which are mentioned on Sheet 4.
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3-3. Assessment Results of Air Dose Rate (Variability of maximum values within PAZZ)

Nuclide Noble gas
_ Target 72 hours after release
Air dose rate
(WG y/h)
300
< With filter vent
250
200
® Median
150
—
100 |
| ]
50 = B
° i
0 .l 2 9 i
Venting after 38 Venting after 25 Venting after 18 Venting after 6
hours scenario hours scenario hours scenario hours scenario

X The air dose rate figure of each accident scenario in the graph above is the maximum figure assessed in 12 weather patterns which are mentioned on Sheet 4.
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3-4. Examples of Assessed External Exposure Dose (Effective Dose) ” [Base case] with filter vent

1 Venting after 38 hours scenario

Assessment Result [Northwest (wind direction), Medium (wind speed), Rainfall]

Venting after 38

A _/ LA e T S 7§~ | Case hours scenario
AN : 7 A (with filter vent)

Nuclide Noble gas, lodine,
Cesium

Evacuation | No

= Isogram: External Exposure Effective Dose

1.0E+02 ~ mSv
[7777715.0E+01 ~ 1.0E+02 mSv
2.0E+01 ~ 5.0E+01 mSv
5.0E+00 ~ 2.0E+01 mSv
1.0E+00 ~ 5.0E+00 mSv

METER-GEHEE RREMMASHT 14




3-4. Examples of Assessed External Exposure Dose (Effective Dose) E)Fc\)/;ggr:gp:frti:fgg Ev(i)tl?r;";ec:r::]?ito

Assessment Result [Northwest (wind direction), Medium (wind speed), Rainfall] Venting after 25

Case hours scenario
(with filter vent)

Noble gas, lodine,
Nuclide Cesium

Evacuation | No

Isogram: External Exposure Effective Dose

1.0E+02 ~ mSv
5.0E+01 ~ 1.0E+02 mSv
2.0E+01 ~ 5.0E+01 mSv
5.0E+00 ~ 2.0E+01 mSv
1.0E+00 ~ 5.0E+00 mSv

<7 METER-GEHEE RREMMASHT 15




3-4. Examples of Assessed External Exposure Dose (Effective Dose) éF\;’r ?omp?tris?r;iwith filter vent
enting after 18 hours scenario

Assessment Result [Northwest (wind direction), Medium (wind speed), Rainfall]

Venting after 18
Case hours scenario (with
filter vent)

Noble gas, lodine,
Nuclide Cesium

Evacuation | No

Isogram: External Exposure Effective Dose

1.0E+02 ~ mSv
5.0E+01 ~ 1.0E+02 mSv
2.0E+01 ~ 5.0E+01 mSv
5.0E+00 ~ 2.0E+01 mSv
1.0E+00 ~ 5.0E+00 mSv

METER-GEHEE RREMMASHT 16




3-4. Examples of Assessed External Exposure Dose (Effective Dose) “ é)vgn%ﬁ;zngznhimstZég;earri\(l)em

Assessment Result [Northwest (wind direction), Medium (wind speed), Rainfall] Venting after 6

Case hours scenario
(with filter vent)

Noble gas, lodine,
Nuclide Cesium

Evacuation | No

Isogram: External Exposure Effective Dose

L //2]1.0E4+02 ~ mSv
[77777]15.0E+01 ~ 1.0E+02 mSv
2.0E+01 ~ 5.0E+01 mSv

: g & ; X b 5.0E+00 ~ 2.0E+01 mSv

00 CLI L RRm s e ) N \ Tam 1.0E+00 ~ 5.0E+00 mSv
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3-4. Examples of Assessed External Exposure Dose (Effective Dose)

< For Comparison> Without filter vent
@ Reference Case

Assessment Result [Northwest (wind direction), Medium (wind speed), Rainfall]

Reference case
(PCV destroyed in 8

case hours, without filter
vent)
Nuclide Noble gas, lodine,

Cesium

Evacuation | No

$I0

i

‘

Isogram: External Exposure Effective Dose

1.0E+02 ~ mSv

77/ 15.0E+01 ~ 1.0E+02 mSv
2.0E+01 ~ 5.0E+01 mSv

5.0E+00 ~ 2.0E+01 mSv
1.0E+00 ~ 5.0E+00 mSv

METER-GEHEE RREMMASHT 18




3-5. Assessment Results of External Exposure (Effective Dose)
(Variability of maximum values within PAZZ)

External exposure
(Effective dose)

(mSv)
3000
2800
2600
2400
2200
2000
1800
1600
1400
1200
1000

800
600
400
200

0

X The external exposure effective dose figure of each accident scenario in the graph above is the maximum figure assessed in 12 weather patterns which are mentioned on Sheet 4.

