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Summary

UPHES in deep level GMs are: 

(1) é technically  feasible due to favourable conditions in SA

Ą very deep shafts

Ą stable hard rock

Ą water-rich dolomites

Ą large voids

Ą existing infrastructure

Ą accessibility
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(2) éeconomically viable and affordable

éon national economy level(government)

- no flooding Ą no perpetual pump-and-treat of AMD

- no last-man-standing problems (extend life of marginal mines)

- no ghost-town scenario Ą sustainable economic development

- protection of large groundwater resources (karst)

- aids decarbonisation of current energy base

éon investor level(business case)

- different revenue streams

- possible added revenue in future

- currently low interest rates
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Water
- water deficit Gauteng
Ą latest drought 2016
- AMD threat in FWR
- karst aquifers of strategic 
importance to Gauteng
- water for E (SA): 821 Ml/d
(2017)

AMD
- high costs for pump-and-treat: Ą
R 10 bn/ 130 Ml/d short-med term
+ R 12bn long-term (RO) 
+ R 9 bn Rand Water 
eventually: ~ 360 Ml/d
Ą indefinite costs

Energy 
- 2008-2016: peak load gap 

Ą now overcapacity 
(Medupi/ Kusileé)

- steep tariff increases
- limited black start capacity 
- decarbonisation: increase 

RE  (grid stability)

UPHES

Mining 
- deepest mines worldwide
Ą high pumping cost threaten 
viability
- last-man standing problem
- post-closure requirements
- mines now liable for legacy costs*
* Mine Water Management Policy July 2017

- mine void as asset: 
Ą fully equipped shaft: R 10bn ($1bn)
Ą 270 mio. m³ total permanent void 
volume

Situation in South Africa
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Pump / Turbine
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mature, tried and 

tested technology

The concept
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UPHES
V: 1 Mm³

h: 2500 m

P: 1240 MW (5h/d)

Eff. 77%

é
3
8
0
0
 
m

Burj Khalifa

(839m, $1.5bn )

+
 1

/2

Drakensberg
(3480 m)

+
 3

0
0

 m

2016 (R 28bn)

V: 26 Mm³

P: 1340 MW (for 16h/d)
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shaft (2016): 

R 14bn ($1bn)

South African conditions
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UPHES consortium

Research Mining Energy

Ą multilateral MoU signed

RDT
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