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 New Regulatory Passed: PWR 12NPPs, BWR 2NPPs+1NPP
 Five NPPs restarted, but Ikata NPP forced to stop by court 
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5 PWRs restarted in 2015 and 2016

3

Sendai 1, 2 restarted in December 2015. 

Takahama 3,4 restarted in 2016, 
after 1 year stop by court . 

Ikata 3 restarted, Aug., 2016. But Court 
ordered to stop operation, Dec., 2017. 

Risk of Justice is bigger than that of natural hazards, in Japan.

A judge ordered to
stop operation of
Ikata 3, on Dec. 17.
The reason is a volcano
90,000 years ago. 870MWeX2
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4 PWRs will restart in 2018

4

Genkai 3,4 and Ohi 3,4 will restarted from March to May, 2018.  

Takahama 1,2 will restart Oct. 2019, by 60 years license.
Mihama 3 will restart  after March 2020, by 60 years license.
Mihama 1 and Ohi 1,2 will be decommission because of high cost of renewal. 

Genkai 3,4 Ohi 3,4

Takahama 1,2

Ohi 1,2 (Ice Condenser CV)Mihama 3 Mihama 1
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Kashiwazaki Kariwa passed for Restart

5

Tepco Passed NRA (Nuclear Regulatory Authority Japan)’s 
review to restart Kashiwazki Kariwa 6,7.  

55

Large Steel wall 
and door

Elevation of 
Balcony is 15m

Grand Elevation of KK 7 is 12m 

Reactor building was enforced to be a castle for ＥＣＣＳ survival.

Kashiwazaki Kariwa 6,7 (ABWR 1356MW X 2)
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New Regulatory Requirements
Special safety 
bunkered facilityTornado Volcano

Wildfire

Reactor building

Turbine building

Fire engine
Mobile pump

Aseismic base isolation 
commander building

FCVS

Fault survey trench

Boring exploration

Water proof EWS
pump building

Seawall

Underground survey

Reservoir
Injection 

pump

Mobile generator

Generator
Intentional aircraft attack

Multi-external transmission 
line

FCVS
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Depressurization & Core Cooling for PWR 

7

SG 
Secondary 
Cooling

Core 
Injection

RHR Pump+HPI Pump

TD AFWP

RCP MD AFWP
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Containment Vessel Cooling after BDBA
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CV Cooling
FP Removal

H2 Reduction
by PAR

Sea Water 
Pump for UHS

Cooling Debris
MCCI Protection
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CV Cooling using a Mobile Pump
(1)CV Cooling unit
(2)Seawater (3) CV Spray

(1)

(2)
(3)

CV Spray Pump

Aux. Cooiing

Aux. Cooling Pump

Sea
Water

Cooler

Connect to UHS

Mobile
Pump

蒸気発生器
Acc.

Natural 
Convection

CRDM
Sea Water 

Pump

CV Spray

Natural Convection
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Tsunami Protection: Water proof door
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Motor Driven Mobile Pump

Diesel Engine Driven Mobile Pump

Water Proof Door

Alternative Injection Pump
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Resilience for CV Cooling
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CV Spray by mobile pumpCV Recirculation 
Cooling   
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Resilience for H2 Accumulation
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Hydrogen Passive  
Autocatalystic 
Recombiner 

Heated Ignaiter 
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FCVS will be installed under ground Pit

13

原子炉建屋

ＣＲＤ
補修室

ＣＲＤ

ＨＣＵ

弁室
ﾍﾟﾈ室

X-81

ＳＦＰ

Ｓ／Ｐ

ＨＣＵ

FMCRD制御盤室

中央制御室

X-251

所員用エア
ロック室 FCS(B)室 FCS(A)室

フィルタベント
設備建屋

フィルタベント
トレンチ

FV送風機

粒子よう素
現場盤

水素モニタ

C/ C

給気
フィルタ

格納容器フィルタ付
ベント装置

＜頑健性確保型ＰＣＶベント設備例  ＞

航空機エンジン等の
燃料流入防止を考慮

緊急時制御室と中央制御室
からの操作を考慮

排気管の位置分散
航空機燃料流入防止堰
緊急時制御室と中央制御室からの弁操作

排気筒

位置的分散を考慮

Alt. Stack

Stack

Barrage

Vent Valve

PCV

Extended
Valve Shaft

Reactor Building

RPV

S/P S/P HCUHCU

FCVS

GL

■FCVS will be installed under
ground Pit (Banker)
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Filtered Containment Venting system
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ＡｇＸ RASA

Hokkaido University

Kakenhi(B) 24360388

Kashiwazaki Kariwa 
TEPCO
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Alternate RHR system by using the Heat Sink Car
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PCV Mobile Heat Sink CarPCV Spray

Core Injection

CST

R/W   

RHR(A)  
RHR(B)  

Connector

Existing RHR Line
Additional RHR Line

Residual Heat Removal System
High Pressure Core Flooder
Suppression Pool Cleanup
Makeup Water Cooling
Suppression chamber
Suppression Pool Drain
Motor Operated Valve
Air Operated Valve
Heat Exchanger
Flow Rate Mater

To RPV

RHR(B)  

To SPH
Tie Line

Test Line

Cooling Line

TO S/C

RPV

To T/B
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Mobile Heat Sink Car and Fire Engines 

16
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Decommissioning of Fukushima Daiichi
Frozen Wall Take out of spent fuel for 1F-3
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Progress Report of Fukushima Daiichi

18
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Investigation of Unit 3 Pedestal
Fish type Robot was used to investigatie debris in pedestal

CRD Housing SupportCRD Exchange Guide Rail CRD Housing Flange

Ref. CRD Support 1F-5
CRD Exchange Guide Rail
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Fish Type Robot “Mini-Sunfish” took Video 

20

Mini-Sunfish 
IRID/TOSHIBA

CRD Housing FlangeCRD Housing Support

Melted CRD Housing
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Fish Type Robot “Mini-Sunfish” took Video 

21

Isolation Ball Valve was open 
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Kimura Chemical Plants

Rasa 
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For Fukushima-Daiichi Decommissioning
Radiation protection during a process of 
cutting core debris should be needed.

