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Fig. 1 Water body in pipeline-tinder free-surface flow
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Fig. 2 Water body in pipeline under pressure flow
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Tab. 1 Modeling parameter of the canal system

Pt LA 2N IR TIRLS fin] 1] LINESoN EiE TURHAE  MRE/
P ines ines R/ m i /m FEE/m FFEE/m A/ (m® s JKIR/m m
1 0+000 204200 142. 20 140. 30 7.4 4.9 38 4. 06 20 200
2 20-+200 25+520 140. 20 138. 99 15.0 4.8 38 4.42 5 320
3 25+520 974600 138. 89 123. 90 11.4 3.8 38 4.52 72 149
4 97+600 97-+920 123. 90 123. 88 8.0 4.8 38 4. 46 320
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Tab. 2 Water diversion along the line
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Fig. 4 Schematic diagram of emergeney dispatch control logic
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Tab. 3 Downstream accident condition flow process

and gate target opening table

Wi RMRVER/ WROFE SEERCR ERIERE/
éﬁ% (mf; ° Sil) el/m (l'n3 ! 571) m

1 38.0 5. 04 11.3 1.50

2 38.0 3,92 11.3 1.17

3 37.8 3.82 11.1 1.12

4 36.2 3. 80 9.5 0. 95

5 33.7 3.84 7.0 0.71
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Tab. 4 Asynchronous and same speed gate combination

in downstream accident conditions
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Fig. 5 Schematic diagram of asynchronous and same speed gate scheduling
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Tab. 5 Synchronous all-speed gate combination for

downstream accident conditions
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Fig. 6 Schematic diagram of synchronous all-speed gate dispatch
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Tab. 6 Recommended gate combination
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Hydraulic response and accidental emergency dispatch of the long inverted siphon
in north Hubei under accident conditions
FAN Jiawei, GUAN Guanghua,ZHU Zheli
(State Key Laboratory of Water Resources and Hydropower Engineering Science ,Wuhan University, Wuhan 430072, China)
Abstract: The Menglou-Qifang inverted siphon is a pressurized water delivery system with ultra-long pipelines and large diame-
ters. Its safe operation is directly related to the normal and stable operation of the entire project. Under sudden accident condi-
tions, complex changes such as water hammers and partial negative pressure may occur,and untifmely emergency response or un-
reasonable scheduling measures may lead to serious accidental damage and water intefruption. Therefore, it is of great signifi-
cance to study the hydraulic response and emergency dispatch of long-distance water conveyance inverted siphon.

Taking the Menglou-Qifang inverted siphon (72 km) in the North Hubei Water Resources Allocation Project as the re-
search object,a one-dimensional unsteady flow numerical calculation model fot accidental conditions was established. The water
delivery channel system simulation and control software (SCCS Version 1..0) was used to simulate the hydraulic response char-
acteristics of the long inverted siphon under accidental conditions. The hydraulic response characteristics of different gate dis-
patching schemes were analyzed and compared,and gate dispatechingstrategies were proposed accordingly.

The hydraulic response characteristics of the long inverted siphon are quite different under different dispatch gate modes.
When the gate adopts the asynchronous same speed scheduling.rule by keeping the closing time of each gate constant, increase
the time interval at which the gate starts to close,and, the pressure head of the inverted siphon will increase significantly. If the
time interval increases to more than 15 minutes its'peak value will exceed the limit. At the same time interval, different closing
speeds have little effect on the hydraulic response process of the long inverted siphon,and the pressure range is only 0. 49 m.
When the gate adopts the synchronous all-Speed dispatching rule, the closing time of the inverted siphon outlet has a significant
impact on the water head along with the'inverted siphon. The shorter the closing time, the more severe the hydraulic response
and the easier it is to exceed the limit. When the closing time is less than 30 minutes, the pressure will exceed the limit. Exten-
ding the closing time of the inlet and upstream gates will cause more pressure water to enter the inverted siphon section, which
is detrimental to the safety of. the inverted siphon under accident conditions. When the closing time of the inlet and upstream
gates exceeds 30 minutes, the pressure peak of the control section exceeds the design limit.

Conclusions (1) Inthé emergency dispatch of the accident, the hydraulic response process of the inverted siphon is very rap-
id due to the large gap between the pressure wave velocity and the gravity wave velocity. It will climb to the peak pressure in a
short time, and the pressure water will be discharged from the outlet gate in a short time so that the pressure along the entire in-
verted siphon will eventually stabilize at a safe level. (2) Compared with the synchronous all-speed and asynchronous same-
speed scheduling methods, the synchronous all-speed scheduling method is more conducive to the safety of the inverted siphon.
(3) Under the synchronous allometric scheduling rules, delaying the inverted siphon inlet and upstream gate closing time, exten-
ding the inlet and upstream gate closing time, or quickly closing the inverted siphon outlet and the downstream gate will inhibit
the internal pressure water release process of the inverted siphon and make the pressure peaks rise rapidly, increasing the risk of
pressure overruns. (4) Under the synchronous all-speed dispatching rules, for the water resources allocation project in northern
Hubei, it is recommended that the inverted siphon inlet and upstream gates start to operate no later than 30 minutes after the
exit and downstream gates start to close, and the inverted siphon outlet and downstream gates are closed for a long time, it
should not be shorter than 30 min,and the closing time of the inverted siphon inlet and the upstream gate should not exceed 30
min. This is a reference set of emergency dispatch combinations for control gates.

Key words: the water resources allocation project in northern Hubei;inverted siphon;hydraulic response; emergency dispatch
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