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[2! 1] Overview of the sump model
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[O& 2] Observation windows
and a vortimeter
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Type L. Surface dimple voriex

Tvype Z. Bubble-entraining vortex

2. A fully air-entraining vorte:

Type 4. Concentric voriex
Frrer e
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5. Underground vortex

[! 7] Classification of surface vortices
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Rated flow | Run-out flow | Rated flow | Run-out flow
LLWL 7.49 73,000 84,000 5.77 6.64 1217 14.00
MSL 12.6 73,000 91,000 5.77 7.19 1217 15.17
HHWL 17.8 73,000 96,000 5.77 7.59 1217 16.00
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<E 2> Test result of the preliminary test
Flow rates .
Test Water Vortex Phenomena RPM of | Swirl Judgement?
Case Level | Prototype MOd‘?l type” Vortimeter | Angle? .
(m*/h) (m*/min)
5.77 AV Fully AEV near the 96 1 y
back wall
3.000 Often UGV from the bott
1217 | uav en v from the botiom 74.0 3.9 X
LLWL and back walls
749m
( ) 664 ey Fully AEV near the 14.0 i 4 "
back wall
84,000 Often UGV from the bott
1400 | UGV en sy from fhe bottom 72.0 3.3 X
and back walls
6.77 AEV None 9.0 1.0 O
T~ 73,000
Preliminary 1217 ey Often UGV from the bottom 37.0 20 %
Test MSL and back walls
(1260m) 7.19 AEV None 13.0 1.2 O
91,000
1517 uay Strong UGV from the bottom 29,0 3.4 «
and back walls
6.77 AEV None 11.5 1.3 O
73,000
1217 ey Often UGV from the bottom 43.0 53 v
HHWL and back walls
(1780m) 7.59 AEV None 10.5 0.9 @)
96,000
16.00 ey Strong UGV from the bottom 590 54 «
and back walls

1) AEV : air—entraining vortex, UGV : underground vortex 2) Acceptable swirl angle : less than 5 degrees
3) O : acceptable, X : unacceptable

[1=! 8] Observation of the vortex formation in the [12! 9] Observation of the vortex formation in the
preliminary test. (LLWL, Run-out, AEV) preliminary test. (LLWL, Rated, AEV)
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<H 3> Test result of the final modification test
Flow rates .
Test Water Vortex Phenomena RPM of Swirl Judgement
Case Level Prototype MOd?I type Vortimeter | Angle 4
(m*/h) (m*/min)
5.77 AEV None 5.0 0.6 O
73,000
LLWL 12.17 uGgv None 9.5 0.5 O
(749m) 6.64 AEV None 4.3 0.6 O
84,000
14.00 uGgv None 8.5 0.4 O
6.77 AEV None 4.5 0.5 O
73,000
Preliminary MSL 1217 uGgv None 1.0 0.6 O
Test (1260m) 7.19 AEV None 7.5 0.7 O
91,000
15.17 uGgv None 15.0 0.6 O
6.77 AEV None 4.0 0.4 O
73,000
HHWL 12.17 uGgv None 10.0 0.5 O
(1780m) 7.59 AEV None 6.0 0.5 O
96,000
16.00 uagv None 13.8 0.4 O

[212! 10] Observation of the vortex formation in the
final modification test. (LLWL, Run-out, AEV)

[22! 11] Observation of the vortex formation in the
final modification test. (LLWL, Rated, AEV)
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