Nuclide

Noble gas, lodine, Cesium

Target

Cumulative data in 72 hours after release

Evacuation

No

<

With filter vent

Without filter vent >

Z

Venting after 38  Venting after 25 Venting after 18  Venting after 6

hours scenario hours scenario

@® Median

R

) , Reference case
hours scenario hours scenario
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TEPCO
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[Base case] with filter vent

3-6. Examples of Assessed Thyroid Equivalent Dose Due to Exposure to lodine Venting after 38 hours scenario

Assessment Result [Northwest (wind direction), Medium (wind speed), Rainfall]

Venting after 38

A ’,_3/ :_1l:§'

i | Case hours scenario
Notie (with filter vent)
Nuclide lodine

Evacuation | No

L oTic)

7,
&

Isogram: Thyroid Equivalent Dose

' m:S.OHOZ ~ mSyv
{77711 .0E+02 ~ 5.0E+02 mSv
[ 15.0E+01 ~ 1.0E+02 mSv
[77777]12.0e+01 ~ 5.0E+01 mSv

METER-GEHEE RREMMASHT 20
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3-6. Examples of Assessed Thyroid Equivalent Dose Due to Exposure to lodine

<For Comparison> with filter vent
@ Venting after 25 hours scenario

Assessment Result [Northwest (wind direction), Medium (wind speed), Rainfall]

| ftieam

Venting after 25

Case hours scenario
(with filter vent)
Noble gas, lodine,
Nuclide Cesium

Evacuation | No

. Isogram: Thyroid Equivalent Dose

5.0E+02 ~ mSv
1.0E+02 ~ 5.0E+02 mSv
[ ]5.0E+01 ~ 1.0E+02 mSv
[77777]12.0E+01 ~ 5.0E+01 mSv

METER-GEHEE RREMMASHT 21




3-6. Examples of Assessed Thyroid Equivalent Dose Due to Exposure to lodine || SFor Somparison >with fiter vent
@ Venting after 18 hours scenario

Assessment Result [Northwest (wind direction), Medium (wind speed), Rainfall]

Venting after 18
Case hours scenario (with
filter vent)

Noble gas, lodine,
Nuclide Cesium

Evacuation No

. Isogram: Thyroid Equivalent Dose

L///15.0E+02 ~ mSv
[ ~/11.0E+02 ~ 5.0E+02 mSv

L |5.0E+01 ~ 1.0E+02 mSv
[7777712.0E+01 ~ 5.0E+01 mSv

o0 -
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3-6. Examples of Assessed Thyroid Equivalent Dose Due to Exposure to lodine| SFor Comparison>with filter vent
@ Venting after 6 hours scenario

Assessment Result [Northwest (wind direction), Medium (wind speed), Rainfall]

Venting after 6
Case hours scenario
(with filter vent)

Noble gas, lodine,
Nuclide Cesium

Evacuation | No

- Isogram: Thyroid Equivalent Dose

L/ 15.0E+02 ~ mSv
V277711.0E+02 ~ 5.0E+02 mSv

R- ; ‘ , BN \ ot | |5.0E+01 ~ 1.0E+02 mSv
,,“'; # ki \2 S WA /A%, . : [7777712.0E4+01 ~ 5.0E+01 mSv

000 e \i/ Lk et L o
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. . . <For Comparison> Without filter
3-6. Examples of Assessed Thyroid Equivalent Dose Due to Exposure to Iodlne‘ vent @ Reference Case \

Assessment Result [Northwest (wind direction), Medium (wind speed), Rainfall]

Reference case
(PCV destroyed in 8

case hours, without filter
vent)
Nuclide Noble gas, lodine,

Cesium

Evacuation | No

. Isogram: Thyroid Equivalent Dose

\/////]15.0E+02 ~ mSv
[77777]11.0E+02 ~ 5.0E+02 mSv
A AV % 8 [ |5.0E+01 ~ 1.0E+02 mSv
T Ry I N\ N \ O L N [Z227]2.0E+01 ~ 5.0E+01 mSv

