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Why use CSP plants?

— The availability of renewables does not necessarily meet
the electricity demand

— Because CSP is based on thermal energy, thermal storage
is “easy” to implement
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Current commercial thermal storage

j”

_(

"
o

(Kolb et al., 2011)




Thermal storage: keeping costs low ©¢

Aims in CSP: higher efficiency
DOE: CSP = 15 $ cents/kWh

REIPPP SAround 3: = 1.6
own i

221 %
208 % 40% of the costs are indirect
Operations and maintenance 121 %
21w Heliostats relate to 38%of

the total hardware cost

Receiver cost 10.1 %
T 8.1 % . .
= - Higher temperatures — higher
<« Storage cost . .
:» power block efficiency
Balance of plant cost 40 %

20 % Slide from J. Kotzé
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CSP & packed beds

« Store thermal energy from gas turbine exhaust
 Storage temperature: ® 500 - 600 °C
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Packed beds

Inlet (top)

Outlet
(bottom)
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Packed beds
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Packed bed temperature profile

T, °C (after discharge)
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Packed bed concept |

Air-tight roof

Hot air/gasinlet/outlet

. . NN R
Thermal insulation \\\\\\\\\‘\‘\ \“\\\\\\\\ Natural angle of repose
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Roof support/foundation  Support grid A_. Cold air/gasinlet/outlet Sand/rock
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Packed bed concept i

Optional roof/covering
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Design variables - 16 hr storage

c, (55 °C)
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815 J/kgK | T,

0.025m T4
0.2 kg/m?s | t,
0.1 kg/m?s |t
11m €

14 000 tonnes | Py

Estimated footprint: = 1400 m2
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600 °C
20 °C
8 hrs
16 hrs
0.45
2700 kg/m3



Cost estimates for Concepts 1 & 2

Containment
Insulation
Rock
Ducting

Blower &
instrumentation
Total cost
(incl. labour)

1.7
9.9
1.6
1.1
1.4

15.9

1.7

1.6
1.1
1.4

7.3

1.6
1.1
1.4

4.9
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Cost variation with scaling
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M Concept 2 (with containment)
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5\ =<=Molten salt (Kolb et al., 2011)
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Conclusion

 Thermal storage for peak and
baseload

« Packed beds: a low-cost alternative
to molten salt

> About 5-15 $/kWh,,
* Next step:
»16 MWh,,, 1 MW,
» Funding ® R 15 million
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In closing ...

RENEWABLE & SUSTAINABLE
ENERGY STUDIES
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