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Fig. 1 Outline and dimension diagram of wicket gate
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Fig.2 Placement diagram of ultrasonic testing

probe for wicket gate
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Fig.3 Modeling diagram of wicket gate

IERH CTVA 05 FLER AR X535 2y -l B AU

TE LA RAE vh & BE A 2l 5 i 3 B R K B A
=, K Hb S N R 2 ) 3 g 5 R B
T R b BB AR 0 XA B R 2 3 mm I
RO BB B BCBR B >3 mm, 7EVG B 5
b T B X A T A R R A K /AR
AR )AL E o S BEE N TS0, T Bl G X
B bl S T PN 45 5 mm 5 Y, AT AR S AR UL Bt
B o U7 il e T 7 i AU SR 0, A v il 85
I ol 293 T R K e /N A R R TS 3 031
WHEWE 5 mm, K 20 mm B & [n) AL 481 2 &0, 4
PEIA W 0. 10~0. 25 mm, J 350 8 4R R 5 8L
0.237 dB/mm, [ A5 3 248 m/s,
32 AEAXMAEIRE

MR 32 S0 D 5 2 S i dil DAL 4 97 Ay 22 Al
By 458 T 000 S5 9 B LT B L R 52 3R A A S LR
IL 3 3 6545 1% 2l T il Ak 8 06 AT X 3R TG 4 AR
I8 2R R 22 b 8 ] D7 1 o 0 4 P A
LRz R AN LN i E R D D -3

P EAEE JUE RN RPN T DY i3
SRR~ R it R W I [ B 5 (O ¥ T3 S
RS B A 4 A R S R AR, O R RO
AT RE S REECH T T L, 0 B R Y 7R Rl e
T
3.3 IRLER

R 3 T 32 47 32 01 LU R85 7
L B ANTT 1] 45 5 B 1R 7R 2 PR RE R 4 A 3l 1 SR AR
N, R ROT R B R AT A
5 1 R R R K 5 PR AR Sk L T 3l 5 i 4
T RSF L P A A% 5 B 2 I8 75 BB 40 2% 7™ L B K
RoF it 7k . 16 3h MR R a2 o8 5 &
e B R R e M HL A — E TR I IR A 7 1) A
filv iy S T B0 PRI R A
34 HEHZHR

Ve PR A 5 SA11-N55S 2. 25132 £&
P B 51 4R S FIAH DG B 14 55° 685 Ik B e, & 32
J A e fRE 30°~T70°, M EH AP EE 17, FEKA
0 1 DX o 94 2 T 2 80, TR B SR AR il A L
o R R AL O AR DA 4 () BEOR R




. 170 - KoHOH

2023 4F

(a) PHIFB2@F KNG A (b) CHF64BH IRKHE

‘aEc0REOGRcGSR0S6a0. i ‘nacossccoRa! n

S208800

£ g

r f‘»M | T\- |

(c) PHIFe4BH IRKMMMBEN R (d) PH645EH RMANNED R

R AIESE A

S E00RN0NRGGER0S80E

X

(¢) FHF6ARE AR () T 64 FSL B A
D ENRE REHARBNE

B4 EHSHREELHEEE

Fig. 4 Simulation diagram of wicket gate defects
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Fig. 5 Phased array diagram of simulated test block defects
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Feasibility Study on Phased Array Test of Completely Assembling Casting

Movable Guide Vane for Large Hydropower Unit

LI Yang,DENG Tao
(China Energy Science and Technology Research Institute Co. Ltd. , Chengdu 610073, China)

Abstract: The movable guide vane of domestic large hydropower units in early stage was mostly made by sand cast-
ing, which had the characteristics of large abnormal shape parts and they were located in the water wheel room of the u-
nits with narrow space. At present, the nondestructive testing of the area where the movable guide vane is hided in the
shaft sleeve of large hydropower unit in service is generally carried out after the movable guide vane is lifted out during the
unit overhaul period. This paper attempts to test it though phased array testing technology, modeling simulation and sim-
ulated test block test. This method is successfully applied in actual detection. Finally, the problem that coarse crystal,
long sound path and abnormal shape of casting movable guide vane have serious attenuation, loss of sound energy, and
difficulty in receiving defect echo is solved. The feasibility of nondestructive detection on the hided area of casting movable
guide vane in completely assembling state of large hydropower units in service is verified.

Key words: phased array; casting movable guide vane; completely assembly; area of hide; feasibility





