
References  NWU Potchefstroom 

DSM strategy for national water pumping systems  72 

[1] K L Wildes and N A Lindgren, A Century of Electrical Engineering and Computer 

Science at MIT, 1882 - 1982. Massachusetts: Murray Printing Company, 1985. 

[2] H Saadat, Power System Analysis, Second Edition.: McGraw Hill Companies, 

Inc., 1998. 

[3] N M Odhiambo, "Electricity consumption and economic growth in South Africa: A 

trivariate," Energy Economics, vol. 31, no. 5, pp. 365-340, 2009. 

[4] South Africa Government, "National Response To South Africa’s Electricity 

Shortage," 2008. [Online]. www.info.gov.za/view/DownloadFileAction?id=77837 

[5] Eskom. (2008) Eskom Corporate Web Site. [Online]. 

http://financialresults.co.za/eskom_ar2008/ar_2008/chairman_chief_exec.htm 

[6] P H Bosman, "The Control of Rock Winders for Maximum Demand Management 

on Deep South African," North West University, Potchefstroom, Thesis 2006. 

[7] R Inglesi, "Aggregate electricity demand in South Africa: Conditional forecasts to 

2030," Applied Energy, vol. 87, no. 1, pp. 197-204, August 2010. 

[8] Eskom. (2011) Eskom Integrated Report 2011. Document. [Online]. 

http://financialresults.co.za/2011/eskom_ar2011/fact_sheets_11.php 

[9] J Maroga, "South Africa: Bridging the Crisis," ESI Africa, no. 1, pp. 45-46, 2006. 

[10] "Renewable energy in South Africa: Potentials, barriers and options for support," 

Energy Policy, vol. 38, no. 9, pp. 4945-4954, December 2010. 

[11] Eskom. (2012, Feb.) Eskom Web site. [Online]. 

http://www.eskom.co.za/c/article/223/company-information/ 

[12] M N Phumzile, "Energy Efficiency Strategy of the Republic of South Africa," 

Department of Minerals and Energy, 2005. 

[13] Eskom. (2010, August) Tariffs and Charges Effective from 1 April 2011 - 31 March 

2012. [Online]. http://www.eskom.co.za/tariffs 

[14] Eskom. (2009, August) Tarrifs and Charges Effective from 1 April 2010 - 31 

March 2011. [Online]. http://www.eskom.co.za/tariffs 

[15] A J Schutte and M Kleingeld, "Case studies of Optimised Compressed Air Usage 

on Gold Mines," in Proceedings ICUE, 7th Industrial And Commercial Use Of 

Energy Conference, Cape Town, 2010, pp. 1-8. 

REFERENCES 

www.info.gov.za/view/DownloadFileAction?id=77837
http://financialresults.co.za/eskom_ar2008/ar_2008/chairman_chief_exec.htm
http://financialresults.co.za/2011/eskom_ar2011/fact_sheets_11.php
http://www.eskom.co.za/c/article/223/company-information/
http://www.eskom.co.za/tariffs
http://www.eskom.co.za/tariffs


References  NWU Potchefstroom 

DSM strategy for national water pumping systems  73 

[16] Energy Systems Research unit. (2012, Feb.) Energy-commerce website. [Online]. 

http://www.esru.strath.ac.uk/EandE/Web_sites/00-01/e-

commerce/projectstrategiesflash.htm 

[17] J H Marais, E H Mathews, and R Pelzer, "Analysing DSM Opportunities on mine 

Conveyor systems," in Proceedings ICUE, 5th Industrial and Commercial Use of 

Energy Conference, Cape Town, 2008, pp. 5-10. 

[18] J van der Bijl, M Kleingeld, and E H Mathews, "A Novel Approach to sustainable 

DSM in Deep mine Refrigiration Systems," in Proceedings ICUE, 5th Industrial 

And Commercial Use Of Energy Conference, Cape Town, 2008, pp. 21-28. 

[19] C Bullock and G Caraghiaur, A guide to energy service companies. Lilburn, 

United States of America: Fairmont Press, 2008. [Online]. 

http://en.wikipedia.org/wiki/Energy_service_company 

[20] G Kritzinger. (2012, Jan.) Energy Service Companies - The Solution for 

Tomorrow's Street Lighting Networks. [Online]. 

http://www.ameu.co.za/library/papers/techmeeting2002/energy%20service%20co

mpanies.pdf 

[21] Eskom Corporate Services Division Assurance and Forensic Department. (2012, 

Feb.) Eskom Corporation Web site. [Online]. 

http://www.eskom.co.za/content/guideline~1.pdf 

[22] "Engineering Management News," vol. 10, no. 4, 2004. 

[23] J Calmeyer. (2007, May) Measurement and Verification Perspective forESCOs. 

Powerpoint Presentation. [Online]. http://www.esco.org.za.pdf 

[24] Eskom. (2011) Eskom Corporate Web site. [Online]. 

http://financialresults.co.za/2011/eskom_ar2011/downloads.php 

[25] M A Buthelezi, "Load shift through optimal control of complex underground rock 

winders," North West University, Potchefstroom, Thesis 2009. 

[26] M Kleingeld, N JCM de Kock, and E H Mathews, "Real Benefits of DSM Projects 

on Mines," in Proceedings ICUE, 6th Industrial And Commercial Use Of Energy 

Conference, Cape Town, 2009, pp. 1-5. 

[27] E H Mathews, M Kleingeld , and D LW Krueger, "A successful DSM project 

implemented on the refrigeration plant at Kopanang gold mine," in Proceedings 

ICUE, Cape Town, 2006, pp. 1-6. 

[28] S B Pasquier. (2012, Feb.) International Energy Agency Corporate Web site. 

[Online]. http://www.iea.org/papers/2011/saving_electricity.pdf 

http://www.esru.strath.ac.uk/EandE/Web_sites/00-01/e-commerce/projectstrategiesflash.htm
http://www.esru.strath.ac.uk/EandE/Web_sites/00-01/e-commerce/projectstrategiesflash.htm
http://en.wikipedia.org/wiki/Energy_service_company
http://www.ameu.co.za/library/papers/techmeeting2002/energy%20service%20companies.pdf
http://www.ameu.co.za/library/papers/techmeeting2002/energy%20service%20companies.pdf
http://www.eskom.co.za/content/guideline~1.pdf
http://www.esco.org.za.pdf/
http://financialresults.co.za/2011/eskom_ar2011/downloads.php
http://www.iea.org/papers/2011/saving_electricity.pdf


References  NWU Potchefstroom 

DSM strategy for national water pumping systems  74 

[29] M Nakayama, International waters in Southern Africa. Hong Kong: United Nations 

University Press, 2003. 

[30] J C Vosloo, "Control of an Underground Rock Winder System to Reduce 

Electricity Costs on RSA Gold Mines," North West University, Potchefstroom, 

Thesis 2006. 

[31] "SA water demand exceeds supply," News24, Feb. 2009. [Online]. 

http://www.news24.com/SouthAfrica/News/SA-water-demand-exceeds-supply-

20090219 

[32] Department of Water Affairs. (2012, January) Department of Water Affairs Web 

site. [Online]. http://www.dwa.gov.za/WFGD/documents/WfGDv6Nov21.pdf 

[33] M P Slade, "Electricity Cost Optimisation of a Surface Potable Water Pump 

System," North West University, Potchefstroom, Thesis 2007. 

[34] M Kleingeld, J C Vosloo, and J A Swanepoel, "The effect of peak load shift to off-

peak periods on pumping systems ," in Proceedings ICUE, 8th Industrial And 

Commercial Use Of Energy Conference, Cape Town, 2011, pp. 82-87. 

