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Can pumped hydroelectric energy storage systems be used in Jordan?

For more information on the journal statistics, click here. Multiple requests from the same IP address are

counted as one view. In this study, the technical and economic feasibility of employing pumped hydroelectric

energy storage (PHES) systems at potential locations in Jordan is investigated.

 

What is pumped-hydro storage?

To assure continuous network stability and to avoid energy losses from renewable energy systems that are

subject to such control system, a hybrid system with energy-power storage in the form of pumped-hydro

storage is considered the most suitable technically.

 

What is pumped hydroelectric energy storage (PHES)?

Pumped Hydroelectric Energy Storage (PHES) With the increased production of energy from renewable

resources, such as wind and solar, into many countries' electric grids, the overall need for cost- and

energy-efficient storage capacity increases. Many plants that use RE resources rely on the normal availability

of solar radiation, wind, or water.

 

Can water-pumped hydro storage improve the penetration of re systems in Jordan?

The authors proved that water-pumped hydro storage in this proposed design could regulate the

demand/supply to balance and mitigate the difference between off-peak and peak intervals, playing a

significant part in stabilizing the grid and enhancing the penetration of RE systems in Jordan.

 

Where are hydropower facilities located?

Hydropower facilities are only located in two places in the country: King Talal Dam,with 4 MW of installed

power capacity and the Aqaba Power Station,with 6 MW of installed power capacity (IRENA 2021). The

hydroelectric power plant in Aqaba uses water from the Gulf of Aqaba to cool a thermal power plant.

 

Are pumped-hydro energy storage projects repowering?

According to the authors,Current trends for new pumped-hydro energy storage development generally show

that developers operating in liberalized markets are tending to repower,enhance projects or build "pump-back"

pumped-hydro energy storage rather than traditional "pure pumped storage". Ibrahim et al.

(i) Energy storage is introduced in the scheduling process of hydropower stations in order to stabilize the

power generation. If the power generation during the scheduling time period is higher ...

Water batteries for the renewable energy sector. Pumped storage hydropower (PSH) is a form of clean energy

storage that is ideal for electricity grid reliability and stability. ... The Fengning Pumped Storage Power Station

is the one of largest of its kind in the world, with twelve 300 MW reversible turbines, 40-60 GWh of energy
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storage and 11 ...

Pumped hydro energy storage (PHES) has been recognized as the only widely adopted utility-scale electricity

storage technology in the world. It is able to play an important role in load regulation ...

The large-scale development of renewable energy sources leads to high demand for energy storage. Pumped

hydropower storage (PHS) is one of the most reliable and economic schemes, which uses a pair ...

Appl. Sci. 2020, 10, 3332 3 of 23 energy statistics from the US government in 2008 the USA has an installed

capacity of 21,886 MW of pumped-hydro energy storage plants accounting for 2.1% of its total installed

generating capacity

The Energy and Carbon Footprints for Amman Urban Water Cycle (UWC) have been assessed using the

Energy performance and Carbon Emission Assessment and Monitoring tool (ECAM 2.2). ... Jordan is

planning to build a pumped-storage hydropower station and make a roadmap for developing energy storage

technologies to support grid stability,

Henan Tianchi Pumped Storage Hydropower Station. The Henan Tianchi project is a 1.2GW pumped storage

hydroelectric power station under construction in the Henan province of China. Henan Tianchi Pumped

Storage Company, a subsidiary of State Grid Xin Yuan Company, is developing the project with an estimated

investment of &#163;765m ($1.04bn).

The massive grid integration of renewable energy necessitates frequent and rapid response of hydropower

output, which has brought enormous challenges to the hydropower operation and new opportunities for

hydropower development. To investigate feasible solutions for complementary systems to cope with the

energy transition in the context of the constantly ...

This variant of hydro storage is called underground pumped hydro (UPH) and is described in detail in this

review, where it will be shown that: 1) the cost per GW of pumping station could be ...

2 Royal Scientific Society (RSS), National Energy Research Centre, PO Box 1438, Amman 11941, Jordan;

sahil.alhmidan@rss.jo ... Most pumped-hydro energy storage plants in the European region are found in

Germany, France, Switzerland, and Austria. ... connected wind-hydro-pumped storage station. Obstacles such

as control and dispatch of the system

Pumped storage hydropower, also known as ''Pumped hydroelectric storage'', is a modified version of

hydropower that has surprisingly been around for almost a century now. As one of the most efficient and

commonly used technologies with a consistent and reliable track record, hydropower is well established as the

most desirable means of producing electricity.

Page 2/5



Amman energy storage hydropower
station

AMMAN -- Minister of Energy and Mineral Resources Saleh Kharabsheh on Sunday highlighted the

importance of new energy storage technology and its role in integrating ...

1. Hydropower plants can adversely affect surrounding environments. While hydropower is a renewable

energy source, there are some critical environmental impacts that come along with building hydroelectric

plants to be aware of. Most importantly, storage hydropower or pumped storage hydropower systems interrupt

the natural flow of a river system.

