Determination of Surge Tank Scale for Dam Safety Management
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Abstract

Phenomena of hydraulic transient such as water hammer should be analyzed to design the
pipeline systems effectively in dam. Surge tanks generally are used to reduce change in
pressure caused by hydraulic transient from load changes on the turbines. In this study, the
appropriate scale of surge tank with chamber is investigated for dam safety management.
The variation of water level in the surge tank are computed using governing equation. Using
the Thoma-Jaeger's stability condition, static and dynamic stability are investigate for the
cases of flood water level, normal high water level, rated water level and low water level.

Finally appropriate diameters of shaft and chamber are determined in the surge tank with

chamber.
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Table 1 & Ty 2
Head loss(m) Loss coefficient
Reservoir head Discharge Velocity (contain velocity loss)
(EL. m) (m*/sec) Up Down (m/sec) Up Down
surging surging surging surging
265.5 (FWL) 15.66 16.11 25.02 1.947 4.25 6.60
263.5 (NHWL) 15.95 16.71 25.95 1.983 4.25 6.60
254.3 (RWL) 17.62 20.41 31.67 2.191 4.25 6.60
228.5 (LWL) 16.27 17.41 27.00 2.023 4.25 6.60
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Table 2 M tE=A Addnt (unit = m)
Reservoir Total Surging Head loss n/3~n/e | Practieal | gty | Remark
head drop condition formula
265.5(FWL) 185.8 Up 16.11 61.93~30.97 59.35 Stable
265.5(FWL) 185.8 Down 25.02 61.93~30.97 56.84 Stable
263.5(NHWL) 183.8 Up 16.71 61.26~30.63 59.61 Stable
263.5(NHWL) 183.8 Down 25.95 61.26~30.63 56.14 Stable
254.3(RWL) 174.6 Up 20.41 58.20~29.10 54.91 Stable
254.3(RWL) 174.6 Down 31.67 58.20~29.10 52.72 Unstable #
228.5(LWL) 148.8 Up 17.41 49.60~24.80 46.79 Stable
228.5(LWL) 148.8 Down 27.00 49.60~24.80 43.51 Unstable #
Table 3 SH AP =A Addnt (unit = m)
Reservoir head Td(;f)il (m‘ﬁsec) Head loss F, F, oF, Stability
265.5(FWL) 185.8 15.66 16.11 14.66 14.55 4.30 Stable
265.5(FWL) 185.8 15.66 25.02 9.96 10.34 3.63 Unstable
263.5(NHWL) 183.8 15.95 16.71 14.89 14.85 4.35 Stable
263.5(NHWL) 183.8 15.95 25.96 10.14 10.59 3.67 Unstable
254.3(RWL) 174.6 17.62 20.41 16.13 16.49 4.58 Unstable
254.3(RWL) 174.6 17.62 31.67 11.21 12.07 3.92 Unstable
228.5(LWL) 148.8 16.27 17.41 18.93 19.35 4.96 Unstable
228.5(LWL) 148.8 16.27 27.00 13.15 14.17 4.25 Unstable
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Table 4 #1 A&54+9| (unit = m)

Diameter Diameter Maximum upsurging water level(EL. m) Remark
of shaft of chamber Frank Schiiller Governing equation

Case 1 5.0 10.0 289.91 290.06

Case 2 5.0 10.5 288.56 289.03

Case 3 5.0 11.0 287.48 288.11 Top. of

surge tank

Case 4 5.5 10.0 289.55 289.61 EL. 290 Om

Case 5 5.5 10.5 288.71 288.62

Case 6 5.5 11.0 287.58 287.68
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Table 5 =14 o AAm (unit = m)
Diameter Diameter | Maximum upsurging water Free board Remark
of shaft of chamber level(EL. m)
Case 1 5.0 10.0 290.06 -0.06
Case 2 5.0 10.5 289.03 0.97
Case 3 5.0 11.0 288.11 1.89
Case 4 5.5 10.0 289.61 0.39 Top. of
Case 5 5.5 10.5 288.62 1.38 surge tank
Case 6 5.5 11.0 287.68 2.32 EL. 290.0m
Case 7 6.0 10.0 289.19 0.81
Case 8 6.0 10.5 288.20 1.80
Case 9 6.0 11.0 287.31 2.69
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