[35] South Africa Tourism. (2012, Feb.) South Africa Info. [Online]. 

http://www.southafrica.info/travel/advice/climate.htm 

[36] K Asmal. (1997, Apr.) Department of Water Affairs. [Online]. 

http://www.dwaf.gov.za/documents/policies/nwpwp.pdf 

[37] South African Government, "2nd Economic and Social Rights Report," South 

African Human Rights Commision, Chapter 11 2000. 

[38] Department of Water Affairs and Forestry, "Water for Growth and Development 

framework," vol. 7, pp. 1-46, Mar. 2009. 

[39] W Nomquphu, E Braune, and S Mitchell, "The changing water resources 

monitoring environment in South Africa ," South African Journal of Science, vol. 

103, pp. 306-310, July 2007. 

[40] C Scheepers, "Usutu Vaal WaterScheme Project Investigation," HVAC 

International, Pretoria, Investigations Report 2010. 

[41] A Jeleni and H Mare, "Review of Existing Infrastructure in the Orange River 

Catchment," Orange Senqu River Commission, Orange River Integrated Water 

Resources Management Plan 2007. 

[42] Dale B Andrews. (2010, March) Lawrence Pumping inc. Web site. [Online]. 

http://www.lawrencepumps.com/Newsletter/news_v07_i3_Mar10.html 

http://www.news24.com/SouthAfrica/News/SA-water-demand-exceeds-supply-20090219
http://www.news24.com/SouthAfrica/News/SA-water-demand-exceeds-supply-20090219
http://www.dwa.gov.za/WFGD/documents/WfGDv6Nov21.pdf
http://www.southafrica.info/travel/advice/climate.htm
http://www.dwaf.gov.za/documents/policies/nwpwp.pdf
http://www.lawrencepumps.com/Newsletter/news_v07_i3_Mar10.html


References  NWU Potchefstroom 

DSM strategy for national water pumping systems  75 

[43] Industrial Text and Video Company. (2007) A PLC Primer. E-Book. [Online]. 

http://www.industrialrext.com/eBooks/PLC_Primer.PDF 

[44] (2010, Sep.) SMEC Automation. [Online]. http://www.prlog.org/10925548-plc-

programming-courses-at-kochi-kerala.html 

[45] DaytonKnight. (2012, Mar.) SCADA Explained. [Online]. http://www.dayton-

knight.com/projects/scada/scada_explained.htm 

[46] ANON. (2012, Apr.) Wikipedia. [Online]. 

http://en.wikipedia.org/wiki/File:SCADA_schematic_overview-s.svg 

[47] Beyjer Electronics. (2012, Apr.) Beyjer Electronics corporate website. [Online]. 

http://www.beijerelectronics.com/web/web_en_be_com.nsf/AllDocuments/3A92C0

47F1F9BC6FC1256EC1004A630C 

[48] ANON. (2012, May) Wise Geek. [Online]. http://www.wisegeek.com 

[49] Rand Water. (2012, May) Water situation in South Africa. [Online]. 

http://www.waterwise.co.za/export/sites/water-

wise/downloads/water/WaterWise_Water_Situation_in_South_Africa.pdf 

[50] Efficiency conservation. (2011, June) The Need Organization website. [Online]. 

www.need.org/needpdf/infobook_activities/IntInfo/EfficiencyI.pdfSimilar 

[51] Eskom. (2009) Eskom Corporate Web site. [Online]. 

http://financialresults.co.za/eskom_ar2009/ar_2009/business_sys_recovery.htm 

[52] A B Sebitosi, "Is the South African electricity tariff model conducive to an energy 

efficient economy?," Energy for Sustainable Development, vol. 14, no. 1, pp. 315-

319, December 2010. 

[53] SA risk and Vulnerability Atlas. (2011, June) Surface water - hydrologically 

relevant spatial data and projections. News document. [Online]. 

http://www.rvatlas.org/enews/issues/03/06.php 

[54] Department of Water Affairs. (2007) DWA Web site. [Online]. 

http://www.dwaf.gov.za/Documents/Other/DWQM/DWQConsumerPamphletJul05.

pdf 

[55] D Burger, "Pocket Guide to South Africa 2005/06," Government Communication 

and Information System, Publication 2005. 

http://www.industrialrext.com/eBooks/PLC_Primer.PDF
http://www.prlog.org/10925548-plc-programming-courses-at-kochi-kerala.html
http://www.prlog.org/10925548-plc-programming-courses-at-kochi-kerala.html
http://www.dayton-knight.com/projects/scada/scada_explained.htm
http://www.dayton-knight.com/projects/scada/scada_explained.htm
http://en.wikipedia.org/wiki/File:SCADA_schematic_overview-s.svg
http://www.beijerelectronics.com/web/web_en_be_com.nsf/AllDocuments/3A92C047F1F9BC6FC1256EC1004A630C
http://www.beijerelectronics.com/web/web_en_be_com.nsf/AllDocuments/3A92C047F1F9BC6FC1256EC1004A630C
http://www.wisegeek.com/
http://www.waterwise.co.za/export/sites/water-wise/downloads/water/WaterWise_Water_Situation_in_South_Africa.pdf
http://www.waterwise.co.za/export/sites/water-wise/downloads/water/WaterWise_Water_Situation_in_South_Africa.pdf
www.need.org/needpdf/infobook_activities/IntInfo/EfficiencyI.pdfSimilar
http://financialresults.co.za/eskom_ar2009/ar_2009/business_sys_recovery.htm
http://www.rvatlas.org/enews/issues/03/06.php
http://www.dwaf.gov.za/Documents/Other/DWQM/DWQConsumerPamphletJul05.pdf
http://www.dwaf.gov.za/Documents/Other/DWQM/DWQConsumerPamphletJul05.pdf


Appendix   NWU Potchefstroom 

DSM strategy for national water pumping systems  76 

Full Eskom tariff structures can be downloaded at:  

http://www.eskom.co.za/content/2012_13%20Draft%20Tariff%20Book%2011%20April%202012%20ver%

203~1.pdf 

 

APPENDIX A: ADDITIONAL ESKOM TARIFF 

STRUCTURES 

http://www.eskom.co.za/content/2012_13%20Draft%20Tariff%20Book%2011%20April%202012%20ver%203~1.pdf
http://www.eskom.co.za/content/2012_13%20Draft%20Tariff%20Book%2011%20April%202012%20ver%203~1.pdf
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Appendix table 1:  Grootdraai & Tutuka power 

consumption baseline 

Grootdraai & Tutuka Baseline  

June 2011 - August 2011 

Hour Weekday avg kW Weekend avg kW 

0 5 129 5 579 

1 5 129 5 579 

2 5 156 5 579 

3 5 209 5 579 

4 5 209 5 579 

5 5 209 5 579 

6 5 183 5 579 

7 5 183 5 579 

8 5 210 5 579 

9 5 184 5 579 

10 5 264 5 452 

11 5 316 5 452 

12 5 316 5 579 

13 5 341 5 446 

14 5 264 5 446 

15 5 290 5 446 

16 5 290 5 446 

17 5 264 5 446 

18 5 290 5 446 

19 5 289 5 446 

20 5 262 5 446 

21 5 262 5 446 

22 5 262 5 446 

23 5 273 5 446 

Total: 125 784 132 179 

 

 

 

 

 

 

 

 