At present, the methods of electrical energy storage for hydropower stations are mainly pumped-hydro storage

and battery energy storage. Over 99% of worldwide installed storage capacity for electrical energy is

pumped-hydro storage [8] and the efficiency of such systems mostly ranges between 65% and 77% [9].

Pumped Hydroelectric Energy Storage (PHES) systems are considered an attractive alternative solution for

load balancing and energy storage. They can supply ancillary services at high ...

As the National Hydropower Association (NHA) has well documented (2021 Pumped Storage Report),

pumped storage hydro is a vital tool in the renewable energy integration plans of the future. Many utilities

already have pumped storage hydro and are benefiting from the storage, flexibility, and stability that it

provides to their systems.

Globally, communities are converting to renewable energy because of the negative effects of fossil fuels. In

2020, renewable energy sources provided about 29% of the world''s primary energy. However, the intermittent

nature of renewable power, calls for substantial energy storage. Pumped storage hydropower is the most

dependable and widely used option ...

Pumped hydroelectric storage facilities store energy in the form of water in an upper reservoir, pumped from

another reservoir at a lower elevation. During periods of high electricity demand, power is generated by

releasing the stored water through turbines in the same manner as a conventional hydropower station.

term energy storage at a relatively low cost and co-benefits in the form of freshwater storage capacity. A study

shows that, for PHS plants, water storage costs vary from 0.007 to 0.2 USD per cubic metre, long-term energy

storage costs vary from 1.8 to 50 USD per megawatt-hour (MWh) and short-term energy storage costs

The installed power capacity of China arrived 2735 GW (GW) by the end of June in 2023 (Fig. 1 (a)), which

relied upon the rapid development of renewable energy resources and the extensive construction of power grid

systems during the past decade [1].The primary power sources in China consist of thermal power (50 %),

hydropower (15 %), wind power (14 %), and ...

The Bath County Pumped Storage Station has a maximum generation capacity of more than 3 gigawatts (GW)

and total storage capacity of 24 gigawatt-hours (GWh), the equivalent to the total, yearly electricity use of
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about 6000 homes.. Construction began in March 1977 and upon completion in December 1985, the power

station had a generating capacity of ...

The current storage volume of PSH stations is at least 9,000 GWh, whereas batteries amount to just 7-8 GWh.

40 countries with PSH but China, Japan and the United States are home to over 50% of the ... PSH''s role in

clean energy transition Pumped storage hydropower (PSH) will

Data Analysis: The digitalisation of hydropower stations allows for advanced grid-supporting services. Who

knew data could add a whopping 42 TWh to hydropower''s output? ... Assessment of pumped hydropower

energy storage potential along rivers and shorelines, Renewable and Sustainable Energy Reviews, Volume

165, 2022, 112027, ISSN 1364-0321,

Initially designed to support the 2022 Beijing Winter Olympics, the Fengning plant now surpasses the Bath

County Pumped Storage Station in the US as the world''s largest pumped hydro station in terms of capacity.

Pumped hydropower plants like Fengning are vital for stabilizing energy grids, especially as renewable energy

use increases.

This film was premiered at the 2021 World Hydropower Congress and produced by IHA and ITN Productions

in collaboration with GE Renewable Energy. Featuring insights from Pascal Radue, CEO of GE Renewable

Energy Hydro Solutions, the film explores how investment in pumped storage hydropower is integral to the

clean energy transition.

Pumped hydropower storage systems are natural partners of wind and solar power, using excess power to

pump water uphill into storage basins and releasing it at times of low renewables output or ...

Jordan''s electricity sector is preparing to implement a 450-megawatt energy storage project at the Mujib Dam,

utilizing water pumping and storage technology. Kharabsheh ...

A hybrid pumped hydro-compressed air storage (PHCAS)-grid system was investigated theoretically and

experimentally by Chen et al. [125], who reported that high round-trip efficiency could be ...

Hydropower is a traditional, high-quality renewable energy source characterized by mature technology, large

capacity, and flexible operation [13]  can effectively alleviate the peak shaving pressure and ensure the safe

integration of new energy sources into the power grid [14].To date, a great deal of work has been carried out

on hydropower peak shaving [15], [16], ...

It has been over 110 years since China''s first hydropower station, Shilongba Hydropower Station, was built in

1910. With the support of advanced dam construction technology, the Chinese installed capacity keeps rising

rapid growth, hitting around 356 GW nationwide by the end of 2019, and the annual electricity production

exceeds 10,000 TWh. At ...
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A Pumped Hydroelectric Energy Storage (PHES) system is considered to be an attractive alternative solution

for load balancing and energy storage mainly with wind farms. ... Jordan Energy Strategy 2020-2030 Yahya

AlMashayikh Department of Energy engineering Al Hussein Technical University Amman, Jordan

Almashayik1999@gmail  Samer Zawaydeh ...
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