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Study on Hydraulic Transient Process of Hydropower Station

HONG Zhenguo, PAN Zhonghua. LI Jianwei

Yunnan Institute of Water & Hydropower Engineering Investigation, Design and Research, Kunming 650021, China

Abstract: In order to ensure the safe operation of hydropower station, it is necessary to carry out calcula-
tion and analysis of the hydraulic transition process of hydropower station. The characteristic line method
was used to establish a hydraulic transient model, analyzing the hydraulic transition process of the water
pressure in pressurized water diversion system, the water level of the surge shaft, the opening of the guide
vanes, and the unit speed. The results show that; O Under the condition of simultaneous load shedding of
three units, the max runaway speed increase rate of the unit is 0. 40, and the max water pressure increase
rate of the volute is 0. 28. The maximum runaway speed of the unit occurs at the dead water level of the

reservoir, with the maximum water head of the volute being 99.5 m, and the highest water level of the
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surge shaft being 1 116. 3 m, which occurs at the check flood level of the reservoir. @ Under the condition
of three units simultaneously increasing from no-load to full load, the reduction rate of water pressure in
the volute is more than —0. 19, the minimum water head of the volute is 57. 2 m, and the minimum water
level in the surge shaft is 1 076. 3 m. The minimum water head in the upstream water diversion system of
the hydraulic turbine is greater than 15 m, and the minimum water level in the surge shaft is more than 7
m above the top of the tunnel, which will not bring air into the tunnel and pressure steel pipe. @ When
the guide vanes of the hydraulic turbine are closed and opened. the runaway speed of the unit, pipeline wa-
ter pressure, and surge shaft water level fluctuation all meet the design specification requirements.

Key words: hydropower station; characteristic line method; transient model; hydraulic transition; surge
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4 0.2 0.11 P, 110 N, 1090. 8 1076.3 0.81 H,

5 HEZRITR

MU 5t er 5 . S 42 0 e e BRI 14 OQ P 3 B8 O AT e i, BB 5 P 198 O P 7K e B 52 6 g i 7
. ES OSSR, SIK RGP R R KA AL T BB B, B TR R KA B B R g g, Lk
Bl JR I 3 T KR TR T AR A TR . 2 R R KA 3R B e R AEL I, KR R ) FEAR T O, DL B A i A R ) AR
AR BE I8 e oK AL B S mi e 2. PRk, SEBR W 58 AR 527 0 B KR ) 75 EEAE S I OGP 5 | S 1 R R K A g A
FE S fe TR P KA 5 RS 1 T Ty Z RIS B R, MBI e ) A0 4 A 78 B 8 0 & B SR U R R e 20 i e
Fie KK . T v {45 T 8 I 5 T I 7K Aoz B 3

LA E AT AR M E B A XIS B AT I Ll A B S, X F s 2 0 5 i ) REBA B /N .
BT L I 5 A 055 b R o, IR AR RIS AT R e PR n) . IS s AT AL Re i F g s 17, JF MR
W] — & 0] AR A2 1217
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o

N—N

D 7e 3 LA RN T 2 0F T . AL TR B T i R <20, 40, HLEH R KRR Bk A AE UK

”

H—H

PEFE K (1 T80 5 8855 /K JE T+ 5 ©<0. 28, FERIKKH 99.5 m, WEIEE KM K 1116.3 m, K4

TEIK PR R A K AL
H,
2) FEHLALRE AT I BE T o WA TR KRR IR > — 0. 19, KA 3 & HLALIR] I A = B i 22 0

Ty, /KL 57,2 me WEIFRARKA R 1 076.3 my 1 TIEN R EFE A 1 061 m. KEEHL FF
FIKRGE PR /N EIR T 15 m, PRI EARK A B @ FREA T 7 m DL E, RS2 200 ARSI #E #
B, W R EIR,

3) FEAKFEHL T MO ST SR GO o ML Rl it . B K R . 9 R 7K 67 i 3 346 2 i F R oK.
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