Appendix table 2:  Grootdraai & Tutuka 

proposed usage data 

Grootdraai & Tutuka Proposed Baseline 

Hour Proposed weekday kW Proposed weekend kW 

0 4 885 6 124.00 

1 4 849 6 077.00 

2 4 876 6 103.00 

3 4 867 6 082.00 

4 4 876 5 965.00 

5 4 877 6 003.00 

6 4 918 6 049.00 

7 4 966 6 119.00 

8 4 986 6 082.00 

9 4 928 6 080.00 

10 4 976 6 133.00 

11 5 003 6 082.00 

12 5 077 6 117.00 

13 5 079 6 013.00 

14 5 152 6 084.00 

15 5 126 6 108.00 

16 5 173 6 107.00 

17 5 107 6 112.00 

18 260 6 064.00 

19 221 6 084.00 

20 5 029 6 001.00 

21 5 104 6 091.00 

22 5 114 6 196.00 

23 5 097 6 192.00 

Total: 110 546 146 068.00 
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Appendix table 3: Grootfontein power 

consumption baseline 

Grootfontein Baseline June 2011 - August 2011 

Hour Weekday avg kW Weekend avg kW 

0 3 559 3 673 

1 3 491 3 673 

2 3 525 3 673 

3 3 508 3 508 

4 3 543 3 550 

5 3 530 3 512 

6 3 525 3 512 

7 3 617 3 512 

8 3 718 3 677 

9 3 743 3 508 

10 3 768 3 590 

11 3 735 3 673 

12 3 662 3 673 

13 3 644 3 673 

14 3 745 3 673 

15 3 795 3 673 

16 3 762 3 673 

17 3 763 3 673 

18 3 729 3 673 

19 3 730 3 673 

20 3 679 3 673 

21 3 661 3 673 

22 3 661 3 673 

23 3 650 3 673 

Total: 87 743 87 137 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix table 4:  Grootfontein proposed 

Usage 

Grootfontein Proposed Baseline 

Hour Proposed weekday kW Proposed weekend kW 

0 3 701 4 721.00 

1 3 751 4 822.00 

2 3 775 4 849.00 

3 3 775 4 822.00 

4 3 788 4 822.00 

5 3 788 4 761.00 

6 3 825 4 761.00 

7 3 825 4 688.00 

8 3 888 4 849.00 

9 3 900 4 849.00 

10 3 948 4 782.00 

11 3 936 4 782.00 

12 3 913 4 721.00 

13 3 949 4 721.00 

14 3 975 4 842.00 

15 3 952 4 775.00 

16 3 963 4 775.00 

17 3 938 4 829.00 

18 752 4 869.00 

19 715 4 869.00 

20 3 901 4 842.00 

21 3 853 4 842.00 

22 3 791 4 842.00 

23 3 765 4 869.00 

Total: 86 367 115 304.00 
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Appendix table 5:  Rietfontein power 

consumption profile 

Rietfontein Baseline June 2011 - August 2011 

Hour Weekday avg kW Weekend avg kW 

0 1 299 3 519 

1 1 334 3 519 

2 1 408 3 519 

3 1 477 3 519 

4 1 561 3 519 

5 1 515 3 519 

6 1 430 3 578 

7 1 618 5 443 

8 3 111 7 449 

9 3 717 7 989 

10 3 817 8 446 

11 4 303 7 918 

12 4 423 7 038 

13 4 456 7 038 

14 4 749 6 628 

15 5 297 5 865 

16 5 881 5 079 

17 5 268 2 393 

18 5 323 1 408 

19 5 028 1 408 

20 4 747 1 408 

21 2 559 411 

22 2 023 0 

23 1 954 0 

Total: 78 298 100615 

 

 

Appendix table 6:  Rietfontein proposed Usage 

Rietfontein Proposed Baseline 

Hour Proposed weekday kW Proposed weekend kW 

0 1 299 4 282 

1 1 334 3 892 

2 1 408 3 892 

3 1 477 3 892 

4 1 561 3 892 

5 1 515 3 892 

6 1 430 3 951 

7 1 618 5 816 

8 3 111 7 822 

9 3 717 8 362 

10 3 817 8 819 

11 4 303 8 291 

12 4 423 7 412 

13 4 456 7 412 

14 4 749 7 001 

15 5 297 6 239 

16 5 881 5 453 

17 5 268 2 766 

18 485 1 781 

19 520 1 781 

20 4 747 1 781 

21 2 559 784 

22 2 023 373 

23 1 954 373 

Total: 68 952 109 961 
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Appendix table 7:  Naauwpoort power consumption profile 

Naauwpoort Baseline June 2011 - August 2011 

Hour Weekday kW avg 

0 0.00 

1 0.00 

2 0.00 

3 0.00 

4 0.00 

5 307.10 

6 2 149.68 

7 2 303.23 

8 2 303.23 

9 2 303.23 

10 2 303.23 

11 2 303.23 

12 2 303.23 

13 2 303.23 

14 2 149.68 

15 1 919.35 

16 1 842.58 

17 1 765.81 

18 1 535.48 

19 1 074.84 

20 460.65 

21 153.55 

22 153.55 

23 0.00 

Total: 29634.84 
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Appendix table 8:  Usutu-Vaal power consumption profile 

Usutu-Vaal Baseline  

June 2011 - August 2011 

Hour Weekday avg kW Weekend avg kW 

0 9 987 12 771 

1 9 955 12 771 

2 10 089 12 771 

3 10 195 12 606 

4 10 312 12 648 

5 10 254 12 610 

6 10 138 12 668 

7 10 419 14 533 

8 12 039 16 705 

9 12 645 17 075 

10 12 849 17 488 

11 13 354 17 043 

12 13 400 16 290 

13 13 441 16 158 

14 13 758 15 747 

15 14 382 14 985 

16 14 932 14 199 

17 14 295 11 512 

18 14 342 10 527 

19 14 046 10 527 

20 13 688 10 527 

21 11 482 95 30 

22 10 946 91 19 

23 10 877 91 19 

Total: 291 825 319 930 
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Usutu-Vaal 7 days REMS simulation raw data:  Dam level percentages 

 

Weekday Hour Grootdraai dam level% Tutuka Reservoir level % Grootfontein Canal level% Knoppiesfontein level % Bossiespruit level % Trichardsfontein level % Rietfontein level % Matla reservoirs level %

