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Fukushima
Daiichi

Almost whole area-was-flooded

Fukushima Daiichi NPS after tsunami
(Blue color: flooded area)
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External factors that made field work difficult (yard External factors that made field work difficult (inside the building)

[+ As there was no power, work inside the building was conducted in complete darkness.

extremely poor conditions, with uncovered manholes and cracks and depressions in the - As there was no power, temporary instrument power had to be installed separately for each instrument.
ground (in particular, nighttime work was conducted in the dark).

\ « During the initial response, there were several aftershocks, and work was conducted in

«_There were also many obstacles blocking access routes.

H07- J/%%ﬂ?m ST e
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External Exposure at Fukushima I NPP(11.Mar.~30.Jun.)
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\ 98 55 ‘ 27 3 ) 0 0 ) 0 0
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[HO8- TEFL V- H A FHRALY Bt

(=) FAHEZ - ?ﬁﬁéiﬁﬁf&;l%ﬁﬁlﬁﬁ:—i EX Y
PR FE 2 M RRAE S - YR e 2 e
(Mr. Takanobu Kakuki) 5% % [ Urgent (Short-Term) and Middle-Long Term
Countermeasures for Tsunami at Hamaoka Nuclear Power Station based on the 2011
off the Pacific Coast of Tohoku Earthquake  * i'ﬁﬁﬁ_\f’ BE| XA T Safety
Re-assessment of Taiwan s Nuclear Power Plants after Fukushima Daiichi
Accident -~ ‘ﬁﬁ 2R ﬁﬁ [5i~ 5% "Proactive Plans & Countermeasures to
Beyond Design Basis Accident (BDBA) of Nuclear Power Plant ;- f‘,fﬁ%“)iﬁﬁﬁi
T8% AT < ¥ "Reevaluation of the Impact of Earthquakes and Tsunami on Nuclear
Power Plants in Taiwan ;e ?f'}{ﬁ’EHJEFTﬁ%PJ”’Fﬁ’%E@/[R :
- 2001 PR FA™ N E A REYRS TR R 1 RIS
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Urgent Countermeasures on Safety (&
at Hamaoka NPS -

Even if 3 functions ((1) All functions to supply AC power source (2) All functions to cool
reactor facilities (3) All functions to cool spent fuel storage pool) are lost by tsunami,
damages of core and spent fuel storage pool are prevented through countermeasures
O~®

Securing of power supply in emergency
(1) Prevention of battery loss by newly installed

‘generators for disaster' Resctor Building _____Spent Fusl Storage pocl
(3 Power supply to SRV used to reduce reactor \ [ u

pressure by 'generators for disaster’ ﬁ"mw'%_ R ) ? ® 'm‘

from 31

Securing of heat-removal function in emergency i — offs “""‘"""S,'.."‘.‘.’.\F”".J RO o .
(2Securing water source by newly procured 'portable ﬂ ﬂ . e d ®

Reenin e sdeiedt TR
@Keeping reactor water level by injecting water ﬁ

through make-up water pump and portable pump Control Center  Board Y-

which get electricity from 'generators for disaster' /
(BVentilation from PCV when @l & | | Rew |

PCV pressure increases S B L ® ly
(®Keeping water level of spent fuel e S TL; & Tl P /

storage pool by injecting water | w( I

through make-up water pump il System " fl

and portable pump which get f § % ;

electricity from ‘generators > = [ Jer ] RV

for disaster ' S M:‘g_ Uell 29

RHR ‘Suppression Chamber

{09~ FI RS 2 I L AR L B 2 B ;
2. ISR PR LA PR LS
ﬁlﬂiﬁaﬁ'ﬁjﬁz\?\{ﬁ‘uﬁﬁﬁgj s {ETu\ﬁFﬂgfﬁﬁ = ﬁ(RCIC) N T E:T‘IEU N ’{/Vé}g‘ﬁy}:}&
FIPOLE AR = BB SRR - DR Ry R R
%%‘E‘[ﬁ/\ﬁﬁ?Jrﬁl@'ﬁ‘Pﬁ o
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Securing of Power Supply in Emergency -;gln

B Securing of 'generators for disaster’

To secure power supply in the case all AC power sources are lost, generators
for disaster and cables were disposed. (completed on April 19, 2011)

@ Even if all AC power sources are lost, electricity necessary for RCIC and its monitoring system
is supplied by generators for disaster.

Electricity to inject water to reactor and spent fuel storage pool is also supplied by them.

