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Thrust Bearing for High-Speed,
Large-Capacity Water Turbine Generator

As water turbine generators continue to be rapidly developed with larger IIABKX"Y  Sadao Tateishi
capacities and higher speeds, the thrust bearing load Is also increasing. Based on ENFER*  Yoshio Furukawa
research and manufacturing experiments on supporting and cooling methods, FEF4 F**  Kimpei Okano

Hitachi has applied new techniques such as the Hitachi pivot spring support system

and the forced pressure rise cooling system, to manufacture large-capacity,

high-speed thrust bearings. In the final stage, a testing bearing was put into the

generator at the construction site and the bearing characteristics were examined

thoroughly including starting, stopping and operation characteristics. The transient

characteristics at load rejection and at input rejection were also tested satistactorily.

This article describes characteristics analysis, development and field tests for this

new thrust bearing.

0 & ]

T D KEsEibIicfE vy 2 7 2 22 o 5 13- = b
DHEATEY, T D56 & %2 Kb oy 1 X 0] 85 3#H S 0 HEFL %
A5 EEVICTRTEBNICH B, T olze, FFHl R BT
&*"}F"uf&ﬂﬁ&l_ *)ﬁﬁ#%%h%ﬁ‘tL‘xﬁT‘ﬁ&f%"?‘ﬂﬁ_ﬁ’E’
Bz L, FEREICEA L 72, T3HHEE L ORI ER 12 TE
o W - FH SR TERE o 2 é’}—"@b%ﬁfm IZH5E L, Fﬂ%ﬂ""
DEFHNLDTHHZ EE2MEREL 2, Z 2 TIXFFHREAT 2 & B
FMUBHMAER X TONFIZOWTIANS,

A7 A RIS ERRATDELE

2.1 WREEFOF AL V) 7 Fi5H
SE TR EIRE ] o iy LSz 1, AR EhEE (S Sl R R oL 2 %
mw b728, A A )7y 2R L TIEEmIcimE &
ﬁﬁé@fw%o%ﬁﬁ%%@valwm*ﬁﬁk%<f
5 DT, 223 LA A4 )7 FEWR Z2MEER T
AN N7 FREDTMIRIE T 454F 2 23 L, -ém%ﬁ}'ﬁl;t 2 hE
IR AT T oty FINAMEOF ) s 2 ¥R I L T W
5, A4 V7 MRFHE VA 2 VT HEREA TR ﬂﬁ%ﬁ
EL72RDOANEBENTIF S LB,

o *rh3_ ap) o (?’h3 ap) i o Y
or (pc or +'r8£9 7. rof ok (1)

—

o N

r CEEE S NE (em)

ho: TR X (cm)

- (EXERE (kg - s/em?)

p - WEIET] (kg/em?)

8 : HJE FHFmfHrE (rad)
A A 7 PR, GrE MR 0—E ke OB R &M
S DGR AT L 2 B RS TR ey & 4, BRI S350 A HF
RES eERJEHRIEE> 'C’Jr'a“ HMIE DTN 2 Kb Tk
2 b S fR T ae A TEL T &

Rt B
Qr=— N o T5 e mrle e RN T 10 (2)
124  Or
4 LR B 37 T4 ** BT SER 0 LA IR

3 op
12, ro8
QRE: M= k4 (ce/s - cm)

Qr : MR EDIFE H K% (ce/s - ecm)

A& 5D (MM E Q1, Q20F, MK =P Z LI~ 5 &
MBS ]2 5 TR E O & L TR 5 1, {fJ: N &3 AS
e (Q1+Q2) 12k, /AN Yy FOH & [Z451H rﬂll:‘%-
(Q/@Q1) ICE->THFTHZLHTE S,

F3ix, v FE2FrF+iLFATICEE LS B EE
DF AN )7 MLk BMRENGAOFEAZRT L DHDTH
5

Qo= —

2. 2 Piﬂfﬁ:d)i@iﬁﬁ'&
i, B B (3 R ] T @ A B (25 7 5 ASTR I I i )2 (3

i u’nJ—; EEETHRFE ZFELIBERICKZAEZINSE DT, AHERMN

L7 —FElIcET 5, et Lk ey FOREMBTIZ S

120

100
@54 2Bk

80 Gilboa( 7 X #)

60
@® Ludington(7Z XY AH)

WMRHEXEERE (%)

40
20
0
1960 1965 1970 1975
EEFREE (BEF)
| HILRX S X MDD 252 MNHSOBHE - SF(LDIE

mEIZ2WT, SHMEBHROEEMABTFE L B> T ARL 12,
Fig. | Tendency of Hitachi Thrust Bearing
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Fig. 4 Program Flow Chart for Transient Characteristics
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