Monday 0 75.00 75.00 75.00 75.00 75.00 75.00 75.00 75.00

Monday 1 75.00 74.89 74.09 74.23 74.87 75.00 75.08 74.44

Monday 2 75.00 74.77 73.18 73.46 74.74 75.00 75.15 73.87

Monday 3 75.00 74.66 72.27 72.69 74.61 75.00 75.23 73.31

Monday 4 75.00 74.54 71.36 71.92 74.48 75.00 75.30 72.74

Monday 5 75.01 74.43 70.45 71.15 74.34 75.00 75.38 72.18

Monday 6 75.01 74.32 69.54 70.38 74.21 75.00 75.45 71.61

Monday 7 75.01 74.20 68.64 69.62 74.08 75.00 75.53 71.05

Monday 8 75.01 74.09 67.73 68.85 73.95 75.00 75.60 70.48

Monday 9 75.01 73.98 66.82 68.08 73.82 75.00 75.68 69.92

Monday 10 75.01 73.86 65.91 67.31 73.69 75.00 75.75 69.35

Monday 11 75.01 73.75 65.00 66.54 73.56 75.00 75.83 68.79

Monday 12 75.01 73.63 64.09 65.77 73.43 75.00 75.90 68.22

Monday 13 75.01 73.52 63.18 65.00 73.30 75.00 75.98 67.66

Monday 14 75.02 73.41 62.27 64.23 73.17 75.00 76.05 67.09

Monday 15 75.02 73.29 61.36 63.46 73.03 75.00 75.91 67.99

Monday 16 75.02 73.18 60.45 62.69 72.90 75.00 75.77 68.89

Monday 17 75.02 73.07 59.54 61.92 72.77 75.00 75.63 69.79

Monday 18 75.02 72.95 58.63 61.15 72.64 75.00 75.49 70.69

Monday 19 75.02 72.37 59.42 60.38 72.51 75.00 75.56 70.12

Monday 20 75.03 71.80 60.21 59.62 72.38 75.00 75.64 69.56

Monday 21 75.03 71.68 60.39 58.85 72.25 75.00 75.71 68.99

Monday 22 75.03 71.57 60.56 58.08 72.12 75.00 75.79 68.43

Monday 23 75.03 71.46 60.73 58.62 71.99 75.00 75.86 67.86

Tuesday 0 75.03 71.34 60.90 59.15 71.85 75.00 75.94 67.30

Tuesday 1 75.03 71.73 61.00 59.69 71.72 75.00 76.01 66.73

Tuesday 2 75.03 72.12 61.10 60.23 71.59 75.00 76.09 66.17

Tuesday 3 75.03 72.51 61.19 60.77 71.46 75.00 76.16 65.60

Tuesday 4 75.03 72.90 61.29 61.31 71.53 75.00 76.24 65.04

Tuesday 5 75.02 73.29 61.39 61.85 71.59 75.00 76.31 64.47

Tuesday 6 75.02 73.68 61.49 62.38 71.66 75.00 76.39 63.91

Tuesday 7 75.02 73.57 61.59 62.92 71.72 75.00 76.46 63.34

Tuesday 8 75.02 73.46 61.69 63.46 71.79 75.00 76.54 62.78

Tuesday 9 75.02 73.34 61.79 64.00 71.85 75.00 76.61 62.21

Tuesday 10 75.02 73.23 61.89 64.54 71.92 75.00 76.69 61.65

Tuesday 11 75.02 73.11 61.98 65.08 71.99 75.00 76.76 61.08

Tuesday 12 75.02 73.00 62.08 65.85 72.05 75.00 76.84 60.52

Tuesday 13 75.02 72.89 62.18 66.62 72.12 75.00 76.91 59.95

Tuesday 14 75.02 72.77 62.28 67.38 72.18 75.00 76.99 59.39

Tuesday 15 75.02 73.16 62.38 68.15 72.25 75.00 77.06 58.82

Tuesday 16 75.02 73.55 62.48 68.92 72.31 75.00 77.14 58.26

Tuesday 17 75.02 73.94 62.58 69.69 72.38 75.00 77.21 57.69

Tuesday 18 75.01 74.33 62.68 70.46 72.44 75.00 77.29 57.13

Tuesday 19 75.02 73.76 63.47 71.23 72.51 75.00 77.36 56.56

Tuesday 20 75.02 73.18 64.26 72.00 72.58 75.00 77.44 56.00

Tuesday 21 75.02 73.06 64.35 72.77 72.64 75.00 77.30 56.90

Tuesday 22 75.02 72.95 64.45 73.54 72.71 75.00 77.37 56.33

Tuesday 23 75.02 72.84 64.55 74.31 72.77 75.00 77.45 55.77

Wednesday 0 75.02 72.72 64.65 75.08 72.84 75.00 77.52 55.20

Wednesday 1 75.02 72.61 65.83 75.85 72.90 75.00 77.38 56.10

Wednesday 2 75.02 72.50 67.01 75.46 72.97 75.00 77.24 57.00

Wednesday 3 75.02 72.38 68.19 75.08 73.03 75.00 77.10 57.90

Wednesday 4 75.02 72.27 69.37 74.69 73.10 75.00 76.96 58.80

Wednesday 5 75.02 72.15 70.55 74.31 73.17 75.00 76.82 59.70

Wednesday 6 75.02 72.04 71.72 73.92 73.23 75.00 76.68 60.60

Wednesday 7 75.02 72.43 72.90 73.54 73.30 75.00 76.54 61.50

Wednesday 8 75.02 72.82 74.08 73.15 73.36 75.00 76.39 62.40

Wednesday 9 75.01 73.21 75.26 72.77 73.43 75.00 76.25 63.30

Wednesday 10 75.01 73.60 76.44 72.38 73.49 75.00 76.11 64.20

Wednesday 11 75.01 73.99 77.62 72.00 73.56 75.00 75.97 65.10

Wednesday 12 75.01 73.88 78.80 71.62 73.62 75.00 75.83 66.00

Wednesday 13 75.01 73.76 79.98 71.46 73.69 75.00 75.69 66.90

Wednesday 14 75.01 73.65 81.15 71.31 73.75 75.00 75.55 67.80

Wednesday 15 75.01 73.54 82.33 71.15 73.82 75.00 75.41 68.69

Wednesday 16 75.01 73.42 83.51 71.00 73.89 75.00 75.26 69.59

Wednesday 17 75.01 73.31 84.69 70.85 73.95 75.00 75.12 70.49

Wednesday 18 75.01 73.19 85.87 70.69 74.02 75.00 74.98 71.39

Wednesday 19 75.01 72.62 85.00 70.54 74.08 75.00 75.06 70.83

Wednesday 20 75.02 72.04 84.14 70.38 74.15 75.00 75.13 70.26

Wednesday 21 75.02 72.43 84.24 70.23 74.21 75.00 74.99 71.16

Wednesday 22 75.01 72.82 84.34 70.08 74.28 75.00 75.07 70.60

Wednesday 23 75.01 73.21 84.43 69.92 74.34 75.00 75.14 70.03

APPENDIX C: REMS SIMULATION RESULTS 
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Thursday 0 75.01 73.60 84.53 69.77 74.41 75.00 75.22 69.47

