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Abstract; A piece of experimental work is conducted on the different blades in the runner of a 600
MW hydro-turbine to study its operational stability and dynamic stress. The strain gauge data at 30 lo-
cations on a blade in the runner were acquired online by using a wireless dynamics stress instrument in-
stalled on the top of the power generator set,then the variation and frequency characteristics of dynamic
stress at different guide vane openings were analyzed offline. Meanwhile, the vibration and pressure
pulsation data in this machine were monitored simultaneously using another instrument based on NI
hardware, the results were compared with and correlated to the dynamic stress observations. It is indi-
cated that the amplitude of dynamic stress at round 30% design opening is higher than that in the vor-
tex-rope operational region, meanwhile the spectrum of pressure fluctuations in the penstock and draft

tube has some similarity to that of dynamic stress. In the spectrum of pressure fluctuations and dynamic
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stress, the guide vane passing frequency and harmonics as well as plenty frequency components ranged

in 20 =50 Hz can be observed evidently.

Key words: hydro turbin;runner;dynamic stress ;on-site testing;characteristic frequency

SRR KB AL A2 03B, L5 i K
FER2 /K L HLAH 09 2802 A0 A] . AERER) 22 1 2D
it s Gk R 2 7 i TR S TS B T PR
PLA S B 1 Bt s RO 398 DR T 5 B0 e ARG M
JERRAR R 2L 205 ) R, & A 52 T Y Ik XK 5
PlERe K m g — e E R, HNIMEZ IR
AAVATEB 1T T TP AR e e it B RS RY di
e CE T AL R s AT, P R R B I
JE IR 9T R (T EIRE BT [ B AR R
MRV L) W B R 22— — A
Z RSN )R A R R K IR
I JA A G A5 K ) WOk O B 25 1
i%[l].

FEXSEE R BN ) B E 5T, 32 B B o A i
A BUEIT R A1 3 T kAT e i
IOEFH T 5 50 W BT B B, 0 B 46 A 5 R R AT AR
#%. Nechleba 42 H T 9 F51 B, 0K A A
FEm g By, S A — U BT AR
VAT K J) 0. Saeed 57 FERA & 1 IR T UK # 0L
F R I RN ) DS B (BB A LA 5 e
B R 77 ARBTG5
U BESE, X PR R R BB E TR AR S R
SC KNI 3 BT T SRR ) B R TR | 2K ey A A
TR JE A5 A5 5, SRR 0 M A5 B L 56 17 7 1 70

B TR A S )1 2% (CFD) SR IR i, BT
FeR S RIS TR AR BIME, B SR ] CFD £0R
PR RS NTRIEAT ZHE A AU, AR i T VA ) 27
HEATEEH BT, 45 A i AT B e, IR AT
B RS T, T SCA A AE K I8 i A R
TR TOKEEHL e vt v 2 i Hs ) oA, 5 15
2 B 224R /N, Franco — Nava 28132 ] ANSYS #%
PRI TR R B8 R T 231, I T K ) 3 fi
PEAT U AR 43 B , 22 B 7K T3 28 Aar X5 2 48 1 ) Fl L
AFHRE IR . Negru 2517 155 6 40 1R 88 IE 401
H Iy T8 58 b I 0 B 0 B AR B 5k
TP F3 43 1 A R 4 A ANSYS B 4
CFD J15545 31 ) % 56 2 181 1 ) 2804 Tt Jin 291 e 8 5%
T EATEAE 2 BT, 5 350 45 X L, 36 3E T 8B
B AR, SHERE TR BUETTE A, Bl
I AR AL e, 2 2N St o AR A, ]

REAGAS 2R IR 5 e Bl I 3 o0, D K AL i e
R TR

IR STNE 2 e VAP RII b= AN s S = R D )
PRSI R A A o
RO BAZ ORI T HEAR IE S 0 2 A A b, AR
Hehib LAT L FR R S T i R A 1 o A LA e T
RO R, e Sl ) AR G e = A2 (R Y o A
W R SR 3 EAT ST FE S B FE R e =
Y 8] 18 o A LR B 8 s 0 5 ML AR E PEas AT
AR Z 1] A SCRR L.

1367 7 Rk 38 TR+

A EN EMEI RO LT, RAB E
W & 0 TE 4k 3 By AR RN, © 1A 70t 22 Yk LML,
s SRS, SO A R SN R LR
3R

1) 3 IIA JICRE AR F 0 s e i R, iR 6 BT
S I o ol S ) A A Sl o2 el 1 £ 0 2 VAP A R €
HEANI R (14 43 A BB A SR B 5 B e PSR [ 25 )
LB T 1) 53 A FAS AL .

