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Application of Nonmetallic Thrust Bearing to Pumped Storage
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There have been high expectations that reliable thrust bearing operation and elimination of the need for high-pressure-oil liting devices could be
achieved by applying nonmetallic thrust bearings to hydro generator-motors for pumped storage.  In June 1999, nonmetallic thrust bearings were applied
to a hydro generator-motor for pumped storage for the first time in Japan, after undergoing analysis of thrust bearing characteristics for application

difficulties and model tests.

We have analyzed the bearing operation condition data over a period of about three years (1999-2002). As a result, the high reliability of the
nonmetallic thrust bearing has been proven, and it has been verified that the high-pressure-oil lifting device can be eliminated and that maintenance can be

simplified.

DDDD

goobbbooooobobbboooboooooo
oo™ obooooboobbooooboogooo
godogoobooiooooooooooboobobo
gobooooo0oobOobbobobobobogb4aobon
goboboboooooobobbobbbbobooon
goooooboooooooooooooooooobobobon
gooobobboooooobooooobbboooon
goobooboooo

goobbboooobbooooobbboommooo

gooboobomoboobooboooboobooboo
goobobobooobboobbooobobobooon
gdoodoooboobobobobbooooooboo
goboooobooboooboboboooo
oo oooooooooooo
gogoooobobbooooooooobobboboooon
goobobooboboobbooobobbobbbooon
gooooooooobobbbbbobooooooooo
gooooooboooboboooouooboboboobon
goggoooopoooobbobbooobbboooooboo
goboogoboobooon
gobobboooobbooooboobbbooooo

64

goboboooboobooooboobboobg
goooobobbbobooooobboboooood
goboobboooooooboobobooooooboboobo
gooooboooooooooooobbbooooogn
goboobbooboobboooboon
gobobooooobooooobboboobboboboo
gobbooooooobbobooobobbbbboobgb
gobooooobobbooooobobboobbooooon
goboobood
goooobeDOiDDODOOOUOODOBODO

0109 MVA/IO6 MWD OO OO0 O0000O000000OO

oboooobobobooobooboboboOoboobOo20020 500
obh3gboobgbooooooboooobooooboooog
goboobooboboobooobobooooon
goioooobbooobobobboooobobooo
goooboooobooboboboboboz2e010300b0oboDO
gooooooobobobooobboooooooobo
gobooobooobooboood

DDDDDDDDDD

oo0o0oobo0obOoboebObObObODOODOOO
gobooboogbobooboooboooo

000000 Vol.O No.OOITI0O



oooooooooooon

Specifications of nonmetallic thrust bearing
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Nonmetallic thrust bearing for Azumi Power Station Unit No.6
of The Tokyo Electric Power Co., Inc.
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Bearing operating conditions in generating mode
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Bearing operating conditions in pumping mode
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Comparison of analysis and actual bearing characteristics
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Schematic diagram for analysis of synchronous starting

.| 00D0ooooooo .
oooo =
[}
0ooo o
0oo =8|
- 0ooooooo nooo
oo0o0o0o000o0o000
0ooooo
000 Y
]
» 0000000000 =
]
00oooo o
0ooooooo i
oooood

ooooonD

oooooo

oooooo

goo0oooobOoo0oobo0oobOoOoo0oOoo0ooooooO oooo
goooobobobooOoooooobooooboobobooboobobooboo
gooooo

Analysis procedure for elimination of high-pressure-oil lifting
device
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Variation of rotation speed in generating and pumping
modes during unit starting

@ 00000 doe

,®000mbm

@000 an
s

@ G/MO 00 0 MWD
000 %0 0O0o0°co
ooooo 0
/ 0goo0 o
Mo ®0000012mm0000 00 Mo o kelen

12004300

®Uoo00012mmI00000GH
‘// @00000000000M0 o
@ /® @ 6\ o / ,®00000000006G0 sof— sod-200

ofs o &

® ® S
) X L Wiy 40100
0oooooo ®oooooooooa 5
o 0

s O
oo

Goo

gooboboooooooOoboobOOoOoOooooooOoooooboOo
goooooooooooooooobobo0oOoooooOoOooooooo
gooooooooD

Pump starting performances without high-pressure-oil lifting
device
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Actual oscillographic test data for synchronous starting
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Results of synchronous starting analysis
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