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River *The whole basin is shared by six countries
®  Existing dam =60 millions people living in the lower basin
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1)

2)

Can the performance of the hydropower system be improved by
informing and coordinating reservoir operations with seasonal forecasts?

Can such intervention reduce CO, emissions and operating costs of the
power sector?
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start and fixed
Rainfall costs, variable Ramp up/down Energy demand
; ainta o&m costs, fuel limit, minimum and export
orecasts price, heat rate up/down time (in substations)
Y
2 VIC-Res
Rainfall-runoff module
Y
v Electricity from thermal Transmission capacity,
Streamflow routing plants and import nodes susceptance
module (with dams
and bespoke operating
rules)
Y
Y PowNet
Reservoir - Available hydro- R B
optimization ” power " (MILP problem: minimize cost, [
3 meet power demand)

\
Hourly energy production mix
+
Power flow through the grid
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i 1. In this study, our model
= Covers the whole Mekong basin (until Kratie)
Z A 2 = Consist of ~15,000 cells
3 'S = Models 107 dams
i 2. Forecast-informed reservoir operations focussed on
. ] reservoirs in Laos with
B = 2 = Filing and emptying periods < 6 months
She S = Live storage > 100 million m3
= > 14 dams
5 | z
g £ 3. For more information on VIC-Res, please refer to
14“,;;@* Y « Dang, T.D., Chowdhury, A.F.M.K., & Galelli, S. (2020). On the representation of
'ﬂqjﬁ"ﬂﬂ*ﬁj : % water reservoir storage and operations in large-scale hydrological models:
'-",.‘cif.:_,w,;' g s implications _on _model parameterization _and _climate change _impact
g Tha{fﬁn‘ﬁ. s P E assessments. Hydrology and Earth System Sciences, 24: 397-416.
Dang, T. D., Vu, D. T., Chowdhury, A. K., & Galelli, S. (2020). A software package
: for the representation and optimization of water reservoir operations in the VIC
hydrologic model. Environmental Modelling & Software, 126, 104673.
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Models: VIC-Res
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- represent upper and lower bound of what could be achieved

with real forecasts

. Optimization algorithm: MOEA e-NSGA II

Variables: reservoir target level (for 14 reservoirs)
Objectives: annual energy production vs firm hydropower
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Models: PowNet

=1L

SINGAPORE UNIVERSITY OF

75 150 300 km

Hydro (MW) Renewables
© 5-100 ® Solar
© 100-300 4 Wind
/' GULF OF THAILAND O 300-500 Substations (kV)

@ S

500-1075

" 115

Dispatchables (MW) 132

230

{ ,100 = 500

Grids (kV

[ gas .

B coal 115
- biomass

132

D weste_heat 230

[ Joi B——

MAL AYSIA

TECHNOLOGY AND DESIGN

1. Model setup

= Two countries: Thailand and Laos
= Simulates the export of hydropower from Laos to Thailand
2. For more information on PowNet, please refer to

Chowdhury, A. F. M. K., Kern, J., Dang, T. D., & Galelli, S. (2020).
PowNet: a power systems analysis model for large-scale water-energy

nexus studies. Journal of Open Research Software, 8 (1).


https://openresearchsoftware.metajnl.com/articles/10.5334/jors.302/

Results

Firm hydrapower praduction (MWh)
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Firm hydropower (MWh)
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Changes in annual hydropower production with forecasts
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Changes in annual hydropower production with forecasts
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= Forecast-informed reservoir operations could positively impact both firm and
total hydropower production

= Increased hydropower production reduces the dispatch from gas and coal
plants

= - CO, emissions and operating costs could decrease up to 1.25 Mt and 150
M$ per year
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