
STEENBRAS PUMPED-STORAGE POWER STATION

GENERATION



HISTORY OF ELECTRICITY GENERATION IN CAPE TOWN

• Steenbras Power Station

• Initially planned for Table Mountain, but due to being a national monument it 

was dropped

• Named after the Steenbras river – popular endemic South African fish

• Commissioned in 1979 with a rated capacity of 180 000 kW ( 180 MW)

• First hydroelectric pumped-storage scheme on the continent of Africa
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Steenbras power station
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Hydroelectric Pumped-Storage Scheme

• Not a Hydro Power Station

• Consist of two separate reservoirs upper and lower

• Water is reused instead of re-entering  river

• Generate-Mode – use stored water in upper dam to 

generate electricity during peak periods

• Pump-Mode - Pump water back to upper dam during 

off-peak period

• Round Trip Efficiency typically between 70% to 80%

• Can generate quickly

• No pollution or waste

• Cannot be used again until water is pumped back up.
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PLANT DATA - STEENBRAS
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Function Pumped Storage

Number of Units 4

Output per Unit 45 MW

Speed of Units 600 rpm

Maximum Head 294.5 m

Make of Generators Siemens ( KWU ) (Ger)

Make of Turbines Escher Wyss Ltd (Aus)

Stored Energy 2213 MWh

Dam Capacity 2.92 x 106 m3



ESKOM AND CITY OF CAPE TOWN ELECTRICITY GRIDS
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• Security of supply – can be 

started at short notice

• 12.5 hours of supply at full 

load

• Steenbras and associated 

generation accommodates 

for roughly 30% of the City of 

Cape Towns demand



Network recent upgrades – Paardevlei switching station

7Go to Insert > Header & Footer > Enter presentation name into footer field



STEENBRAS POWER STATION PROFILE
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POWER STATION CROSS SECTION
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SECTION OF MACHINE SET
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PUMP TURBINE LEVEL
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Typical Week load cycle

“Target” import = 952MW, system max=1160.4MW
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Athlone GAS Turbine

http://cityteams.capetown.gov.za/sites/elgener/APS_Photos/Exhaust and Paving pics/20140110_115958.jpg
http://cityteams.capetown.gov.za/sites/elgener/APS_Photos/Exhaust and Paving pics/20140110_115958.jpg


GENERATION GENERAL

• Staff Structure ( 5 sub-divisions)

– Mechanical Maintenance

– Electrical Maintenance

– Plant Operations

– Projects

– Admin

– Total staff - 50

– for Gas Turbine and Pumped Hydro 

• Load shedding mitigation
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Network Control - Steenbras Pump Storage  

Dispatch for peak load shifting and Load shedding 

mitigation

• Eskom Time of Use Tariff

• Energy shift and System Profile

• Station cycle, Daily and weekly, summer and winter



Eskom Tariff   Time of Use periods 
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Main account load profile and Eskom supply 
(23 July 2019) 
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Operating strategy - Daily Pump Gen Cycle 

in Winter under the TOU tariff
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• Pump to standstill 15min
• Standstill to Gen 5min

• Gen to standstill 5 min
• Standstill to pump 30 min
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Weekly Cycle with 4 machines in winter
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40 MW during Standard period.
Sending out 1300 MWh during the day and recharging by pumping 1100MWh at night. 
(550 45ft Tesla mega batteries)
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Operating strategy - Daily Pump Gen Cycle 

in Summer under the TOU tariff

21Go to Insert > Header & Footer > Enter presentation name into footer field

-200
-180
-160
-140
-120
-100

-80
-60
-40
-20

0
20
40
60
80

100
120
140
160
180
200

P
u

m
p

in
g 

   
  M

W
   

  G
e

n
e

ra
ti

n
g 

unit 1 unit 2 unit 3 unit 4

Pumping

Generating

Pumping

0
0

:3
0

0
1

:0
0

0
1

:3
0

0
2

:0
0

0
2

:3
0

0
3

:0
0

0
3

:3
0

0
4

:0
0

0
4

:3
0

0
5

:0
0

0
5

:3
0

0
6

:0
0

0
6

:3
0

0
7

:0
0

0
7

:3
0

0
8

:0
0

0
8

:3
0

0
9

:0
0

0
9

:3
0

1
0

:0
0

1
0

:3
0

1
1

:0
0

1
1

:3
0

1
2

:0
0

1
2

:3
0

1
3

:0
0

1
3

:3
0

1
4

:0
0

1
4

:3
0

1
5

:0
0

1
5

:3
0

1
6

:0
0

1
6

:3
0

1
7

:0
0

1
7

:3
0

1
8

:0
0

1
8

:3
0

1
9

:0
0

1
9

:3
0

2
0

:0
0

2
0

:3
0

2
1

:0
0

2
1

:3
0

2
2

:0
0

2
2

:3
0

2
3

:0
0

2
3

:3
0

0
0

:0
0



Weekly cycle with 3 units and no standard period 

generation
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Steenbras Pump Storage to Mitigate
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In Summer/ Low Season:

2 units are reserved for load shedding:

1 unit is out on maintenance and 1 unit 
Performs the peak load shifting operation.

In Winter/ High Season:

1 unit is reserved for load shedding and no maintenance
is planned to take place during the working days Mon. to Fri.
3 units perform the peak load shifting function



Summer load shifting plus Mitigation 

24Go to Insert > Header & Footer > Enter presentation name into footer field

-200
-180
-160
-140
-120
-100

-80
-60
-40
-20

0
20
40
60
80

100
120
140
160
180
200

P
u

m
p

in
g 

   
  M

W
   

  G
e

n
e

ra
ti

n
g 

unit 1 unit 2 unit 3 unit 4

Pumping

Generating

Pumping

0
100
200
300
400
500
600
700
800
900

1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200

0
:3

0

1
:0

0

1
:3

0

2
:0

0

2
:3

0

3
:0

0

3
:3

0

4
:0

0

4
:3

0

5
:0

0

5
:3

0

6
:0

0

6
:3

0

7
:0

0

7
:3

0

8
:0

0

8
:3

0

9
:0

0

9
:3

0

1
0

:0
0

1
0

:3
0

1
1

:0
0

1
1

:3
0

1
2

:0
0

1
2

:3
0

1
3

:0
0

1
3

:3
0

1
4

:0
0

1
4

:3
0

1
5

:0
0

1
5

:3
0

1
6

:0
0

1
6

:3
0

1
7

:0
0

1
7

:3
0

1
8

:0
0

1
8

:3
0

1
9

:0
0

1
9

:3
0

2
0

:0
0

2
0

:3
0

2
1

:0
0

2
1

:3
0

2
2

:0
0

2
2

:3
0

2
3

:0
0

2
3

:3
0

0
:0

0

MWh Energy Capacity Available for generation

Start of 
MWh



Winter Load shifting plus Mitigation
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Summary

• Electricity for the City is bought from Eskom at the TOU tariff

• Steenbras Pump Storage shifts load from peak time to off peak time 

with daily and weekly cycles.

• Plant is reserved for load shedding mitigation.
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THANK YOU

GENERATION