) RREN WA ML RREARKSH 24
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3-5. Assessment Results of Thyroid Equivalent Dose Due to Exposure to lodine

(Variability of maximum values within PAZZ)

Nuclide lodine
Target Cumulative data in 72 hours after release
Thyroid equivalent dose Evacuation NG
(mSv)
1000000 I m
@9 ®Median
=—
10000
< With filter vent Without filter vent >
100 I
| : ol
0
0.01 o I
0.0001 I

Venting after 38  Venting after 25  Venting after 18 Venting after 6
hours scenario hours scenario hours scenario  hours scenario I

Reference case

»*The thyroid equivalent dose figure of each accident scenario in the graph above is the maximum figure assessed in 12 weather patterns which are mentioned on Sheet 4.
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[Base case] Venting After 38 Hours and (D25 Hours Scenarios

Emergenc;; diesel Off-site power
generalors 3 routes with 5 lines
3 units

>

m X

C D J— D/W spray nozzle
Méi\r\steam safety.ré“ef{, Air-cooled gas turbine power-generating vehicles
bR 1 of 3 units used

I \
(B
1
Condensate
|

(

transfer pump

\ > :

I Condensate

X1 N/,

HPCI system pump

X3

RHR s&gtem pumps RHR system pump

RCIC system pump

[Preconditions for base case & case D: Following states are assumed to continue unconditionally]

» A incident occurs in which a large quantity of water inside the reactor is lost @V ti ft
> All facilities for injecting cooling water into the reactor are unusable during the accident enting arter
(however, some facilities inside the building are able to be used to inject cooling water into the 25 hours
reactor)

; (Previous scenario at time of establishment permit application)
Operational im_p.rovements and enhancgd skills due to training . . ®Venting after
» Start of receiving power from gas-turbine generator lowered from 120 minutes = 70 minutes
»Quantity of water supplied from reservoir to condensate storage tank increased from 90m3/h = 38 hours
130m?3/h etc. S , _

(Regulatory licensing review scenario)

o0
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@ Venting After 18 Hours Scenario

Power supply

Emergency diesel Off-site power
230ar§t generators 3 routes with 5 lines
units 3 units
X )1
L —— N D/W spray nozzle Air-cooled gas turbine power supply cars

(G s ~ C D,
\ Main steam safety-rJIief valve

X2 ;i 5
X3 — L_J

X1

3 units

Condensate
storage tank

i

HPCI system pump

RHR system pumps RHR system pump |

RCIC system pump

[Preconditions for case @: Following states are assumed to continue unconditionally]

» All facilities inside the building for injecting cooling water into the reactor are unusable
»Fire engines unable to inject cooling water into reactor (cooling water can be injected only into the

Fire engines
2 of 42 units used

Unconditionally
assumes
that cooling water
cannot
be injected into
reactor

®@Venting after

—ev 18 hours
o
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® Venting After 6 Hours Case: No Scenario
Power supply Emergency diesel Off-site power
cars generators 3 routes with 5 lines
23 units 3 units
3
& X
Ea — DIW spray nozzle Air-cooled gas turbine power
\\Main steam safety-relfef valve supply car. 3 units
. [ \ =
XZ [ jL L “\
3 — ) Fire engines
X4 X1 ﬁ/ 42 units
\
\ / Condensate
\\ _ storage tank
RPV
< M M i .
' Cor|1densate transfer pump
Filtered vent
%2 J
X3 Ny

RHR sy;stem pumps

RHR syste}ﬁ pump

[Preconditions for case @: Following states are assumed to continue unconditionally]
»Soundness of PCV forcibly maintained
»Only FV usable

HPCI system pump

RCIC system pump

00
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@Venting after
6 hours
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@ Reference Case

y
/ N\ \Main steam
/

s

@Q@

| N o D/W spray nozzle zzle

Power supply Emergency diesel

safety reli

of valve

%3 —

—

X1

J

generators

23 units 3 units

A|r-cooled gas turbine power

supply car>< 3 units

Filtered vent

W3 [ \/

RHR s;?stem pumps RHR system pump

HPCI system pump

RCIC system pump

[Preconditions for case @: Following states are assumed to continue unconditionally]

Off-site power
3 routes with 5 lines

Fire engines
42 units

Condensate
storage tank

» All facilities inside the power station are unusable

®PCV damage
after 8 hours

00
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Preparation for severe accidents (1/2)

B With various measures, nuclear reactor cooling function is being enhanced.