Thursday 1 75.01 73.49 83.62 69.62 74.48 75.00 75.29 68.90

Thursday 2 75.01 73.37 82.71 69.46 74.54 75.00 75.37 68.34

Thursday 3 75.01 73.26 81.81 69.31 74.61 75.00 75.44 67.77

Thursday 4 75.02 73.14 80.90 69.15 74.67 75.00 75.52 67.21

Thursday 5 75.02 73.03 79.99 69.00 74.74 75.00 75.59 66.64

Thursday 6 75.02 72.92 79.08 68.85 74.80 75.00 75.67 66.08

Thursday 7 75.02 72.80 78.17 68.69 74.87 75.00 75.74 65.51

Thursday 8 75.02 72.69 77.26 68.54 74.93 75.00 75.82 64.95

Thursday 9 75.02 72.58 76.35 68.38 75.00 75.00 75.89 64.38

Thursday 10 75.02 72.46 75.44 68.23 75.07 75.00 75.97 63.82

Thursday 11 75.02 72.35 74.53 68.85 75.13 75.00 76.04 63.25

Thursday 12 75.02 72.23 73.62 69.46 75.20 75.00 76.12 62.69

Thursday 13 75.02 72.12 73.72 70.08 75.26 75.00 76.19 62.12

Thursday 14 75.02 72.01 73.82 70.69 75.33 75.00 76.27 61.56

Thursday 15 75.02 72.40 73.92 71.31 75.39 75.00 76.34 60.99

Thursday 16 75.02 72.79 74.02 71.92 75.46 75.00 76.42 60.43

Thursday 17 75.02 73.18 74.12 72.54 75.52 75.00 76.49 59.86

Thursday 18 75.02 73.57 74.22 73.15 75.59 75.00 76.57 59.30

Thursday 19 75.02 72.99 75.01 73.77 75.66 75.00 76.64 58.73

Thursday 20 75.03 72.41 75.80 74.38 75.44 75.00 76.72 58.17

Thursday 21 75.03 72.30 75.89 75.00 75.22 75.00 76.58 59.07

Thursday 22 75.02 72.18 75.99 75.62 75.00 75.00 76.44 59.97

Thursday 23 75.02 72.07 76.09 76.23 74.78 75.00 76.30 60.87

Friday 0 75.02 71.96 76.19 76.85 74.56 75.00 76.15 61.77

Friday 1 75.02 71.84 76.29 77.46 74.34 75.00 76.23 61.20

Friday 2 75.02 71.73 76.39 78.08 74.13 75.00 76.30 60.64

Friday 3 75.02 71.62 76.49 78.69 73.91 75.00 76.38 60.07

Friday 4 75.02 71.50 76.59 79.31 73.69 75.00 76.45 59.51

Friday 5 75.02 71.39 76.68 79.15 73.47 75.00 76.53 58.94

Friday 6 75.02 71.27 76.78 79.00 73.25 75.00 76.60 58.38

Friday 7 75.02 71.16 76.88 78.85 73.03 75.00 76.68 57.81

Friday 8 75.02 71.05 76.98 78.69 72.82 75.00 76.75 57.25

Friday 9 75.02 70.93 77.08 78.54 72.60 75.00 76.61 58.15

Friday 10 75.02 70.82 77.18 78.38 72.71 75.00 76.47 59.05

Friday 11 75.02 70.71 77.28 78.23 72.82 75.00 76.33 59.94

Friday 12 75.02 71.10 77.38 78.08 72.92 75.00 76.19 60.84

Friday 13 75.02 71.49 77.47 77.92 73.03 75.00 76.05 61.74

Friday 14 75.02 71.88 77.57 77.62 73.14 75.00 75.91 62.64

Friday 15 75.02 71.76 77.67 77.31 73.25 75.00 75.77 63.54

Friday 16 75.02 71.65 77.77 77.00 73.36 75.00 75.63 64.44

Friday 17 75.02 71.54 77.87 76.69 73.47 75.00 75.48 65.34

Friday 18 75.02 71.42 77.97 76.38 73.58 75.00 75.34 66.24

Friday 19 75.02 70.84 77.10 76.08 73.69 75.00 75.42 65.68

Friday 20 75.02 70.27 76.24 75.77 73.80 75.00 75.49 65.11

Friday 21 75.02 70.15 76.34 75.46 73.91 75.00 75.57 64.55

Friday 22 75.02 70.54 76.43 75.15 74.02 75.00 75.64 63.98

Friday 23 75.02 70.93 76.53 74.85 74.13 75.00 75.72 63.42

Saturday 0 75.02 71.32 76.63 74.54 74.24 75.00 75.79 62.85

Saturday 1 75.02 71.71 76.73 74.23 74.34 75.00 75.87 62.29

Saturday 2 75.01 72.10 76.83 73.92 74.45 75.00 75.73 63.19

Saturday 3 75.01 72.49 76.93 73.62 74.41 75.00 75.59 64.08

Saturday 4 75.01 72.88 77.03 73.54 74.37 75.00 75.44 64.98

Saturday 5 75.01 73.27 77.13 73.46 74.32 75.00 75.30 65.88

Saturday 6 75.01 73.66 77.22 73.38 74.28 75.00 75.16 66.78

Saturday 7 75.01 74.05 77.32 73.31 74.24 75.00 75.02 67.68

Saturday 8 75.01 73.94 77.42 73.23 74.19 75.00 74.88 68.58

Saturday 9 75.01 73.83 77.52 73.15 74.15 75.00 74.74 69.48

Saturday 10 75.01 73.71 77.62 73.08 74.10 75.00 74.60 70.38

Saturday 11 75.01 73.60 77.72 73.00 74.06 75.00 74.46 71.28

Saturday 12 75.01 73.49 77.82 72.92 74.02 75.00 74.31 72.18

Saturday 13 75.01 73.37 77.92 72.85 73.97 75.00 74.17 73.08

Saturday 14 75.01 73.26 78.02 73.08 73.93 75.00 74.03 73.98

Saturday 15 75.00 73.14 78.11 73.31 73.89 75.00 74.11 73.41

Saturday 16 75.00 73.03 78.21 73.54 73.84 75.00 74.18 72.85

Saturday 17 75.00 72.92 78.31 73.77 73.80 75.00 74.26 72.28

Saturday 18 75.00 72.80 78.41 74.00 73.75 75.00 74.33 71.72

Saturday 19 75.00 72.69 78.51 74.23 73.71 75.00 74.41 71.15

Saturday 20 75.00 72.58 78.61 74.46 73.67 75.00 74.48 70.59

Saturday 21 75.00 72.46 78.71 74.69 73.62 75.00 74.56 70.02

Saturday 22 75.00 72.35 78.81 74.92 73.58 75.00 74.63 69.46

Saturday 23 75.00 72.23 78.90 75.15 73.54 75.00 74.71 68.89

Sunday 0 75.00 72.12 79.00 74.69 73.49 75.00 74.78 68.33

Sunday 1 75.00 72.01 79.10 74.23 73.45 75.00 74.86 67.76

Sunday 2 75.00 71.89 79.20 73.77 73.41 75.00 74.93 67.20

Sunday 3 75.00 71.78 78.51 73.31 73.36 75.00 75.01 66.63

Sunday 4 75.00 71.66 78.61 72.85 73.49 75.00 75.08 66.07

Sunday 5 75.00 71.55 78.71 72.38 73.62 75.00 75.16 65.50

Sunday 6 75.00 71.44 78.80 71.92 73.75 75.00 75.23 64.94

Sunday 7 75.00 71.32 78.90 71.46 73.89 75.00 75.31 64.37

Sunday 8 75.00 71.71 79.00 71.00 74.02 75.00 75.38 63.81

Sunday 9 75.00 72.10 78.31 70.54 74.15 75.00 75.24 64.71

Sunday 10 75.00 72.49 77.62 70.08 74.28 75.00 75.10 65.61

Sunday 11 74.99 72.88 77.71 69.62 74.41 75.00 74.96 66.51

Sunday 12 74.99 73.27 77.81 69.15 74.54 75.00 74.82 67.41

Sunday 13 74.99 73.66 77.91 68.69 74.67 75.00 74.68 68.31

Sunday 14 74.99 74.06 78.01 68.23 74.58 75.00 74.54 69.21

Sunday 15 74.99 74.45 77.32 67.77 74.50 75.00 74.40 70.11

Sunday 16 74.99 74.84 77.42 68.46 74.41 75.00 74.25 71.00

Sunday 17 74.98 75.23 77.51 69.15 74.45 75.00 74.11 71.90

Sunday 18 74.98 75.62 77.61 69.85 74.50 75.00 73.97 72.80

Sunday 19 74.98 76.01 76.92 70.54 74.54 75.00 73.83 73.70

Sunday 20 74.98 76.40 76.23 71.23 74.58 75.00 73.69 74.60

Sunday 21 74.98 76.79 75.53 71.92 74.63 75.00 73.76 74.04

Sunday 22 74.98 77.18 74.84 72.62 74.67 75.00 73.84 73.47

Sunday 23 74.98 77.57 74.15 73.31 74.72 75.00 73.92 72.91
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Usutu-Vaal 7 days REMS simulation raw data:  Status of pumps 

 

Weekday Hour Grootdraai&Tutuka pumps running status Grootfontein pumps running status Rietfontein pumps running status