Inside . < Electricity can be supplied
Outdoor Buillding Disconnecting aBOUE § WBUFS
/ o Hﬁl EEV BE”

] o=z

o ; % ) n

Power o -

Source Transformer *

(500,000kV or 270,000kV DC128V -ﬂh
—6.9kV ) Battery Charger

b Alternative water
" injection i

Emergency D/G
Inoperable

Generator for disaster

niut.4 Rooftop)
[ Number of("('ii;tpo;ftpi‘:;n 1 Unit.1,2 : 1 respectively Unit.3,4 : 2 respectively Unit.5:3
(Back-up) Height in Hamaoka site: 3

® 2011 Chubu Electric Power Co., Inc. All rights reserved. 6

10~ RIS By P B R0 oy AL s K o

3.Wﬂﬁﬁﬁﬁﬁﬁﬂ?ﬁﬂﬁﬂﬁ@%%WQMﬁ*}ﬁ

FUE N F' S e Al l{ 'jF’J 21 (CST condensate storage tank) =

SR e Ay sﬁﬁﬁxA«a$wu%ﬂmme

FRI B,

hF[

AR L

Securing of Heat Removal Function in Emergency (1/4)“@

B Securing water source by portable pumps
To secure water source for RCIC to continue injecting water to reactor, portable
pumps and hoses etc. were disposed. (completed on April 19, 2011)
@ When water source of RCIC is switched from suppression chamber to CST (water source tank),

cooling water is supplied from freshwater tank or intake chamber (sea water ) driven by
portable pump, to keep CST water level.

Reactior Building

- Water Source Tank
(Fralhwmr) Water Source Ta

Portable Pump

[ Number of pump disposition ] Unit.1,2: 2

Unit.3~5 : 2 respectively * one set of fire-fighting hoses were
disposed for each pump ( 20m length 6 hoses / set) (Back-up) Height in Hamaoka site : 4
©2011 Chubu Electric Power Co., Inc. All ights reserved. |

1= R S g e S gy o L 2 1<

4. TR IS PR S o
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Securing of Heat Removal Function in Emergency (2/4%:

B Alternative injection to reactor
In preparation for the loss of all cooling functions of reactor and spent fuel
storage pool, portable pumps and hoses etc. were disposed to inject water
alternatively. (completed on April 19, 2011)
@Alternative injection water to cool reactor is supplied with portable pump from water source
(fresh water tank etc.)

SF Pool Make-up System Line

= tahF
o [l 5

Portable Pump

Connecting Port

o i3 &h i
250

to Turbine

sc5+from Feed

ROWS Pume +"Water Pump

R
bl

RCCW Pump RHR Pump

[ Number of disposition ] Unit.1&2:2 Unit.3~5 : 2 respectively * one set of fire-fighting hoses were
disposed for each pump ( 20m length 6 hoses / set) (Back-up) Height in Hamaoka site : 4

12~ PP ITE 2 e TR 0 IR T 5130

5. B R
SRR R R B RSP > AR LI P A B R
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Securing of Heat Removal Function in Emergency (3/4)3‘2-%:

M Ventilation of PCV

In preparation for necessary PCV ventilation in station blackout, nitrogen bomb etc.
are disposed so as to correspond to it promptly. (completed on April 19, 2011)

@®Ventilation means to exhaust air in piping and vessels.
In PCV ventilation, heat (steam) in PCV and in suppression chamber is exhausted by opening
valves, to prevent excessive rise in pressure.
@The amount of radioactivity discharged at ventilation is much lower than "target value* on
discharge management per 1 year' defined in Hamaoka NPS based on safety regulation,
even if the discharge continues for 1 year.
(‘Target value on discharge management’ is 0.05mSv / year at boundary of Hamaoka NPS site)

)

Nitrogen is directly
supplied from
nitrogen bomb

13- B piESe

6. ASRIPPRRAITE R AIT L= FIP R QOSSR
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Securing of Heat Removal Function in Emergency (4/ 4);‘-%:

B Alternative injection to spent fuel storage pool
In preparation for the loss of all cooling functions of spent fuel storage pool,
portable pumps and hoses etc. were disposed to inject water alternatively.
(completed on April 19, 2011)
@ Alternative injection water to cool the pool is supplied with portable pump from
water source (fresh water tank etc.)

Make-up System Line

e | OO A
[ [ ad S
Portable Pump — PR —
Connecting Port
o i
:l'}:,*—--iw&%% e o RN

|\ Il E = to Turbine

s2s/from Feed
‘Water Pump

RCWS Pump

ol
fd s il

RGCW Pump  RHR Pump

© 2011 Chubu Electric Power Co., Inc. All ights reserved. 10
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Execution of Other Voluntary Countermeasures :se»

- In preparation for the loss of the function of sea water system by flooding of pump's
motor, spare motors were secured and their replacement procedures are developed
as means to recover the function early.

- In preparation for the loss of the function of outdoor light oil transfer pump of
emergency diesel generator by tsunami, light diesel oil transfer pumps were disposed.