Alternate High Pressure Water
Injection

Installation of Alternative High Pressure
Water Injection Equipment

Ensuring of Heat Removal
Means

\Vehicles with alternative heat exchangers
(Ordinarily set and ready on a hill )

Improved Reliability in
Depressurization

Placement of reIiminary
Cylinders

Alternate Low Pressure Water Strengthening Various Means of

Injection

Fire Engines

(Ordinarily set and ready on a hill ) Vehicles with Gas Turbine Generators

(Parked on a hill)

Intensifying Secondary
Batteries

DCA-300ESK

(Installation on a hill)

a hill )

Critical Equipment
Room

Intensifying Emergency

Water Source

Emergency
power
supply panel

Construction of Fresh Water Reservoir

000
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Preparation for severe accident (2/2)

B In case that the core is damaged, means for moderating thermal effect have been strengthened.
B Filtered venting system is one of the facilities for the means to be set up in order to eliminate more than
99.9% of particulate radioactive materials. (the primary cause of ground pollution at Fukushima is

Cesium -137)

Hydrogen Treatment

Leakage Prevention from Reactor
Containment Vessel

(L b

— —

A Catalytic Manner

/TN /TN Static Catalytic Hydrogen
Recombination Device in Static

Suppression of Radioactive Material
Release/Hydrogen Emission

Lt Sl

| Top Head Flange Cooling Line |

Water injection into the Bottom of the Reactor

i N

Substitute Spray
to PCV

Aboveground Filter Vent

| Metal Filter [~

ted Gas Entrance = [

Exit of Vent

1

Gas

Water Scrubber

Water

|

Bubble Breaking Device ]

Scrubber Nozzle ||

|—

Filter Device
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Reduction of Noble Gas Emission by Stretching Containment Vessel Venting

BEnhancing competence by drills and improvements in administration enable
to extend the time to containment venting.

® [njecting water into a reactor as early as
possible by being able to use gas turbine
generators smoothly

® Preventing dry up of cooling water for
containment vessel by enhancing water
supply from a reservoir

l Drill to start turbine generators
B Stretching Containment Vessel Venting: about 25 hours — about 38 hours
(M case) ( base case)

=By doing this, noble gas is attenuated further and the emission amount will

be reduced.
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Measures to Reduce Impact of Containment Vessel Venting

B Installing alkali control and iodine filters reduces iodine at the time of

conducting containment venting.

lodine filter

pH control inside containment vessel

More than 98% of gaseous lodine (organic lodine)
can be removed after going through filter device.

Flow of gas

Approx. 3 meters
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To outlet
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| vessel
1

The amount of lodine emission can be reduced by
making water inside containment vessel alkaline
and preventing the generation of gaseous lodine.

Primary Containment Vessel

e L

Chemical Liquid Tank
>R

Cohdensation
Stqrage Tank iquid

D2

Condensation Transfer Pump =
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Reduction of Radioactive Materials Emission by Avoiding Containment Vessel Venting
(Substitute circulative cooling)

Hm\/enting containment vessel can be avoided by controlling pressure increase
inside containment vessel and installing a substitute circulative cooling line to
remove heat while circulating suppression pool water.

Primary Containment Vessel (PCV)

TTTTT

Abbreviation
RHR : Residual Heat Removal System
HPCF : High Pressure Core Flooder System

,Ql E SPCU : Suppression Pool Water Clean-up System i
To @D RHR g“g = T = ' S/C  : Suppression Chamber :
g ' _.'_ i SPH : Suppression Pool Water Draining System |
x . i MO : Motor Operated Valve :
Water 3 S/P water is ' : !
Injection 2 transferred by the 1 Hx - Heat Exchanger i
RHR 2 pressure from PCV b el |
[MO]Wash Water \%/ 1
Line S/P =
—
Outer E > ® - > To D
Connectior
¥ LQ_')iP—' To S/C,SPH
Substitute Circulative Cooling (newly installed)
Radioactive Waste Treat
m Condensation Transfer Pum To reactor
‘ —D<HX Air-cooled
h{ Gas Turbine
Generator Vehicle
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