Monday 0 2 2 0

Monday 1 2 2 0

Monday 2 2 2 0

Monday 3 2 2 0

Monday 4 2 2 0

Monday 5 2 2 0

Monday 6 2 2 0

Monday 7 2 2 0

Monday 8 2 2 0

Monday 9 2 2 0

Monday 10 2 2 0

Monday 11 2 2 0

Monday 12 2 2 0

Monday 13 2 2 0

Monday 14 2 2 3

Monday 15 2 2 3

Monday 16 2 2 3

Monday 17 2 2 3

Monday 18 0 0 0

Monday 19 0 0 0

Monday 20 2 1 0

Monday 21 2 1 0

Monday 22 2 1 0

Monday 23 2 1 0

Tuesday 0 4 2 0

Tuesday 1 4 2 0

Tuesday 2 4 2 0

Tuesday 3 4 2 0

Tuesday 4 4 2 0

Tuesday 5 4 2 0

Tuesday 6 3 2 0

Tuesday 7 3 2 0

Tuesday 8 3 2 0

Tuesday 9 3 2 0

Tuesday 10 3 2 0

Tuesday 11 3 2 0

Tuesday 12 3 2 0

Tuesday 13 3 2 0

Tuesday 14 4 2 0

Tuesday 15 4 2 0

Tuesday 16 4 2 0

Tuesday 17 4 2 0

Tuesday 18 0 0 0

Tuesday 19 0 0 0

Tuesday 20 3 2 3

Tuesday 21 3 2 0

Tuesday 22 3 2 0

Tuesday 23 3 2 0

Wednesday 0 3 1 3

Wednesday 1 3 1 3

Wednesday 2 3 1 3

Wednesday 3 3 1 3

Wednesday 4 3 1 3

Wednesday 5 3 1 3

Wednesday 6 4 1 3

Wednesday 7 4 1 3

Wednesday 8 4 1 3

Wednesday 9 4 1 3

Wednesday 10 4 1 3

Wednesday 11 3 1 3

Wednesday 12 3 1 3

Wednesday 13 3 1 3

Wednesday 14 3 1 3

Wednesday 15 3 1 3

Wednesday 16 3 1 3

Wednesday 17 3 1 3

Wednesday 18 0 1 0

Wednesday 19 0 1 0

Wednesday 20 4 2 3

Wednesday 21 4 2 0

Wednesday 22 4 2 0

Wednesday 23 4 2 0
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Thursday 0 2 2 0

Thursday 1 2 2 0

Thursday 2 2 2 0

Thursday 3 2 2 0

Thursday 4 2 2 0

Thursday 5 2 2 0

Thursday 6 2 2 0

Thursday 7 2 2 0

Thursday 8 2 2 0

Thursday 9 2 2 0

Thursday 10 2 2 0

Thursday 11 2 2 0

Thursday 12 3 2 0

Thursday 13 3 2 0

Thursday 14 4 2 0

Thursday 15 4 2 0

Thursday 16 4 2 0

Thursday 17 4 2 0

Thursday 18 0 0 0

Thursday 19 0 0 0

Thursday 20 3 2 3

Thursday 21 3 2 3

Thursday 22 3 2 3

Thursday 23 3 2 3

Friday 0 3 2 0

Friday 1 3 2 0

Friday 2 3 2 0

Friday 3 3 2 0

Friday 4 3 2 0

Friday 5 3 2 0

Friday 6 3 2 0

Friday 7 3 2 0

Friday 8 3 2 3

Friday 9 3 2 3

Friday 10 3 2 3

Friday 11 4 2 3

Friday 12 4 2 3

Friday 13 4 2 3

Friday 14 3 2 3

Friday 15 3 2 3

Friday 16 3 2 3

Friday 17 3 2 3

Friday 18 0 1 0

Friday 19 0 1 0

Friday 20 3 2 0

Friday 21 4 2 0

Friday 22 4 2 0

Friday 23 4 2 0

Saturday 0 4 2 0

Saturday 1 4 2 3

Saturday 2 4 2 3

Saturday 3 4 2 3

Saturday 4 4 2 3

Saturday 5 4 2 3

Saturday 6 4 2 3

Saturday 7 3 2 3

Saturday 8 3 2 3

Saturday 9 3 2 3

Saturday 10 3 2 3

Saturday 11 3 2 3

Saturday 12 3 2 3

Saturday 13 3 2 3

Saturday 14 3 2 0

Saturday 15 3 2 0

Saturday 16 3 2 0

Saturday 17 3 2 0

Saturday 18 3 2 0

Saturday 19 3 2 0

Saturday 20 3 2 0

Saturday 21 3 2 0

Saturday 22 3 2 0

Saturday 23 3 2 0

Sunday 0 3 2 0

Sunday 1 3 2 0

Sunday 2 3 3 0

Sunday 3 3 2 0

Sunday 4 3 2 0

Sunday 5 3 2 0

Sunday 6 3 2 0

Sunday 7 4 2 0

Sunday 8 4 3 3

Sunday 9 4 3 3

Sunday 10 4 2 3

Sunday 11 4 2 3

Sunday 12 4 2 3

Sunday 13 4 2 3

Sunday 14 4 3 3

Sunday 15 4 2 3

Sunday 16 4 2 3

Sunday 17 4 2 3

Sunday 18 4 3 3

Sunday 19 4 3 3

Sunday 20 4 3 0

Sunday 21 4 3 0

Sunday 22 4 3 0

Sunday 23 4 3 0
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Usutu-Vaal 7 days REMS simulation:  Dam level percentages and pumping 

running statuses graph 
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Usutu-Vaal 7 days REMS simulation power profile vs. actual baseline profile 
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Usutu-Vaal REMS simulation profile vs baseline 

Usutu Vaal Weekday propossed profile Usutu Vaal Weekend propossed profile

Usutu Vaal weekday baseline Usutu Vaal Weekend baseline

Weekday Weekend Weekday Weekend Weekday Weekend Weekday Weekend Hour Weekday avg kW Weekend avg kW

0 4758 5947.5 3870 4300 1830 0 10458 10247.5 0 9987 12771

1 4758 5947.5 3870 4300 1830 4575 10458 14822.5 1 9955 12771

2 4758 5947.5 3870 5375 1830 4575 10458 15897.5 2 10089 12771

3 4758 5947.5 3870 4300 1830 4575 10458 14822.5 3 10195 12606

4 4758 5947.5 3870 4300 1830 4575 10458 14822.5 4 10312 12648

5 4758 5947.5 3870 4300 1830 4575 10458 14822.5 5 10254 12610

6 4758 5947.5 3870 4300 1830 4575 10458 14822.5 6 10138 12668

7 4758 5947.5 3870 4300 1830 4575 10458 14822.5 7 10419 14533

8 4758 5947.5 3870 5375 3660 9150 12288 20472.5 8 12039 16705

9 4758 5947.5 3870 5375 3660 9150 12288 20472.5 9 12645 17075

10 4758 5947.5 3870 4300 3660 9150 12288 19397.5 10 12849 17488

11 4758 5947.5 3870 4300 3660 9150 12288 19397.5 11 13354 17043

12 5094 5947.5 3870 4300 3660 9150 12624 19397.5 12 13400 16290

13 5094 5947.5 3870 4300 3660 9150 12624 19397.5 13 13441 16158

14 5439 5947.5 3870 5375 5490 4575 14799 15897.5 14 13758 15747

15 5439 5947.5 3870 4300 5490 4575 14799 14822.5 15 14382 14985

16 5439 5947.5 3870 4300 5490 4575 14799 14822.5 16 14932 14199

17 5439 5947.5 3870 4300 5490 4575 14799 14822.5 17 14295 11512

18 0 5947.5 860 5375 0 4575 860 15897.5 18 14342 10527

19 0 5947.5 860 5375 0 4575 860 15897.5 19 14046 10527

20 5094 5947.5 3870 5375 5490 0 14454 11322.5 20 13688 10527

21 5439 5947.5 3870 5375 1830 0 11139 11322.5 21 11482 9530

22 5439 5947.5 3870 5375 1830 0 11139 11322.5 22 10946 9119

23 5439 5947.5 3870 5375 1830 0 11139 11322.5 23 10877 9119

110451 142740 86860 113950 69540 114375 266851 371065 Total : 291825 319930

MW Shifted: 13.3

Grootdraai Propossed Grootfontein Propossed Rietfontein Propossed Combined Usutu Vaal propossed profile June 2011 - August 2011

