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Can ageospatial model predict energy storage capacity across the Nepal Himalayas?

In this study,we configured a geospatial model to identify the potential of PSH across the Nepal Himalayas
under multiple configurations by pairing lakeshydropower projectsrivers,and available flat terrain,and
consequently estimate the energy storage capacity.

Why should we study pumped storage systems in Nepal Himalayas?
Nepal Himalayas provide an ideal testbed to study pumped storage systems given high topographic
gradients,large flow fluctuations,and prevalent energy demand patterns.

Can solar PV beintegrated with pumped hydro storage in Nepal ?

Integrating Solar PV with Pumped hydro storage in Nepal: A case study of Sisneri-Kulekhani pump storage
project Hydropower Development in Nepal - Climate Change, |mpacts and Implications Mool PK, Wangda D,
Baracharya SR, Kunzang K, Ra Gurung D, Joshi SP.

Could hydrogen be used to store and transport energy in Nepal ?

Hydrogen production in Nepal is unlikely to be significant. Hydrogen or hydrogen-rich chemicals such as
ammonia could be used to store and transport energy in Nepal. However,thisis unlikely to occur because the
efficiency is very low compared with those of batteries,pumped hydro and thermal storage,which unavoidably
trangd ates into high costs.

Where are the most exploitable storage sitesin Nepal ?

We observed that the most technically feasible locations (greater than 0.1 GWh,shown in green squaresin Fig.
4) were located in the northeast region of the country. Only one exploitable site was found with a larger
storage capacity,i.e.,0.3 GWh (between Begnas and Rupa L akes in Northeast Nepal).

Can pumped storage hydropower be used in Nepal ?

In this study, we assess the potential of pumped storage hydropower across Nepal, a central Himalayan
country, under multiple configurations by pairing lakes, rivers, and available flat terrains. We then identify
technically feasible pairs from those of potential locations.

Nepal has only two storage projects named Kulekhani | (60 MW) & Kulekhani 11 (32 MW) due to which we
are forced to import electricity from India during the dry season to meet domestic demands.

The technical system characteristics of Nepal"s power system are favorable for energy storage to reduce the
cost of supply during peak demand periods and dry season months and improve system reliability.

The projects include 635 MW Dhudhkosi Storage Hydropower Project, 1061 MW Upper Arun semi-storage
Hydropower Project and 210 MW Chainpur Hydropower Projects. All these three projects are now at final
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stage of Detailed Project Study Report.

4 7728 #0183; The project will be one of Nepal"s biggest storage-type projects, with an estimated annual
energy generation capacity of 587.7 GWh for the first 10 years and 489.9 GWh from the 11th year.

Expanded by owner Vistra Energy, the world"s largest lithium battery energy storage system (BESS) asset
now has an additional 350MW output and 1,400MWh energy capacity, bringing it to a total
750MW/3,000MWh.

A roof-mounted system has low land, engineering, approval and financing costs while alarge-scale system has
low panel and deployment costs. Electrification can proceed both by grid extension and through house- and
village-scale small solar systems with battery storage.

4 7?7?&#0183; The project said the overal construction is set to be completed by May 2026. The project will
be one of Nepal"s biggest storage-type projects, with an estimated annual energy generation capacity of 587.7
GWh for thefirst 10 years and 489.9 GWh from the 11th year. During the dry season, the project can generate
energy for six hoursdaily.

To achieve that, battery storage solutions will be designed with knowledge of the hazardscape, the energy
landscape, and the post-disaster energy requirements of the target area. Deployment of second-life lithium-ion
batteries is envisioned to reduce costs.

In this study, we configured a geospatial model to identify the potential of PSH across the Nepal Himalayas
under multiple configurations by pairing lakes, hydropower projects, rivers, and available flat terrain, and
consequently estimate the energy storage capacity.

The diminishing cost and escalating efficiency of lithium-ion batteries position them as a compelling and

practical option for Nepal's energy storage needs. This trend is primarily driven by advancements in battery
technology, economies of scale in manufacturing, and increased market competition.
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