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Prestart Status of Japanese NPPs
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Sendal 1, 2 restarted in 2015
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Congratulations for Restart Sendal
NPP Unlt 1 and 2 89OI\/IWeX2
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Takahama 3, 4 are ready to restart

870MWeX2
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Protect CV and PCV cooling

PWR: CV Spray, CV recirculaton BWR: PCV Spray and RHR,
cooling, PAR Ejltered vent

20 30
Distance {km) '

Top head flange cooling
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CV Cooling: Mobile pump for cooling

Sendal NPS
(1)CV Cooling unit
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Resmence for CV Cooling
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Resilience for H2 Accumulation

Hydrogen Passive Heated Ignaiter
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Tsuami Protection: Water proof door

Restart Status of Japanese NPPs ¥4 Prof. Narabayashi, Hokkaido Univ., Japan 35




Mortar Driven Water Injection Pump
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Diesel Englne Drlven Water Injection Pump
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Resilience for Water Injection:
Motor Driven Pump (Diversity)

-
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Portable Water Supply Pumps for Resilience

Action at Ikata NPS
!
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Resilience for CV damage:Water Cannon
e
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Snorkel Building at Hamaoka
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Measures for SA in BWR
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MEXT Project for Nuclear Human Resource Development .

Development of a high efficiency multi-nuclide
aerosol filters for radiation protection during a
process of cutting core debris.
at Hokkaido University.




For Fukushima-Daiichi Decommissioning
Radiation protection during a process of

cutting core debris should be needed.

MIn 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
metaﬂl fiber filter, a silver zeolite
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Advanced Liquid Processing System (ALPS)

Shinchosya

Treat the contaminated water
by removing radionuclides

7150

Tons/day in first installed system

2,000

Tons/day with first installed system
+ additional system
+ high-performance system
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processed so far
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Contaminated Water Status

Radioactivity concentration of main nuclides
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* Sampling was conducted on Nov. 5, 2013 (April 9 to 12, 2013 as for ALPS outlet water)

Restart Status of Japanese NPPs Q}%@‘ Prof. Narabayashi, Hokkaido Univ., Japan




Robotlcs for Resilience Action at Fukushima Daiichi NPS
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Inventory analysis for all the
Radio Active Nuclides

(100 sec after)

Number of protons
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There are many aerosols except agonic lodine

1129:Decay constant=16 million years, CH;l may cause of thyroid cancer

Inventory of nuclide in Fukushima Daiichi Unit2  012-018 i&r#.
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Metal Fiver Filter Test

B High performance Metal Fiver Filter with AgX, supplied by RASA

| = Metal Fiver+AgX

B 0.6um BaS04 25gX40 batches=1kg
There are no particle at the down stream of the filter (DF >10,000)
B Differential Pressure was almost constant
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High Performance Filters for Multi-Nuclides

Micron aerosol Wet type scrubbing Metal fiver filter Zeolite filter to
Feeder nozzle for aerosol for organic lodine

Scrubbing
nozzle
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Wet Type Scrubblng Nozzle
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Dry Type: Metal Fiver Filter+AgX
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Metal Fiber Filter Test

N
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Radioactive Organic lodine Capture Test

Flow rate, Temerature, Humidity are parameters for the test

Tohoku University Radioactive CH,l Feed System
Flowrate control Z @ [ Ar+100ppm CH,l =
CH,I+Ar o Hot or Cold Test
# @A == .CH,l (>100ppm)
—> H..|
e ——
AgX ‘ |
= ﬁ
Steam Generator
Humidity
control Constant 50wt% Etanol
Temperature 15ml
O|
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SEM—-EDX Analysis Result in a AgX particle

20um

lodine was captured
even at the center of
a AgX particle

20um

TTHRARTNIL o .

® 40 o Hot
¢ Cold

0 25 5 75 10 12.5 15
AgX&IEE (g)
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Survey at Basement Floor of Unit 1

Reactor Buildino

Robots Survey and repair toward filling PCV with water

o}

protective co

er

External catwalk

Survey equipment
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Investigation into Unit 3 Leakage Location

Finding of water leakage L
Comprehensive view survey

camera (pan tilt camera)