REMS Simulation data Baseline data
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Grootdraai & Tutuka results 

  
Average March 2012 to May 

2012 [kW] Scaled kW Baseline PA Saving [kW] 
Time Weekday Saturday Sunday Weekday Saturday Sunday Weekday Saturday Sunday 
0:00 4,271 4,932 4,203 3,536 3,846 3,755 -782 -980 -345 
1:00 4,257 4,961 4,089 3,536 3,846 3,663 -767 -1,009 -325 
2:00 4,277 4,961 4,080 3,555 3,846 3,576 -772 -1,009 -406 
3:00 4,267 4,946 4,076 3,591 3,846 3,572 -720 -994 -406 
4:00 4,261 5,040 4,003 3,591 3,846 3,572 -715 -1,087 -332 
5:00 4,251 5,088 4,143 3,591 3,846 3,572 -705 -1,135 -473 
6:00 4,313 5,164 4,188 3,573 3,846 3,480 -784 -1,212 -612 
7:00 2,327 4,978 3,852 3,573 3,846 3,393 1,302 -1,026 -365 
8:00 2,093 5,090 3,787 3,592 3,846 3,484 1,565 -1,138 -207 
9:00 3,850 4,840 4,062 3,574 3,846 3,484 -276 -888 -482 

10:00 3,974 4,953 4,254 3,629 3,759 3,484 -355 -1,090 -674 
11:00 4,000 5,042 4,195 3,665 3,759 3,480 -342 -1,179 -619 
12:00 4,116 5,056 4,295 3,665 3,846 3,480 -445 -1,104 -719 
13:00 4,099 5,159 3,818 3,682 3,755 3,480 -412 -1,301 -242 
14:00 3,785 5,152 3,775 3,629 3,755 3,572 -156 -1,294 -105 
15:00 3,910 5,143 3,707 3,647 3,755 3,572 -264 -1,285 -37 
16:00 3,880 5,135 3,763 3,647 3,755 3,572 -237 -1,276 -92 
17:00 3,479 5,161 4,319 3,629 3,755 3,572 173 -1,302 -649 
18:00 120 4,879 3,378 3,647 3,755 3,572 3,625 -1,021 292 
19:00 75 4,452 3,309 3,646 3,755 3,572 3,672 -593 362 
20:00 3,802 4,693 4,135 3,627 3,755 3,572 -162 -834 -465 
21:00 4,447 4,693 4,265 3,627 3,755 3,572 -828 -834 -594 
22:00 4,437 4,568 4,263 3,627 3,755 3,572 -816 -710 -593 
23:00 4,427 4,559 4,159 3,635 3,755 3,572 -800 -700 -488 
Total 86,716 118,645 96,120 86,716 91,125 85,191       

    
Scaling factor 0.71 

   
    

MW shifted 3.65 
    

  

APPENDIX D: ACTUAL M&V PUMP STATION KW 

DATA 
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Grootfontein results 

  
Average March 2012 to May 

2012 [kW] Scaled kW Baseline PA Saving [kW] 
Time Weekday Saturday Sunday Weekday Saturday Sunday Weekday Saturday Sunday 
0:00 3,634 3,269 3,877 3,052 3,150 3,009 -582 -118 -868 
1:00 3,601 3,282 3,875 2,994 3,150 3,150 -607 -132 -725 
2:00 3,567 3,281 3,767 3,023 3,150 3,150 -544 -130 -617 
3:00 3,493 3,141 3,731 3,009 3,009 3,150 -485 -132 -581 
4:00 3,417 2,844 2,755 3,039 3,045 3,150 -379 201 395 
5:00 3,197 2,932 3,796 3,028 3,012 3,150 -170 80 -646 
6:00 2,900 2,819 3,807 3,023 3,012 3,150 124 193 -657 
7:00 2,849 1,993 3,730 3,102 3,012 3,150 253 1,019 -580 
8:00 2,891 1,746 3,542 3,189 3,154 3,150 298 1,408 -392 
9:00 3,019 2,061 3,097 3,210 3,009 3,150 192 948 53 

10:00 3,231 2,949 3,131 3,232 3,079 3,150 0 130 19 
11:00 3,319 3,115 3,560 3,203 3,150 3,150 -115 35 -410 
12:00 3,429 3,210 3,718 3,141 3,150 3,150 -288 -60 -568 
13:00 3,720 3,350 3,816 3,125 3,150 3,150 -594 -200 -666 
14:00 3,797 3,364 3,801 3,212 3,150 3,150 -585 -214 -651 
15:00 3,723 3,620 3,736 3,255 3,150 3,150 -469 -470 -586 
16:00 3,672 3,632 3,861 3,227 3,150 3,150 -445 -481 -711 
17:00 3,318 3,624 3,688 3,227 3,150 3,150 -91 -474 -538 
18:00 202 3,633 3,302 3,198 3,150 3,150 2,996 -483 -152 
19:00 25 3,572 3,283 3,199 3,150 3,292 3,174 -422 9 
20:00 3,314 3,642 3,618 3,155 3,150 3,292 -159 -492 -327 
21:00 3,720 3,796 3,225 3,140 3,150 3,292 -580 -645 66 
22:00 3,600 3,137 3,148 3,140 3,150 3,292 -460 13 143 
23:00 3,615 3,587 3,642 3,130 3,150 3,220 -484 -437 -422 
Total 89,113 118,645 96,120 89,113 93,644 87,545       

    
Scaling factor 0.77 

   
    

MW shifted 3.09 
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Rietfontein results 

  
Average March 2012 to May 

[kW] 2012 Scaled kW Baseline PA Saving [kW] 
Time Weekday Saturday Sunday Weekday Saturday Sunday Weekday Saturday Sunday 
0:00 3,739 2,862 3,805 1,476 3,997 0 -2,263 1,135 -3,805 
1:00 3,600 3,706 3,807 1,515 3,997 0 -2,085 291 -3,807 
2:00 3,693 4,391 3,806 1,599 3,997 0 -2,093 -394 -3,806 
3:00 3,717 4,389 3,807 1,678 3,997 0 -2,040 -392 -3,807 
4:00 3,879 4,384 3,797 1,773 3,997 0 -2,106 -387 -3,797 
5:00 3,843 5,079 3,919 1,721 3,997 0 -2,122 -1,082 -3,919 
6:00 3,757 5,712 4,340 1,624 4,064 267 -2,132 -1,648 -4,073 
7:00 3,465 5,741 4,357 1,838 6,183 972 -1,627 441 -3,385 
8:00 3,484 5,816 5,663 3,534 8,461 5,557 49 2,645 -106 
9:00 4,181 6,340 7,008 4,222 9,075 6,743 41 2,734 -265 

