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Benefits of Pumped Storage:
- Best-proven, low-risk energy storage technology

- Balancing volatile renewable energy generation
with demand

- Managing grid bottlenecks

- Supporting grid stability by virtue of a quick
response to changing demand or sudden outages

- Contributing to grid stability by increasing grid
inertia and providing black start capability

- Very long facility lifetime

- Water resource management

Many countries have readjusted their energy policies in

order to follow the Paris Climate Agreement, boosting
power generation from renewable resources, which in
turn triggers an increasing need for energy storage. As
the leading technology for energy storage services,
pumped storage not only balances variable power
production, but also serves as a back-up with its firm

capacity, ensuring grid stability while reducing the risk

of blackouts. For small and islanded grids especially,
pumped storoge isan |dea| partner to ggjn |ndepen—~

- programs. However, for further development and

Iodoy, more thgn 160 GW of pumped storage -
capacity is installed throughout the world. About

19 GW was added worldwide in 2018, whereas

about 75 GW are in the pipeling, either in planning

or under construction.

In South, East, Southeast and Central Asia — as
well as Oceania, the region covered in this edi-
tion — 74 GW of pumped storage are currently
installed, with China and Japan leading with

30 GW and 27.6 GW, respectively. In 2018, 1.5 GW
were added in the region, solely in China, which
benefits from specific tariff mechanisms and
where pumped storage continues to be a priority
in the country’'s energy transition.

Feasibility studies show interesting potential for
off-river (closed-loop) pumped storage in Aus-
tralia and other arid regions. Australia has several
projects in planning development.

Pumped storage could continue to be an essen-
tial contribution to a clean sustainable energy
future. Pumped storage could also be more than
just a back-up for intermittent renewable energy

_resources and additional grid services. With its

operational flexibility, pumped storage offers -
a wide spectrum of benefits and plays avital -~ .
role within local and regional water and energy
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'ANDRITZ HYDRO'S HISTORY OF PUMPED.
STORAGE TECHNOLOGY IN ASIA .

Since the very beginnings of pumped storage "l -

TOTAL INSTALLED PUMPED
STORAGE CAPACITY IN 2018

WORLDWIDE, TOTAL 160 GW

about 40,000 MW worldwide, the company has been THEREOF 74 GW IN ASIA

involved in many major projects around the globe.

Highlights include Vianden in Luxembourg, the largest i 41% 37% 6% 6% 10%
pumped storage plant in Europe, and Goldisthal, the
largest in Germany and the first with variable speed . % % % % % %
outside Japan. Northfield and Castaic in the USA, - E ] E 0\3 > N
Edolo in Italy, Malta-Reisseck in Austria, Drakensberg g E s 9 8 §
in South Africa and Aldedvila in Spain are other key e @) ‘%% £ % =
ANDRITZ references. < 5 I3
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In Asia, ANDRITZ was the supplier for several pumped
storage plants, such as Tianhuangping,Shi San Ling,
Lang Ya Shan, and Tongbai in China. Currently, the
company is executing a contract for two asynchro-
nous generating units for Feng Ning Il in China, which
will become the largest pumped storage plant in the -
world when completed. =

Pumped storage is a proven, highly efficient and low- g
risk technology. It benefits from long asset lifetimes : A
and demonstrates lower operating costs than any : -
other bulk power storage technology currently avail- - : o
able. By successfully in'_ce_grot?ng intermittent renew- = : =l
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