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Main shaft seal and burn-out accident treatment of pump turbines//CHENG Yun-shan College of Water Conservancy and
Hydropower Engineering Hohai University ~ Nanjing 210098 China

Abstract The main shaft seal of pump turbines with large capacity at high rotational speed is more liable to failure as compared
with that of conventional pump turbines. The structure operational principle and cause of failures of three types of main shaft seal
were analyzed including the dual-end face mechanical seal in radial direction by balanced static pressure of fluid the mechanical
plane seal in petals in axial direction by self-regulated non-balanced water pressure and fluctuated dual-end face mechanical seal
by spring reposition. Finally the methods for failure treatment of the three kinds of main shaft seal were put forward.

Key words pump turbine main shaft seal failure treatment

1.1.1 1

2-7

1.1

CX07B_ 1347
1964 — E-mail yschengone @ vip. 163. com

44 - 2007 27 6 Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn



\;
s 5 mm 4
——
dq | lo—
[ 106 ©
: S P
| @
3 \
: )
2 3
; SR b.
N
ks |
8
1IEENR; 2 BB R, 3 AR, 4.957,
STRD: 6 LAIIKE, 7.0 BP0 B, 8040 %
1
1.1.3 3
3
b N
H lﬁimi%% %
&
=
<
TR
; /////// ~/
e UER
3
a.
1.1.2 2
©)
2
V‘}ilﬁk
72— wwmﬁ
,ﬂ G b
.2-i§' TR A TR ©
1
214
O — O T 548
7 N\ cror ®
@
IR %
JEIT
@%r@%w 3 R
‘ ®
2
a @ 4

2007 27 6 Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn - 45 -



1 0.03 ~ 0.08 mm
1.2
1.2.1 1
1 1
1993
1 2
1.2.2 2
2
200 MW 280 MW 7 min
16 C 33.62 C
0.82 MPa
0.7 MPa 16 °C
125 min
1 min 17 °C 36.5°C
17 C
@® 150 °C
39 mm
&)
®)
0

20
1.2.3 3
3 Il
2000
190 MW 30 min
40 °C
0.35mm
0.6 mm
0.3 MPa
35C
2 333 MW
20 min
45 C
53 C
50 C
2/3 0.7 ~
1.0 MPa
0.35mm 3.06 mm
2
2.1 1
©)
50 pm @
0.05mm © 3.7 mm/m
@ 0.08 ~ 0.11 mm
®
0.10mm ©
@

46 - 2007 27 6  Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn



1.3MPa

2.2 2

1.2MPa

0.5 MPa

7.4 MPa
®
0.5 ~0.6MPa
©®
1.2 MPa
6 mm

2007 27 6

0.45 ~

Tel 025-83786335 E-mail jz@ hhu. edu. cn

2.3 3
a.
b.
3
3.1 1
1 @
4 2
@)
0.05 mm
0.5 mm/m ®
R, R3
2 U
@
MY10K
CY10F
1
6 min 30.8C
50 min 27.6C
©4
2
32 -
30
28 L
'8 et —d’”*
P et k2]

26

24

22

4

t/min

hitp // kkb . hhu. edu. cn

0 2 4 6 8 10 12 14'48 50 %2

47 -



1. LA
o 2 THIEEEAT
£N EK\JW)
§§ 3. ".‘u‘i ‘JW .
N 4. AT IF
@ N 5. O3l
\ 6. P,
1.3~1.4MPa O ) 5 MR
{4522 3
0.8~1.0 MPa 1 il
@ 8
1 6
©)
0.1lmm @
45° @
5
@
BT BRI
Bassg 1025 @
15 _F
KA K4
10 mi
HOBE R K i e
®
5 mm
3.2 2
@
6
®
6
©
D KEVLAR
250 ~ 300°C
@
P, P, 3.3 3
P,
©)
364648 N
6
@
89

48 - 2007 27 6 Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn



1 GB/T50102—2003
2

J. 1989 10 27-31.

J.

3
J. 1995 6 2 1620.
4 .
10 4 435-438.
5
1984 4 1 1-10.

1999

RYAN P J HARLEMAN D R F STOLZENBACH K D. Surface

heat loss from cooling ponds J . Water Resources Research
1974 10 5 930-938.

ADAMS E E DOUGLASS J C KARL R H. Evaporation from
heated water bodies J . Water Resources Research 1990 26
3 425-435.

BPACJTACKHH A JT HYPKAJIEB C H KARL R. Hoast

opMyJsia pacuera HCNIAperuisi C YUETOM PasHOCTH MEXKLY BOIOH

u Bomyxom M . ITpoGiembr T'mpposHeprervikn M Bomnoro

Xozstiictea 1966 195-206.

KOCTHM A T' JOMAHOB B H. Anaims cyinecTByiomnmx

METOIMK pacueTa Teruiootgaun ucrapendem J . Mg Buunr

1988 T210 12-17.

10 BPACJIACKMIT A JI KYMAPMHA M H

CMHUPHOBA M E. TensioBoe BisiHHE OOBEKTOB 3HEPreTHKH

Ha BomHyio cpery M . Jlenunrpam I'mopomereorsmar 1989.
2007-07-15

48
©)
M10
@)
R
Py
R,
19
R
27
7

2007 27 6

PV
M.
2000.
. J.
2007 33 1 77-79.
3 J.
2006 29 4 72-73.

.HLA244-1J-160 I

2006 2 51-52.

J.
2006 6 44-45.
5
J. 2005 9 59-60.
J.

2005 6 55-57.
. J.
2001 3 49-50.

B J.
2007 30 1 12-13.
2007-04-26

Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn - 89 -





