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Tab.1 Turbine technical parameters before modification
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Fig. 1 Comparison of runner meridian before

and after modification
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Fig. 2 Pressure distributions on surface of runner blade under

optimum operation condition and rated operation condition
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Fig. 3 Streamline distributions of middle flow surface
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Fig. 4 Pressure load distributions on pressure side and
suction side of crown, middle and rim surfaces
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Fig.5 Comparison of numerical analysis efficiencies of
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turbine before and after renovation of runner

e st s ke . I 3 AT B A Ak
I3 AT YIS KR TR S AR E L JC I8 et T B0 I S E
LB B N TR E W A e . BT 4 AT
JeiE 2 e L T 00 i 2 UE T 00, 22 e 48 1k )
T AR I 2] B T e de A AL PR BE 5 1IE 7Y 1R
ZEBR A M T AR S F R RO OKF- . I8 5 AT,
TERUE KK T AR T 9 MW IR B 7% 48 119
ROCRVE T B AT, e B AT e S e e (i
THA SR A AR REWE L T 2 MLER R i 2R
24 FHERM FOREERITM

A A B I 2R T R M A i RN A T
B, AR PR I e SR SR R R B B UK i



. 188 Koo g

B 2023 4F

WATEE, SRELT 2 00 AR5t , B3 - 8 4
Jnet R B EE A

FEWE R ) RCRRIE AT R e PR A L 2
BrmREe K CEBENEBRIEIT TR,
JF3057 4t Bl 15 Fr, RS s hn 1 2
A AE R RO ARFK T 2 AR [ A48 B0 T, AT R K
PER R SR . Bk JF3057 S ek i ALK
JE L JF3019A 340 T 22. 4 %6, i F d5c K JE B 34 in
T 18. 6%, KR E R N T 106% . Kt
JEF3057 H 4 it Fr o B RO &y, AT AR A |75 BR
R g n)

3 MEREENKEERES

31 BERKENEERRSY
i KR EE AR SRR 2.
F2 BWERABRNEERARSH

Tab.2 Turbine technical parameters after modification
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Fig. 6 3D spectrum of vertical vibration of top cover, noise in turbine chamber and floor in butterfly valve chamber
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Fig.7 3D spectrum of vibration acceleration on door
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Fig. 8 Modification templet on suction side of runner blades
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Technical Innovation of No. 2 Turbine in Shangyoujiang Hydropower Station
ZHANG Jian' ,CHEN Yan-lin®
(1. Luowan Hydropower Plant of Jiangxi Power Co. , LTD. , State Power Investment Group, Jing’an 330606, China;

2. Shangyoujiang Hydropower Plant of Jiangxi Power Co. » LTD. ., State Power Investment Group, Ganzhou 341000, China)
Abstract: In view of the serious cavitation erosion and local cracks of water turbine runner after the capacity expan-
sion and transformation of four runners in Shangyoujiang hydropower station in 1998, JF3057 turbine runner with excel-
lent hydraulic performance was developed through numerical analysis and optimization design in 2017 for the innovation of
unit 7 2 of the power station. The measured results of the prototype turbine after innovation show that the new runner has
greater output and higher efficiency, and the vibration and the shaft runout are normal, but strong noise and metal roar
within a certain load range exist in the turbine. In 2018, the strong noise and metal roar were basically eliminated after
the blade outlet edge modification. After 5-year operation test and periodic inspections of the runner, the cavitation phe-

nomenon of the new runner has been greatly improved, and the transformation of No. 2 turbine has been successful.
Key words: Francis turbine; technical innovation; numerical analysis; Karman vortex; vibration and noise; cavitati-

on; cracks