2) RAE R 2 R SR T i A A
NN B B, % E R [ Bl 47 2k S 86 3 7 19
.

3) FEREEM S Rk, s T HT Y 2 R A
Skt L3Rk HR KL AR AR T UON; ) = A B, LA E
J = A B2 XIS 7 g 1 R

RIGKESHLE S HLD538 — L] — 770 (45 Wi ff)
A HSHC R BN B Kk 3 128.0,
108.2,115.0 m, &5 . K34 4 40 51k 100,190 1/
min, &E &K 586. 07 m’/s.

REAKEEHLEESE 5 A0t R (17,37,67,97,13")
AR T 46 AN RIAR FL e B SR SRR R 2
kHz, RS HE3 16 bit. AR4fE DA 13005 i, ik
Ky R RN R IR TR S TR T 10 AR X K, 45
JA-J E R ,AB,C L H IR FiE 5
ISR D T R K AL R G F L E
LT A KGR T B Ak, A R] 0 3 X8R 1 A [
EWR A7 i VAs e N 103 ol o

Z BRI A A S 5 AN BEE L 48 AN, A



B2, F

KRN BN R NN IRE DT

I B 46 A, B 2 MM i I 1y, Y
I, I A0 WA e I, O BT A T B B AT A U
S EAEA A AN R A TR LR G I
W TS AAE A A 3R R, TR A A
SPE16 ARSI TR AR, B R R 30 A

303232039 1,11.21.2737
cl/g 4

8,18,25,34,44
[

2,12,22,28,38 9,19,26,35,45

Effi Lﬂ]
4,14,24,30,40

J
3410,20,36,46

BT i R R R A X s B
Fig. 1 Sketch of characteristic regions on blade surface
for strain gauges
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Fig.2 Trend of over-all amplitude of dynamic stress
versus power-output
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Fig.3 Comparison of measured dynamic stress between
different coating materials

LA R R B 3 5 I Bl 97, S 2 5 i ey
WIEE (B AR B, A2 AR b b AR 3% 8 437 1)
L AR

PL/INGAT X 4 A4S 00w B8 3 i3 B A A
(e 5 712 TR A A 9 Bl 17 3 - S8, e BRI B
IS B 77 P B HCR AN 85 B9 By 97 (9 B2 22 R Bl
RS EIIE LK 3. 6 MPa.

R A DX SR FHIBE BTy 3 B2 72 Ay 1 72 00 7 /N
TG BRI RLAE A (9. 38 A 3 I R 2 A 5
B J= B A ANBR E T T S0

HISCRREO ], /N X B 5 1 oAb A7 1E ST K X,
FRe B P ARAEE , R S X AL

NG X PR R S AN BRE S AE K XS, AN
MBI A2 008 B A 30 2 TR ) A AR AT L 2 W T
R DX FEUE , AN B8 B B 47 B e B 47 2
Xof JRy B TR A FCRE T, L py T 977 37 ) B B T AR
INFAERIGT I, AR DL B4 )2 B X
AN L 5 L 2 A L P A

KRG DX R 5 /0 G A7 DX R 2 A S, X 8
BB R AT
2.3 BRI =R &R X B N {ERI R

INKRIBIRL F7 = A BRI BB R AL 52 8% P
SRR It , A ke - AR R SR [ e, HLAvr
— AR A KA GRS EE A A AL, A

IFE AL AR T RSFA R (5 ~20 em) , X
AR (A2 5 ~ 10 m) P37 s A8 AN K, (X )R
N% A — R,

P 4 Sl By g =y He s sh g ) i e
L AL, oA B K T A Bl R e
(EL XA 3900 T = f B i i i X S sl
WA 5 LU LAl I B9 /0N, DA 30 MPa 72 47 Y IR L AR 32
15 MPa, 3% J2& f Tk 0 F7 = B i 1 A0 26 X 4k A9
WILBE 1 B A B4 1 20 1 7 728 Ak e 4 5
FHIM =M S ERA DR ER, RE T AL
B S AW EE 2% H B IR X .

<
Efﬁ — 1= 5By B A TS TR 1
B —13% Lk KA TS I

0 100 200 300 400 500 600
PIMW
(a) 1%,13*0 )y HIX L5 B /A P TR .

RSy SN HITEIRER
—6" LI H /KL I T
—9* M=) LI KL T T

0 100 200 300 400 500 600
PIMW
(b) 3%,6%,9%H Fr HIX 3| ek H 7K G2 1 1 1 B

B4 38N g = F HSii s 7y %k e 4 &
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