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ABSTRACT

As Rivers flow into reservoirs, part of the transported sediment gets deposited. Sedimentation
in the reservoir may significantly reduce reservoir gross capacity as well as live capacity.
Reservoir capacity can be recovered by removing deposited sediment by dredging or flushing.
An accurate estimation of sedimentation volume and its removal are required for the
development of a long-term operation plan in the design stage. If it is not maintained, sediments

can reach the water outlets and thus, cause severe wear damage to the turbines.

The two case studies have been taken of RoR hydroelectric projects, first is of River Satluj
(Kol Dam HEP) for first two objectives of research and second is of River Mandakini (Singoli

Bhatwari HEP) for all present research’s objectives.

The Sedimentation and Reservoir desiltation by numerical modeling have been proposed in
this research. Sediment transport and reservoir desiltation or flushing have been studied by
using three complementary procedures: one-dimensional simulations for time required for
sediment level reaches up to invert level of bottom outlets of dam, two-dimensional simulations
for reservoir desiltation or flushing and lateral movement of sediments, and three-dimensional
simulations for vertical distribution of sediment near dam or barrage and detail of the sediment

transport through bottom outlets.

Further, to keep the power intakes free of sediment and to ascertain the suitability of the
hydraulic desiltation provision for improvement in reservoir performance using numerical

modeling.

The focus of the present research is to minimise sediment deposition and increase the recover

volume in the reservoir. The sediment inflow from watershed area has been considered based



on sediment rating curve generated from available inputs of sediment concentration and River

discharge at gauge and discharge sites.

To perform the numerical modeling, HEC RAS 1-Dimensional, HEC RAS 2- Dimensional and
FLOW 3-Dimensional HYDRO softwares are used. 1-Dimensional and 2- Dimensional HEC
RAS models have been prepared for reservoir sedimentation and flushing simulations. It has
the capabilities of simulating unsteady flow and coexistence of River and Reservoir regimes in

the study area.

Flow 3-Dimensional Hydro is a powerful computational fluid dynamics tool that provide a
detailed and high-resolution analysis of fluid flow characteristics, velocity distribution,

pressure variations, turbulence patterns and sediment transport.

1-Dimensional, 2-Dimensional and 3-Dimensional numerical models have been prepared,
calibrated and validated with the respective data received from project authorities and central
water commission (Government agency). The reservoir operation plans have been formulated

based on results of numerical models.

The live capacity of the RoR Hydroelectric project on River Mandakini (Singoli Bhatwari HEP)
is very less (0.433 MCM) so it is great challenge to keep intake flow free from sediment which
is further harmful for turbine underwater parts. The present research shows that reservoir itself
with intermittent hydraulic desiltation techniques is efficient for sediment management. The
reservoir operation plans as prepared in this research, will be quite beneficial for project
authority to reduce cost of protective coating of turbine underwater parts and enhance power

generation.

Keywords: Reservoir Sedimentation, Numerical Models, Sediment Rating Curve, Desiltation,

Flushing
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