Proceedings of the International Conference on Industrial Engineering and Operations Management

5™ African International Conference on Industrial Engineering and Operations Management,
Johannesburg/Pretoria, South Africa, April 23 - 25, 2024
Publisher: IEOM Society International, USA
Published: April 23, 2024 DOI: 10.46254/AF05.20240255

Optimizing Dewatering Pipeline Routes In
Centrifugal Pumping System: A Case
Study at Karowe Diamond Mine

Katuve Tie
Graduate Mechanical Engineer
Trollope Mining Services
Karowe Diamond Mine, Botswana
ktie@lucarabotswana.co.bw

Tshepang Tshekiso
Senior Mining Engineer
Lucara Botswana
ttshekiso@lucarabotswana.co.bw

Abstract

This case study delves into optimizing dewatering processes at the Karowe Diamond Mine by reconfiguring pipeline
routing, with a specific focus on leveraging centrifugal pumps to alleviate frictional head loss. Through meticulous
analysis, a novel pipeline route was proposed, significantly shortening the distance from the pit sump to the discharge
dam. The original span of 2444.215 meters was successfully reduced to 1831.886 meters, representing a substantial
improvement in operational layout. By strategically utilizing centrifugal pumps, the proposed route demonstrated
enhanced performance, increasing the total discharge from the existing 120m3/h to 168m?3/h. These results underscore
the significant advantages of the new pipeline route in terms of efficiency, capacity, and cost-effectiveness.
Additionally, the study suggests incorporating stage tanks between the two centrifugal series-connected pumps to
prolong the lifespan of mechanical seals. Overall, this research provides a valuable blueprint for mining operations
seeking to streamline dewatering processes, leading to notable performance enhancements and cost savings.
Moreover, it's essential to highlight the financial aspect: the total cost of the current pipeline stands at P3,825,115.00,
whereas the proposed pipeline's total cost amounts to P2,728,495.00. Consequently, the proposed pipeline achieves a
total cost reduction of P1,096,620.00, further emphasizing its economic feasibility and benefits.
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