- To remove debris and to secure access route, heavy equipment (wheel loader) was

disposed. (completed on April 19, 2011)

Makeshlft.DEw\Qfor
Transfer g—Ll,ghtOlI g

Wheel Loader

[A1S- B Rt —‘}L}'”Ffmi—‘f\?:l S LY P
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Execution of Training to Secure Safety in Emergency .;,(,rf,,

- Assuming that Hamaoka unit.1 - 5 are stricken simultaneously by tsunami, trainings for
Individual measures in emergency were held by utilizing procedures and capital machine
parts based on emergency plan, and effectiveness of the trainings was confirmed.
Necessary improvement was carried out. (completed on April 19, 2011)

- Trainings will be regularly executed in the future.

<Int ted training (C — d on April 19) >

< Individual (night) training (Completed on April 15) >

Trainings for Individual Measures Integrated Trainin
-Alternative water injection to reactor -Integrated training in case of total
= Alternative water injection to spent fuel black out and all units simultaneously

stricken by earthquake, and under

storage pool
massive tsunami warning

=Securing water source with portable
pump

=Power supply with newly installed
generator for emergency etc.

16~ 2 BRSO BB | W P OSSR Y - FI s
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Countermeasures to Enhance Safety Margin to Tsunami (1) &%,

B Construction of breakwater wall at the seaside of Hamaoka NPS site
Breakwater wall will be constructed to prevent tsunami intrusion to the site.
@T.P.+12m or more height of concrete breakwater wall will be constructed

in the site at back side of frontal dune (partially including the flank).
(The preparatory work has begun since April 5, 2011)

Hamaoka NPS side Seaside
—e. —

Breakwater wall J T-P-+12m or more

(Height T.P.+10~15m, Width 60~80m)

io breakwater wall Location of breakwater wall

qgﬂin 12 “[\lﬁ‘/IZ SN FpgpLEE [ﬁggpﬁ,‘ﬁ
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] IV~ TR AR TRV 1 PP 7 A T R 5 oy 1
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Countermeasures to Enhance Safety Margin to Tsunami (3) é(scfn

B Installation of emergency backup AC power units

Emergency backup AC power supply units (gas turbine generators) will be installed
on the height in Hamaoka site where tsunami will not have any influence on them.

@ In preparation for loss of off-site power and emergency diesel generators,
emergency backup AC power units will be installed on the height in Hamaoka site
where tsunami will not hit them, and supply power promptly to equipments
of reactor core cooling system etc.

Reactor Building Emergency ba‘:-k“p
AC power units
Power Supply Supply Electricity

[ Power supply by emergency backup AC power units ]
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Institute of Radiological Sciences, NIRS) ?, E"gﬁiﬁlﬂ 3% # " Behavior of

radionuclides in the environment and impacts of Fukushima Dai-ichi NPP > %
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___Behaviour of radionuclides in the environment

(Iz) HOl CH3l atmosphere n
s . for lodine
= - CHsl
(12) i | A . E153
o 103" 103" 5p|ant (half-life : 1.6x107 y)
sea salt - l |
/
facility
) Seil ¥ Y e
M soil solution DBDOSItEOﬂ (VD)

= r

- CH.I I
) ) \.f_\-\l

103"

Parameters required for dose
assessment have been collected.

NIRS

N 1257 SN
Trabsfer(TF)
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Depth distributions of 137Cs and 2°Sr in soil
(Total activity = 100%)
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FiG. 3.19. Deprh distributions 0]‘”'(‘; and “Sr measured in 1987 and 2000 in a soddy gley sandy soil (in per cent of 1otal
activiry) in the Gamel region of Belarus [3.46].
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Forms in soil
(Total activity = 100%)

Cs—137 Sr-90
Exchangeable -
Extractable
120 2% 12%
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FIG. 3.18. Forms of radionuclides in soddy podzolic loam
sand soil of the Gomel region of Belarus in 1998 [3.46].
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137Cs and 31l in coastal sea water
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W Stable geological environment WMulti-barrier concept

To keep man's biosphere away from To protect man's biosphere from the
direct contact with the waste radionuclides transported by groundwater

Over three hundreds of el
meters underground

= Natural barrier

L wlti-barie
Studie rrﬁg'n 5 of Studies on thermo=- Studies on radionuclide
[ r ution -mechanical migration in red
mm';"li"r;lﬁ e i s mltn'ljad processes ha:!iar mat&rl 5 and rocks

Equipment in Engineering-scale Test
and Research Facility (ENTRY)

[E———
Equipment in Quantitative
Assessment Radionuclide Migration
Experlmem Facility (QUALITY)

ENTH"r' was deslgned to perfnnn a set nf relathrel:.r
large scale, non-radioactive experiments and to assess
the performance of the multl-barrler system. The
sclentific and technical findings will be used for the
establishment of the sclentific and technical bases of
safe geological disposal.