23

熱膨張
と変形

原子炉格納容器

主蒸気管

原子炉
圧力容器

サンド
クッション部

漏えい
ＦＰガス

熱膨張

TIPﾁｭｰﾌﾞ
継手

FPガスと蒸気噴

圧力抑制室

FP漏洩防止

空気浄化システム 汚染フィル
ター処分

プラズマカッター
レーザー切断
ドライアイス除染
ワイヤーカッター
による粉塵発生

In order to develop an air clean up system for radiation 
protection during a  cutting core debris of the Fukushima Daiichi 
NPP as a process of their decommissioning, a high efficiency 
filters should be developed, such as a wet-type aerosol filter, a 
metal fiber filter, a silver zeolite

Visit Zion NPP

Plasma Cutter
Laser Cutter
Wire Cutter
Drilling machine
Etc. for Debris Aerosol Filters

FP release 
protection
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Metal Fiber Filter Trapped nanometer size Powder
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Trapped nano powder of BaSO4
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60nm~1mm
DF>10,000
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Iodine Absorbed Analysis Result in a AgX Particle
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Iodine was captured 
even at the center of  

a AgX particle
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The study results were introduced by NHK ETV 
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AgI
Chernobyl

Fukushima Daiichi
Science Zero

AgX
CH3I
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Super Engineer Education Project

28

*MEXT: Minister of Education, Culture,
Sports, Science and Technology 
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Framework of the Project
■Collaboration of Universities, Electric Power Co., Vendors

and Supported by ISOE, University of Illinois

Prof. Narabayashi
Hokkaido Univ. 

ISOE NATC
Prof. D. Miller

University of Illinois

Univ. ATOM

HITACHI GE
ABWR/ESBWR

MHI

PWR

JINED
Senior Network

AESJ
JAIF
HRD

炉心伝熱・コアキャッチャ

Hokkido
Electric.

Hokuriku
Electric

Chugoku  
Electric

JAEA
Network

29

TOSHIBA/IHI 
AP1000
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Number of Students Trained in this Project

Students Major
Number of Students

TOTAL
FY 2015 FY 2016 FY 2017

BS 1 All students in Hokkaido － ５０ ５０ １００

BS 2 Civil, Natural Resource,
Environment, Electronic １００ １００ １００ ３００

BS 3 Nuclear, Mechanical 
Engineering １２０ １２０ １２０ ３６０

MS 1,2 Nuclear, Plasma, 
Radiation, Mechanical ０ ７０ ７０ １４０

NPP Training 19 ATOM Universities １３ １３ １３ ３９

Vendor R&D 19 ATOM Universities １３ １３ １３ ３９

ISOE/Illinois Excellent Students ５ ５ ５ １５

TOTAL ２５１ ３７１ ３７１ ９９３

30
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Students Training Programs for Super Engineer
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Lecture on severe accident at Hokkaido Univ. 2Pd Filtered Containment venting system test

Plant Simulator at Tomari NPPEmergency training at Tomari NPP

Robotics
Contest
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Training at Hitachi GE・JAEA and 
Discussion With Senior Network

32

JAEA

At the Electronics Museum of Tepco

JRR3

Lecture on Safety Measures at Hitachi GE Presentation of Company activities of Hitachi GE
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Training Shika NPP and offsite center
Lecture on safety measures for Shika NPP

Training using plant simulator at  Shika NPP Trench to confirm no active fault at Shika NPP

Lecture on the purpose of offsite center

33
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Training at ISOE Symposium and NPPs

34

ISOE Symposium attendances with the 5 students to be super Engineer in Future 

Five Students joined the NRC Region III RPM 
Meeting to learn operational topics

Five students Visited DC Cook NPP 
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Visit Dresden NPP

35

Steam pipe heater to
protect frozen

Isolation Condenser

Hand wheel to operate RWCU valves

35



Restart Status of Japanese NPPs & Super Engineer Project Prof. Narabayashi, Hokkaido Univ., Japan

Hokkaido University Doctoral Commencement
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Prof. James Stubbins Memorial Lecture for John Palms Award

Congratulations Dr. Shinichi Kawamura for the John Palms 
Outstanding Innovation Award, Jan. 9, 2017.

Congratulations to Dr. Shinichi Kawamura !   Sep. 26, 2016

Held at the Hokkaido University on July 31, 2017 
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Conclusion
 From the Lessons of Fukushima-Daiichi Accidents, 

Japanese NPP has installed safety measures, and 
Sendai 1 and 2 restarted in 2015. Ikata restarted in 
2016. Kashiwazaki-Kariwa(ABWR) passed to restart
in 2017. Four PWRs will restart in 2018.
Development of Filtered Venting System (FCVS) with 

silver zeolite has finished. Installation has started.
Development of a high efficiency multi-nuclide aerosol

filters for radiation protection has achieved high DF at
Hokkaido University as a MEXT project in Japan.
Nuclear education is very important to encourage 

students to be super engineers for future Nuclear 
Energy. The Project is funded by MEXT, Japan.
Super Engineer Education Project has succeeded by 

the support of ISOE NATC. Thank you, Dr. D. Miller.
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