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What Is a Pumped Storage Scheme ~

A ThePumpedStorageScheme(PSS)s a hydro-power
generation plant situated typically between two
reservoirs (In most casesdams) connected by a
large diameterpipelines(penstockspr underground
tunnels.

A Thewater is pumped from the lower reservoirinto
elevated upper reservoir serving as an energy
storage(i.e. water battery storage)

A Typically3 to 5 secof startingtime and some 15 sec
will geta PSSn afull operation



Pumped storage operation concepts
(PSS is a net consumer of energy, but with significant bepefits

Pumping power (kW) Generating power (kW)
Pp=gr*Qp*Hp* eff Pg =gr* Qg * Hg * eff
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Benefits having PSS within energy
generation industry

A The upper water storage servesas ideal hydraulic

energystorage(e.g. storing1 kWhof hydro-energyrequires
10 cubm of water overa drop of 40 m);

A Peaking requirements of electricity grid are
pbalancedby Installed PSScapacity and its reactive

capabillities

A The excesspower availableduring off-peak periods
IS usedin pumping

A The availability of installed pumped storage
Increaseghe reliability of the supplygrid



Specific benefits having PSS withir
energy generation industry

A A grid with ampleinstalled pumped storageabsorbs
more generationinputs from intermittent supply;

A A grid will cope better with increasing share of
generationfrom renewables(i.e. wind & solar)

A An ample pumped storage capacitylimits a need for
largeinvestmentin the grid,;

A Reducethe O&M costsof other generationfacilities

A A PSScan have more than one purpose (eg. Water
transfer)



Pumped storage installed capacity
IN South Africa

A Totalinstalled capacityof PSS# SAis presentlyat 2910 MW
(i.e. some6%of total electricity generationcapacityin SA)

A There are four large PSSsoperating currently around SA
namely 1979Steenbrag180MW); 1981 Drakensberg(1000MW); 1987
Palmiet(400MW) andnew2016Ingula(1332MW);

A Onthe international scale IngulaPSSccupiespresently19h
place and Drakensberg PSSslipped to 57" place after
extensivedevelopmentof PSSaroundWorld, but primarily in
China

A At presentthe largesPSSs in USA(Bath Country at 3 003
MW), however,/ K A yFeén§uangPS3inder constructionwith
capacityof 3600MW will soonbe largestin the World



Other (conventional) hydropower
capacity in SA

Eskomtogether with DWSgeneratehydro-electricity from severalconventional
hydroelectric plants, two on OrangeRiverand others attachedto the damson

the perenialrivers in the EasternCape. Theseinstallations do not have the
samefunction asthe PSSgbut canprovidefor a peakdemand

() 9 a 1 2 E&tern Cape Province total installed conventional
hydropower capacityis at presentsome61 MW ;

(i)5 2 { k 9 a tom@wlYcénaentionalhydropower capacityinstalled on
the OrangeRiverat the Gariepand Vanderkloofdamsis 400 MW,

NB There are several small scale hydropower installations (all <10 MW)
owned by the private owners The Department of 9 y S NIRBIESA
programme allowed for developmentof a few recently built small scale
hydropower plants (e.g. Stortemelk and Neusberg) and others are in
planning stages Most viable prospects for development of small scale
(<1OMW) hydropowerin SAis extensiveprimary water supplyinfrastructure
asare mediumandlargedamsmainlyinthe { G I owBeddship
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PSS (owner)| Total peaking | Averagegen. | Upper/lower Active storage
capacity (MW) | head (m) reservoirs (mill. m cub)

Steenbras 4 units @ UpperSteenbras 31
(CTCC) 45MW = 180 286

LowerSteenbras 3

Drakensberg 4 units @ Driekloof(upper) 27
(ESkom) 250 MW = 1000 430 Kilburn (Iower) 29
Palmiet 2 units @ Rockview(upper) 17

(Eskom) 200 MW =400 265 Kogelberglower) 15

Ingula 4 units @ Bedford (upper) 22

(Eskom) 333 MW = 1332 450 Braamhoek(lower) 26

NB All installations aréurnished by the Francis reversible pump/turbine units. The
plants of Drakensberg arftalmietPSS are also serving as the Water Transfer Sche
between either primary or secondary river basins. PaémietPSS is connected to
SteenbrasingulaPSS is built for energy generation only.



Steenbras and Palmiet
Pumped Storage Schemes

Steenbras and Palmiet Rockview Dam (Palmiet PSS)
Pumped Storage Schemes & Upper Steenbras Dam




TugelaVaal Water Transfer Scheme (WTS
operating by means ddrakensberg PSS
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‘ INGULA Pumped
\ Storage Scheme

‘ Eskom's
DRAKENSBERG Pumped

Storage Scheme

Jalotal National Park
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