QUALITY was designed to investigate the

radionuclide migration behavior under
anaerobic conditions. This facility contains
atmosphere-controlled alove boxes which
are used to obtain basic data of
radionuclide migration In engineered
barrier materials and rocks at the
laboratory scale, A variety of analytical
equipment is available in this facility.
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Opening Session (9:30-10:10)
“The changes in Japanese nuclear industry from the previous seminar” (20 min.)
Mr. Takuya Hattori, President, JAIF
“Outline of government activities in response to the Japan earthquake” (20 min.)
Dr. Chuen-Horng Tsai, President, Chung-Hwa Nuclear Society

Session 1: OQutline of Fukushima Accident (10:40-11:50)

Chairperson: Prof. Kazuhiko Kudo, Professor, Kyushu University

[Presentation from Japan]

“Effects of the Earthquake and Tsunami on the Fukushima Daiichi and Daini Nuclear Power
Stations” (50 min.)

Mr. Masayuki Ono, General Manager, Process Improvement Group,
Nuclear Quality & Safety Management Dept., Tokyo Electric Power Co., Inc.
[Discussion with the floor] (20 min.)

Session 2: NPP Safety Review after Fukushima Accident (14:00-15:35)
Chairperson: Mr. Hwai-Chiung Hsu, Vice President, Taiwan Power Company
[Presentation from Japan]
“Urgent (Short-Term) and Middle-Long Term Countermeasures for Tsunami at Hamaoka Nuclear
Power Station based on the 2011 off the Pacific Coast of Tohoku Earthquake” (30 min.)
Mr. Takanobu Kakuki, Assistant Manager, Design & Engineering Group,
Nuclear Power Dept., Nuclear Power Div., Chubu Electric Power Co., Inc.
[Presentation from Taiwan]
“Safety Re-assessment of Taiwan’ s Nuclear Power Plants after Fukushima Daiichi Accident”
(15 min.)

Mr. Wen-Chun Teng, Section Chief, Department of Nuclear Regulation,
Atomic Energy Council
“Proactive Plans & Countermeasures to Beyond Design Basis Accident (BDBA) of Nuclear Power
Plant” (15 min.)
Mr. Chih-Hung Lin, Deputy Director, Department of Nuclear Generation,
Taiwan Power Company
“Reevaluation of the Impact of Earthquakes and Tsunami on Nuclear Power Plants in Taiwan”
(15 min.)
Mr. Teng Fung Yang, Taiwan Power Company
[Discussion with the floor] (20 min.)

Session 3 Fukushima Accident: Radiation Effects to the Environment
(16:00-17:20)

Chairperson: Mr. Ming-Te Hsu, Deputy Director, Atomic Energy Council

[Presentation from Japan]

“Behavior of radionuclides in the environment and impacts of Fukushima Dai-ichi NPP” (30
min.)

Dr. Satoshi Yoshida, Planning and Promotion Unit Leader,
Research Center for Radiation Protection,
National Institute of Radiological Sciences (NIRS)
[Presentation from Taiwan]
“Radiation Protection Measures in Response to Japan' s Fukushima Nuclear Accident” (15min.)
Dr. Ruoh-Tsann Lee, Atomic Energy Council/ Dept. of Radiation Protection
“Review of Environmental Radiation Monitoring Implementation in Taiwan™ (15 min.)
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Mr. Chi Chang Liu, Radiation Monitoring Center, Atomic Energy Council
[Discussion with the floor] (20 min.)
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Panel Session: Fukushima Accident - Impact to the Society (9:00-11:40)
Chairperson: Mr. Nobuo Ishizuka, Senior Managing Director, JAIF
[Keynote Presentation] (20 min.)
“Fukushima Accident - A view from Taiwan and effect to the Taiwan's public opinion”
Dr. Tieh-Chi Chu, President, Nuclear Information Center

[Short Presentation from the Panelists] (4 panelists, 15 minutes each)
- “Crisis Communication in the Fukushima Accident”
Prof. Shoji Tsuchida, Faculty of Safety Science, Kansai University
- “From the perspective of NPP Siting Area”
Mr. Toshiro Kitamura, Consultant, JAIF
- “The Impacts on Taipower Nuclear Power Plants after Fukushima Accident”
Mr. Hwai-Chiung Hsu, Vice President, Taiwan Power Company
- “Lesson-Learned from Fukushima Accident and It s Impact on Related Research Program in
Taiwan”
Dr. Lih-Yih Liao, Director, Nuclear Regulatory Technology Support Center,
Institute of Nuclear Energy Research
[Panel Discussion] (30 min.)
[Discussion with the floor] (20 min.)

Closing Remarks (11:40-11:50)
- Dr. Chuen-Horng Tsai, President, Chung-Hwa Nuclear Society
- Mr. Takuya Hattori, President, JAIF
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