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Cross-sectional view of the workshop building
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Tab.1 Name and number of transient vibration test case
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Fig.2 The measuring point of the generator floor
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Fig. 3 The measuring point of the bus floor
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Fig. 4 The measuring points of the ventilation and
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turbine pier structure
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Tab.2 The peak vibration response of each floor slab under the condition of start-up and shutdown
B HLALE RREk )2 KEHLZ
" % 4FD 4FD 2CS 2CS 4FD 4FD 2CS 2CS 4FD 4FD 2CS 2CS
L o -ON -OFF -ON -OFF -ON -OFF -ON -OFF -ON -OFF -ON -OFF
o — 3.382 1. 181 1. 280 2.780 7.505 2.088 1. 200 3.274 7.284 1.717 2.126 7.644
/(m s ) . 5.571 1.962 1. 070 4.192 4.103 1. 406 1.271 2.764 11.318 3.610 1.781 7.793
= 3.683 1. 241 0.976 2.231 1. 822 1. 557 1. 256 2.753 1.830  8.225
g 3.345 1.082 1.002 2.361 1.228 3.017 1.463 5.382
b 95 — 5.204 1. 835 2.992 3.876 5.287 1. 931 2.587 3.074 8.500 2.018 3.698 4.637
/(mmes ') 5.096 1.927 2. 101 2.867 7.370 2.198 2.286 2.605 8. 366 2.534 2.743 4.027
= 3.916 1.532 1. 622 2.482 5.252 2.096 1. 863 2.367 1.304  2.147
it} 3.962 1. 797 2.145 2.461 2.214 2.813 1.634  2.443
R — 22.309 11.556 16.641 20.647 16.715 6.831 11.800 14.430 30.612 7.559 12.046 15.255
/pm - 11.172 6.243 11.129 14.344 22.924 8.574 7.365 10.100 20.705 7.515 9.851 14.343
= 11.349 5.498 6. 737 8.058 13.759 5. 035 7.154 7.721 5.612 7.573
P 13.257 8. 143 9.820 11.915 9.957 9.502 5.087 6.409
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Tab.3 The vibration response value of the ventilation and
turbine pier structure under the conditions of power

generation start-up and shutdown

W Wk FEHL T KM T8
frE Jri B AR R s EmE i
KB KM 9.173 4,240 17.390 1.615 1.228 4,949
TEE  YhGhie 8.975 3.467 7.228 1.631 0.713 4.094
AYELA 6.794 4.078 9.033 1.641 1.441 4.404
EF KA 17.364 6.220 11.083 4.339 1.788 5.326
FERE A 19,979 8.801 20.788 4.017 2.004 5.835
FYEIR 13.272 7.883 13.269 3.711 1.590 5.656
THLEE JKFLE 12,871 5.025 9.411 2.538 1.402 7.404
JERf B 9.135 4.014 8.239 2.216 0.964 5.407
HYEM 8.899 4.201 8.793 2.008 1.288 6.270

TE N EE GEEE AR AL m/sT mm /s pm,
AIT AP R b, bl T4 0 il R 9T 7R 32 1) K 2
AT RE B K TR LT BT A B AR B
{3 N
32 RAFIRTI BEHEIRNEFIES

7K %5 i FL il b PR 00 A T DA I S T B —
il S TR) A 23 7 A BOR B4R Sl RE &k, T 2 T
D Al T BUAIR 2y X8 T P 4l A i e i 45 . AR
SCH IR TR AR L FLIOXU A B T80 R iR
A

PEAS JZEMRAR BB R A5 — R IR E
i) P 41 20 10 3 2 e 0 Bl 8 L A 0 £ T
DUARAE I S A 2 LA 5

F T 5 R HE A 00 3K s mT - D & AL LB
LR IREEHLZ =JZ A D7 [l A5 50 %0 J LA
AT T 00 9 91 0 o 3 R e, A I 8% 7 A of
WERME 10 m/s" A, {H 75%,100% A 51 fif T
UL =2 UK LIZ ) 8 53 T7 1] ) s 4k
Sy R e R o IR B . @100 %0 AL 74 T



5543 A 9 M

JE I PHAT - HlK 26 B8 Ll H R T 5 S AR IR S T 00 ) g e M 3B « 159 -

b

H
SRt
SERE
=D

NI

=)

DREEE/ (m-s?)

i

iy

® 5
g =

0 0
4LS-25 4LS-50 4LS-75 4LS-100 4LS-25 4LS-50 4LS-75 4LS-100
Tt T

(a) 3 — R (b) 38 R IR E I
5 BAafmInTEIREE RS mEEIEE

Fig.5 The peak value of the vertical vibration acceleration

of the floor slab under the load dumping condition
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Fig. 6 Peak vibration acceleration of pier windshield

structure under load shedding condition
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Fig.7 Peak vertical vibration accelerationof the floor

in first quadrant under transient conditions
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Monitoring Analysis of Transient Dynamic Characteristics of Underground

Powerhouse Structure for Pumped Storage Power Station
TANG Xiao-dan' ,BAI Zhi-peng' , WU He-gao’, YAN Yu-peng”,FU Dan®,SUN Hai-qing'
(1. Wudongde Power Plant of Changjiang Electric Power Co. , Ltd. , Luquan 651500, China;
2. State Key Laboratory of Water Resources Engineering and Management, Wuhan University, Wuhan 430072, China;
3. School of Civil Engineering and Architecture, Wuhan Polytechnic University, Wuhan 430048, China;
4. Changjiang Survey Planning Design Research Co. , Ltd. , Wuhan 430014, China)

Abstract: The pumped storage power station has the characteristics of {requent unit start-up and shutdown and work-
ing condition switching, which has great influence on the safe operation of the power station. At present, the on-site mo-
nitoring data of the vibration response of the underground powerhouse structure of pumped storage power station under
the vibration load of the unit are few, especially the vibration monitoring of the unit under the transient conditions such as
unit start-up and shutdown and load rejection. This paper takes the underground powerhouse of a pumped storage power
station as the research object, and carries out the dynamic characteristics monitoring analysis under the transient condi-
tions of power generation, pumping switch and different output load rejection. The results show that the peak vibration
response of each typical part of the powerhouse structure under transient condition is obviously greater than that under
steady condition, and the vibration response under power generation on and off condition is greater than that under pump
pumping condition, but the vibration displacement and acceleration can basically meet the recommended limits of the cur-
rent vibration standard. Under 100% load rejection conditions, the vibration response of the powerhouse structure is the
strongest, and the maximum vibration acceleration can reach more than 30 m/s”, which is easy to cause impact damage to
the powerhouse structure. It is recommended to avoid 100% load rejection conditions during daily operation and mainte-
nance of the power station. In case of occurrence, it is necessary to timely detect the key structural parts of the power-
house to eliminate safety risks.

Key words: pumped storage power station; unit commitment; load rejection; dynamic characteristics; monitoring a-

nalysis





