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Damage Characteristics of Deep Hole Gate Slot of Giant Hydropower Station
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ABSTRACT: The work aims to study the hydraulic characteristics of the deep hole slot in the giant hydropower station, and ex-
plore the damage behavior of the metal in the slot under adverse flow conditions. In this paper, k-¢ turbulent flow model and fi-
nite volume discrete method were used to numerically simulate the deep hole flow in the hydropower station, and study the in-
fluence of the local shape of the deep hole on the flow. The influence of flow velocity on the corrosion of the slot steel lining
was investigated through an erosion corrosion nozzle experiment. The results showed that the change of the local shape of the
deep hole had a great influence on the distribution of water pressure and velocity. The maximum flow velocity at the outlet of
the deep hole could reach 45 m/s with a water head of 100 m. The pitting current of slot steel lining increased with the increase
of flow velocity. In conclusion,the pitting tendency of 304 stainless steel increases with the increase of flow velocity, and as the
flow velocity continues to increase to the actual operating conditions, problems such as erosion corrosion and cavitation will
become more prominent, and certain protective measures need to be taken.
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Fig.2 Structural layout diagram of deep hole gate
slot and curved gate

WG B FLAK R i A 20~40 m/s, FHinEUHE
it 105, AZE. SR k-e ZWAH (UIEELT
. SETEM k. e ) SHATEUER %

BEETTRE
9 opu (1)
ot ox
Bk
opu; 0 op 0 ou; Ou;
Ty~ (puu, )=~ ——| (p+ )| —=+—L
ati%OMW) ox, &JW M%a/a%
2
k ITFE @
o(pk) O(puk
(p )+ (pul )=£ ﬂ+ﬂt % +G+p€(3)
ot 0x; 0x; o} ) Ox;
¢ JIE:
6(p5)+6(puis)=
ot 0x; @
e\ ey Loy ps
ox; o, )ox, | “k 2P

s p A 435 AR S O35 (R i A4 285 B AR
SFEMEREG p MBI e MEREMEREG Co.
Co. HEAKHEL o M 0, 533N Kk Fl & HZE T BIFREL

AT G R PR i A B o B O F A4 X, 1A
REAANTE

%?+v(u¢)-v(1;v¢)=s¢ (5)

A t MU BB RIS R ¢ s
AR, AHIRANER w. v owl ke SRR, IO
WY HREG S, NI RERIIRI,

FERBE A &, B AT Rl B, X REME
JiR)Z 2R FHRE pRESOR AL 3, IF-R H PISO( Pressure-Implict
with Splitting of Operators ) % F 77 Fl3k i ik A 7
A THE . BRI AR 1E E kA RS A0 35 BIE
FETLRRE i o PEBOE — WAL T A, RET 3
STz L P T 7 B A O E 2 e SN N L 2R Y
40 m, JEMPE AR N 40 m, XFREIRLC AR 120, T
KEAR 40 m R RO : , Rl 30, ARl
IR T ERFL BT AT RE S R e R AL R 1, Hop AT

Fx1 FAEKEITRIVITEREMRERH
Tab.1 Calculated flow rate and flow coefficient of deep hole
at different water levels
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832.3 1729.6 1762 0.883 5
827.8 1690.3 1724 0.883 7
825.1 1669.2 1698 0.882 9
785.0 1257.1 1295 0.877 3
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Fig.3 Pressure distribution contour of deep hole side wall with different reservoir water level (kPa): a) reservoir water level
832.34m, right wall; b) reservoir water level 832.34m, left wall; c) reservoir water level 785 m, right wall;
d) reservoir water level 785 m, left wall
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Fig.7 Schematic illustration of submerged jet impingement system used for test
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