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Cross section view
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Side view
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Numbers

* Depth of tank water 48m
e Cavern size 48m(W) x 54m(H) x 250m(L) x 2 caverns
* optically separated compartments 5x2 = |0
* Water Volume

eTotal: 0.496x2=0.992 Megaton

* |D volume: 0.74 Mton

* Fiducial Volume: 0.056x10 = 0.56 Mton (25 x Super-K)
* PMT

e ID: 99,000 20” PMTs (20% photo-coverage)

e OD: 25,000 8” PMTs (same coverage as SK)



Concrete base and PE liner

‘Concrete base and Liner
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Detailed design of the structure
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Tank liner sheet
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® Plan to use 5mm Polyethylene (HDPE) sheets as tank liner.

will be placed on a concrete base to achieve water tight

structure.

The PE sheets will be welded to each other at on-site.

established spark test for ho
will be conducted after insta

fixed if found.

es & seam defects test which

lation. Holes/defects will be



Tank liner (penetration)

Metal penetration

coated with PE PE sheet (glued)
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Tank liner (penetration)

Metal penetration
coated with PE

PE sheet (glued)
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® Plan to |produce the penetrating parts in factory (for Quality
Control)

® PE coated metal structure welded with a small piece of
PE sheet

® |arge PE sheets and the parts will be welded at on-site

® Pressure test for (0.5MPa, 3 months) was successfully
completed. No water leak observed.
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Test results for the penetration

|. spark test: no pin hall was found. |gisdE™

2. Pressure test
|. 0.5MPa, 30min.: no water leak

2. 0.75MPa, 30min.: no water leak
3. Pressure cycle test

|.0—0.5MPa—0—0.5MPa,
Scycles: no water leak

4. Long term pressure test
|. 0.5MPa, 3months: no water leak
5. overload test -

I ] I .OM Pa’ 30min.: no Watel" Ieal( MEHS (1.0MPa) WEERS PE 5— MSKEL (1.0MPa)
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water leak at PE sheet

® l|eaning literature...
® water leak could be dominated by

® manufacturing deficiencies, improper handling of
installation, seaming inadequacies, and puncture
incurred during operation.

® top three is expected to be solved by established spark
test, but unpredictable?? need more data.

® |eak by diffusion (water vapor transmission)

e permeation coefficient k=2.05x10-''[em/s] (measured)

—740yrs to start leaking, 0.14[m3/day]

® k<Ixl0?[cm/s](Japan guideline for sheets used at
waste disposal place)

— | 6yrs to start leaking, 6.7[m3/day]
12



PMT support structure
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PMT installation

PMTd=-wh 54F1 (11000mmA) PMTI1=-wh 5472 ES500mm)




PMT cover

® SUS + acrylic based design
® plan to make prototype
® feasibility, cost estimation to be made
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construction schedule (rough estimation)

~2years for Tank construction
N

HKERHEE (B I B |
F/8
B8 =3 1 2 3 4 5 6 7
A ‘ .
Excavation
ovomubT [T
KIEWET
FOKEERT
@Linning R T
BERE
2VoU—FT
G- Bt 85 Ee® | B - FE
0w ORIV T o
S4=v i
[t - TR
S1=V7
PMTEEPIn-2m) Wi
@PMT support R T
S
XEP YN8
PMT
PMTA/3— W - 78
PMT1=y
PMTERI i EE
@BlLight shield sheets
BREM
EAOYY
RS-
@Water pipe RiET
@t G
W - Fhe
-
: BRED (UER - /)
©Magnetic coll T |
blViagnetic colls - HE - BRFR -‘
i i T
(B - iR i -
| Hf TR - s




What’s next

|. Optimization (design, cost, construction period)
- Minimization of the SUS structure
- Can we reduce the load capacity of the deck? 100kg/m?
(300kg/m? for baseline design, 00kg/m? for SK)
- Can we reduce the segmentation walls? ex “5x50m
compartments” to “2x125m” (need sensitivity study)
- Hang PMTs by wire! looks feasible (LBNE)
- Change of the tank shape? (straight vertical wall)
- Detailed structure for the concrete and liner
- Design of manholes, calibration holes, cable holes, water
pipes, magnetic coils...
2. Development works, proof test etc.
- Further study on PE water leak
- PMT cover prototype and implosion test
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supplements
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require f < 0.Imeter

O—FIzAhBEH |
area w I f H T T WHERBS
(kg/m) (m) (m) (tf) (tf) (kN) (kN)
i 29.300 | 16.900 0.1 105 11.0 1079 | 3237
CFCC 29.003 | 16.900 0.1 10.4 10.9 1069 [ 320.7
WMo—>0 30.764 [ 16.900 0.1 11.0 115 112.8 338.4
HMo—>7Q 30.690 | 16.900 0.1 11.0 115 112.8| 3384
WHERBS: REEE 3 L35,
BO—TDEE
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kN kg/m mm kg/m mm? | x10° N/mm?
g o—7 24 - 353 3.0 705 -
CFCC 17.2 1x7 350  0.289 20| 0.114 151.1 1.55
Mo—7@ 22.4 Ix7 345 2.02 20| 0.144 244 1.37
MOo—7@ 20.0 1x19 350 1.96 20| 0.130 239 157
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