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Technologies to Achieve Higher Performance and Modernization

of Hydroelectric Power Generation Facilities
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Hydroelectric power generation is expected to further expand worldwide as a power source that can provide large amounts of electricity with

minimal increase in environmental burden.

Against this background, Toshiba has been continuously developing a wide variety of technologies to improve the performance and quality of turbines
and generators, including a simulation technology to optimize turbine runner shape, thrust bearings with a plastic surface, a radial ventilation cooling
system, and many others. We are making efforts to supply products with the world's highest level of performance by applying these technologies to
the new construction and renewal of hydroelectric power plants in both the Japanese and overseas markets.

1 FAHE

KIIFEEIE, WIRIEELZIZL DL TR AMNEZIIEA
EHWRSEFTICRBUELIEEDS TE L HEMIEIATLE
LG M EiZh o TR R THH SN TS, T2,
GHROBATELANF—D—2L LT, kL DKIIFEE
IANVF=PEHEIN T RSN, ENTY, HET
BE AL — ] E Al A% BRI B DA &0, B BLsE i o
R, BERRIE R OKER OSBRI 20 E3 5720
DEFEBNEDVIEAIATDINT VS,

WL, TN TRIEROFEEBEOTERRI L& I ke
HIG L 7Bl o B 5E 2 kB2 AT o CTB Y, BUE DR R &
LAV RO B 2 3R AL LT TV o

ZZTIE, EAERSE L 72K R O AR O B R L hir e
ZOHBHABNDONTHRRS,

2 JKEOFMERELEM

2.1 DETRRENR

KREDOPREZ A LSS5 BT, 3 mAUFEIR R
HOWTHBE Rl b L, O EIEIRE FH L7 BRI B
IR K B P REE AL B & FE 0, LEITIRL T FRRIE
KRR EEFROTE BRI AEIE R I Z 5 DA — R %) TH
5o TNETOMMTIETIE, IV F AF——Y, HAF
N—V, RO UE DK BER PN A EAT 2 TR L, 5]
DA R Z AT D CORENREZ FHLTE 2 Ly

24

1. 2&FREBRBIRETINVOH — KEDr— 7 rb7 09 WL
BHOFCoMEE, —HLTHBELBITTETVTH 5,

Example of turbine numerical model for entire flow path analysis
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Example of improvement in performance prediction accuracy
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Flow of shape optimization of turbine runner
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Example of verification of shape optimization of turbine runner
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Trend in total number of thrust bearings with plastic surface in practical application
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Structure of bearing pad with plastic surface
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Typical application of thrust bearings with plastic surface to high-pressure,
high-peripheral-speed, and reversible-rotation machines
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Radial ventilation cooling system
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