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What is a Pumped Storage Scheme ?

ÅThePumpedStorageScheme(PSS)is a hydro-power
generation plant situated typically between two
reservoirs (in most casesdams) connected by a
largediameterpipelines(penstocks)or underground
tunnels.

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

ÅTypically3 to 5 secof starting time and some15 sec
will get a PSSin a full operation



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

Pumping power (kW):        

Pp = gr * Qp * Hp * eff

Generating power (kW):    

Pg = gr * Qg * Hg * eff



Benefits having PSS within energy 
generation industry

ÅThe upper water storage servesas ideal hydraulic
energystorage(e.g. storing1 kWhof hydro-energyrequires
10cubm of water overa dropof 40m);

ÅPeaking requirements of electricity grid are
balancedby installed PSScapacity and its reactive
capabilities;

ÅTheexcesspower availableduring off-peak periods
isusedin pumping;

ÅThe availability of installed pumped storage
increasesthe reliability of the supplygrid



Specific benefits having PSS within 
energy generation industry

ÅA grid with ample installed pumpedstorageabsorbs

moregenerationinputs from intermittent supply;

ÅA grid will cope better with increasing share of

generationfrom renewables(i.e. wind& solar);

ÅAn amplepumpedstoragecapacitylimits a needfor
largeinvestment in the grid;

ÅReducethe O&M costsof other generationfacilities;

ÅA PSScan have more than one purpose (e.g. Water
transfer)



Pumped storage installed capacity
in South Africa

ÅTotal installed capacityof PSSsin SAis presentlyat 2910MW
(i.e. some6%of total electricitygenerationcapacityin SA);

ÅThere are four large PSSsoperating currently around SA
namely: 1979Steenbras(180MW); 1981Drakensberg(1000MW); 1987

Palmiet(400MW) andnew2016Ingula (1332MW);

ÅOnthe international scale, IngulaPSSoccupiespresently19th

place and Drakensberg PSS slipped to 57th place after
extensivedevelopmentof PSSsaroundWorld,but primarily in
China;

ÅAt present the largesPSSis in USA(Bath Country at 3 003
MW), however,/ƘƛƴŀΩǎFenguingPSSunder constructionwith
capacityof 3600MW will soonbe largestin the World



Other (conventional) hydropower 
capacity in SA

Eskomtogether with DWSgeneratehydro-electricity from severalconventional
hydroelectricplants, two on OrangeRiverand others attachedto the damson
the perenial rivers in the EasternCape. Theseinstallations do not have the
samefunction asthe PSSs, but canprovidefor a peakdemand.

(i) 9ǎƪƻƳΩǎEastern Cape Province total installed conventional
hydropower capacityisat presentsome61MW ;

(ii)5²{κ9ǎƪƻƳΩǎtotal conventionalhydropower capacityinstalled on
the OrangeRiverat the GariepandVanderkloofdamsis 400MW;

NB: There are several small scale hydropower installations (all <10 MW)
owned by the private owners. The Department of 9ƴŜǊƎȅΩǎREI4Ps
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
(<10MW) hydropowerin SAis extensiveprimarywater supplyinfrastructure
asaremediumandlargedamsmainlyin the{ǘŀǘŜΩǎownership.



{ǳƳƳŀǊȅ  ǎǘŀǘǎ ƻƴ {!Ωǎ ǇǳƳǇŜŘ ǎǘƻǊŀƎŜǎ

PSS (owner) Total  peaking 
capacity  (MW)

Averagegen.
head (m)

Upper/lower
reservoirs

Active storage 
(mill. m cub)

Steenbras
(CTCC)

4 units @
45MW = 180 286

Upper Steenbras 31

Lower Steenbras 3

Drakensberg
(Eskom)

4 units @
250  MW = 1000 430

Driekloof(upper) 27

Kilburn (lower) 29

Palmiet
(Eskom)

2 units @
200 MW = 400 265

Rockview(upper) 17

Kogelberg(lower) 15

Ingula
(Eskom)

4 units @
333 MW = 1332 450

Bedford (upper) 22

Braamhoek(lower) 26

NB: All installations arefurnished by the Francis reversible pump/turbine units. The 
plants of Drakensberg and PalmietPSS are also serving as the Water Transfer Schemes 
between  either primary or secondary river basins. The PalmietPSS is connected to 
Steenbras. IngulaPSS is built for energy generation only.



Steenbras and Palmiet 
Pumped Storage Schemes

Steenbras and Palmiet 
Pumped Storage Schemes

Rockview Dam (Palmiet  PSS) 
& Upper Steenbras Dam



Tugela-Vaal Water Transfer Scheme (WTS)
operating by means of Drakensberg PSS
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