MI ‘ MSIV room s g
I — ini i urvey enaoscope camera
water injection | Plplng penetratlon part Dosimeter y P
(hot spot dosimeter) Reactor Building 2nd floor -
v . . . Floor space of the air
Water  Main steam piping D conditioning machinery room
flow
(Drawing seen from the containment vessel's Main steam
interior) Reactor pipe process
Building 1st / radiation
Reserve (X-46,47) floor MSIV monitor
o
OP.15280 = @) )= = = = = = = = = = = . room
o
©O- g
A Q Feedwater
eedwater system piping penetration part (X-9A, B) 5 it
i
0.P.13270 3 Ve
Containment vessel water | 3
level .
(assumed water level based on m g .. - — Gratlng
pressure conversion) e (7] R i
From 0.P.12020 o, 1mv0 4 .‘ ~<——Main steam
Main stea tem piping penetration part (from X-7A to[p) o ‘K o piping
0.P.10610 o i
Main steam system drain piping penetration part (X-8) ~ Leakage location
Main steam isolation valve (MSIV) piping penetration part Reactor Building 15t floor MSIV (cross-section)

Cross-section schematic diagram
Note: the radiation monitor for the main steam pipe process is located between water pipes A and B and main steam pipes B ad C.
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Investigation into Bottom of Unit 2 RPV (1/2)

Transformer Type Robot fo

r

=

Investigation debris at pedestal

(2Status/circumstance
investigation on the
inside of pedestal

(DStatus investigation
on CRD rail and
opening in pedestal

CRD/Platform
investigation

@Pedestal
bottom
investigation

®&Investigation of
personnel access
opening at pedestal
bottom

Platform

X-6
penetration

%

. CRD exchanging |~ Opening in il
rail pedestal

Personnel access opening

* As for ®), access from the outside of pedestal is also considered.
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Investigation into Bottom of Unit 2 RPV (2/2)
Fmdm Core Debris b Robotlcs

1F Grating,

/
S
e
I3
/&
12
I 0
/ P , CRD
’Ug’ 4 ' rexchanging rail
IR

L

o
“w
o

| L L] HIH

Footage location and RPV n

direction

T prryEs

1F Grating

CRD exchanging rail
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Super Engineer Education Project

MEXT Project for Nuclear Human Resource Development .

Super Engineer Education Project
to Achieve Highest Safety
at Hokkaido University.
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Framework of the Project

H Collaboration of Universities, Electric Po, Co, Vendors

Hokkido

Electric. <~—>  Univ. ATOM . ISOE Symposium
Prof.Narabayashi . : ..
Ualdalids Ul University of Illinois

Hokuriku

Electric 1——1——1

Chuggku TOSHIBA/IHI ||HITACHI GE MHI

Electric | AP1000 ABWR/ESBWR PWR
Senior Network JAEA JAIF
AESJ Network aluee HRD

Restart Status of Japanese NPPs @;‘ Prof. Narabayashi, Hokkaido Univ., Japan




Number of Students Trained in this Project

Number of Students
Students Major TOTAL

FY 2015 FY 2016 FY 2017

BS 1 All students in Hokkaido — 50 50 100

BS 2 C|V|I_, Natural Resourc_e, 100 100 100 300
Environment, Electronic

BS 3 JuElEer s es. 120 120 120 360
Engineering
Nuclear, Plasma,

A2 Radiation, Mechanical 2 e 7e L
NPP Training 19 ATOM Universities 13 13 13 39
Vendor R&D 19 ATOM Universities 13 13 13 39
ISOE/lllinois Excellent Students 5 5 5 15

TOTAL 251 371 371 993
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Students Training Programs for Super Engineer
— . __ e
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Training course : Filtered vent Test,

Water Level Back fill, Water Injection, etc.

RWL Reference Leg Backfill i
TMI, Fukushima

FCVS Visualized Facility for trainin Condensing Chamber .
i - S e water level drift cause
\- Il | © — operator miss

Reference Leg jUdgement
KLV T ™~ ;
r Heat insulated
| rererence leg
/\/\/V\/L/W
Variable Leg
[1r] = |-
|

CRD
Charging Water Line
| L2
2"%_ HCU's
BWRAKALEFDEHE L T

.‘ Prof. Narabayaéi, H-(_)kkaiddrUniv?, Japan
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Cooperation with University of lllinois from 2015

Lessons & Learned
from Fukushima NPP
Prof. Narabayashi

M. Takurha W_as trained at University of

& llinois and he entered TEPCO last April
e -
=[Sl III =T
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Conclusion

B From the Lessons of Fukushima-Daiichi Accidents,
Japanese NPP has installed safety measures, and
Sendai 1 and 2 restarted in 2015. Several PWR will
restart and Kashiwazaki-Kariwa(ABWR) will pass to
restart, in 2016.

B Development of Filtered Venting System (FCVS) with

silver zeolite has finished. Installation has started.

B Development of a high efficiency multi-nuclide aerosol
filters for radiation protection during cutting core debris
has already started at Hokkaido University as a MEXT
project in Japan.

B Nuclear education is very important to improve the

resilience technology and safety culture in the world.

B Super Engineer Education Project has started.
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