10:00 4,448 7,575 6,251 4,336 9,594 6,396 -113 2,019 146 
11:00 5,039 5,846 6,031 4,888 8,994 6,396 -152 3,148 365 
12:00 5,026 5,153 5,506 5,024 7,995 7,129 -2 2,842 1,623 
13:00 4,890 5,258 5,035 5,062 7,995 7,196 171 2,737 2,161 
14:00 4,939 5,476 5,103 5,394 7,529 7,196 455 2,052 2,093 
15:00 5,104 6,222 4,717 6,017 6,662 7,196 913 440 2,479 
16:00 5,427 6,379 4,827 6,680 5,769 6,529 1,253 -610 1,702 
17:00 4,222 5,719 2,714 5,984 2,718 3,731 1,762 -3,000 1,018 
18:00 14 5,674 1,916 6,046 1,599 3,198 6,032 -4,075 1,282 
19:00 14 5,861 2,370 5,711 1,599 3,198 5,697 -4,262 828 
20:00 2,098 6,395 2,660 5,392 1,599 3,132 3,294 -4,796 472 
21:00 3,325 6,399 2,435 2,907 467 1,546 -419 -5,932 -889 
22:00 3,423 5,986 2,216 2,298 0 933 -1,125 -5,986 -1,283 
23:00 3,610 6,209 1,867 2,220 0 800 -1,391 -6,209 -1,067 
Total 89,113 118,645 96,120 89,113 93,644 87,545       

    
Scaling factor 1.14 

   
    

MW shifted 5.86 
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Excel calculation 1: Formulas 

 

A1 B C D E F G H I J K L M N

2 Summer Tariff Summer Tariff Summer Tariff Winter Tariff Winter Tariff Winter Tariff

3Hour of day

Scale

d 

Baseli

ne

Opti

mise

d Weekday Saturday Sunday Weekday Saturday Sunday

4 0 3536 4271 0 24.35 24.35 24.35 0 28.25 28.25 28.25

5 1 3536 4256 1 24.35 24.35 24.35 1 28.25 28.25 28.25

6 2 3555 4277 2 24.35 24.35 24.35 2 28.25 28.25 28.25

7 3 3591 4267 3 24.35 24.35 24.35 3 28.25 28.25 28.25

8 4 3591 4261 4 24.35 24.35 24.35 4 28.25 28.25 28.25

9 5 3591 4251 5 24.35 24.35 24.35 5 28.25 28.25 28.25

10 6 3573 4313 6 34.75 24.35 24.35 6 52.77 28.25 28.25

11 7 3573 2327 7 56.69 34.75 24.35 7 202.83 52.77 28.25

12 8 3591 2936 8 56.69 34.75 24.35 8 202.83 52.77 28.25

13 9 3574 3850 9 56.69 34.75 24.35 9 202.83 52.77 28.25

14 10 3629 3974 10 34.75 34.75 24.35 10 52.77 52.77 28.25

15 11 3664 4000 11 34.75 34.75 24.35 11 52.77 52.77 28.25

16 12 3664 4116 12 34.75 24.35 24.35 12 52.77 28.25 28.25

17 13 3682 4099 13 34.75 24.35 24.35 13 52.77 28.25 28.25

18 14 3629 3785 14 34.75 24.35 24.35 14 52.77 28.25 28.25

19 15 3647 3910 15 34.75 24.35 24.35 15 52.77 28.25 28.25

20 16 3647 3880 16 34.75 24.35 24.35 16 52.77 28.25 28.25

21 17 3629 3479 17 34.75 24.35 24.35 17 52.77 28.25 28.25

22 18 3647 120 18 56.69 34.75 24.35 18 202.83 52.77 28.25

23 19 3646 75 19 56.69 34.75 24.35 19 202.83 52.77 28.25

24 20 3627 3802 20 34.75 24.35 24.35 20 52.77 28.25 28.25

25 21 3627 4447 21 34.75 24.35 24.35 21 52.77 28.25 28.25

26 22 3627 4437 22 24.35 24.35 24.35 22 28.25 28.25 28.25

27 23 3635 4427 23 24.35 24.35 24.35 23 28.25 28.25 28.25

28 452

29 Total=SUM(C4:C28)=SUM(D4:D27)

30

31

32 Summer Tariff Summer Tariff Summer Tariff Winter Tariff Winter Tariff Winter Tariff

33 Weekday Saturday Sunday Weekday Saturday Sunday

34 0 =(($C4-$D4)*G4)/100 =(($C4-$D4)*H4)/100 =(($C4-$D4)*I4)/100 0 =(($C4-$D4)*L4)/100 =(($C4-$D4)*M4)/100 =(($C4-$D4)*N4)/100

35 1 =(($C5-$D5)*G5)/100 =(($C5-$D5)*H5)/100 =(($C5-$D5)*I5)/100 1 =(($C5-$D5)*L5)/100 =(($C5-$D5)*M5)/100 =(($C5-$D5)*N5)/100

36 2 =(($C6-$D6)*G6)/100 =(($C6-$D6)*H6)/100 =(($C6-$D6)*I6)/100 2 =(($C6-$D6)*L6)/100 =(($C6-$D6)*M6)/100 =(($C6-$D6)*N6)/100

37 3 =(($C7-$D7)*G7)/100 =(($C7-$D7)*H7)/100 =(($C7-$D7)*I7)/100 3 =(($C7-$D7)*L7)/100 =(($C7-$D7)*M7)/100 =(($C7-$D7)*N7)/100

38 4 =(($C8-$D8)*G8)/100 =(($C8-$D8)*H8)/100 =(($C8-$D8)*I8)/100 4 =(($C8-$D8)*L8)/100 =(($C8-$D8)*M8)/100 =(($C8-$D8)*N8)/100

39 5 =(($C9-$D9)*G9)/100 =(($C9-$D9)*H9)/100 =(($C9-$D9)*I9)/100 5 =(($C9-$D9)*L9)/100 =(($C9-$D9)*M9)/100 =(($C9-$D9)*N9)/100

40 6 =(($C10-$D10)*G10)/100 =(($C10-$D10)*H10)/100 =(($C10-$D10)*I10)/100 6 =(($C10-$D10)*L10)/100 =(($C10-$D10)*M10)/100 =(($C10-$D10)*N10)/100

41 7 =(($C11-$D11)*G11)/100 =(($C11-$D11)*H11)/100 =(($C11-$D11)*I11)/100 7 =(($C11-$D11)*L11)/100 =(($C11-$D11)*M11)/100 =(($C11-$D11)*N11)/100

42 8 =(($C12-$D12)*G12)/100 =(($C12-$D12)*H12)/100 =(($C12-$D12)*I12)/100 8 =(($C12-$D12)*L12)/100 =(($C12-$D12)*M12)/100 =(($C12-$D12)*N12)/100

43 9 =(($C13-$D13)*G13)/100 =(($C13-$D13)*H13)/100 =(($C13-$D13)*I13)/100 9 =(($C13-$D13)*L13)/100 =(($C13-$D13)*M13)/100 =(($C13-$D13)*N13)/100

44 10 =(($C14-$D14)*G14)/100 =(($C14-$D14)*H14)/100 =(($C14-$D14)*I14)/100 10 =(($C14-$D14)*L14)/100 =(($C14-$D14)*M14)/100 =(($C14-$D14)*N14)/100

45 11 =(($C15-$D15)*G15)/100 =(($C15-$D15)*H15)/100 =(($C15-$D15)*I15)/100 11 =(($C15-$D15)*L15)/100 =(($C15-$D15)*M15)/100 =(($C15-$D15)*N15)/100

46 12 =(($C16-$D16)*G16)/100 =(($C16-$D16)*H16)/100 =(($C16-$D16)*I16)/100 12 =(($C16-$D16)*L16)/100 =(($C16-$D16)*M16)/100 =(($C16-$D16)*N16)/100

47 13 =(($C17-$D17)*G17)/100 =(($C17-$D17)*H17)/100 =(($C17-$D17)*I17)/100 13 =(($C17-$D17)*L17)/100 =(($C17-$D17)*M17)/100 =(($C17-$D17)*N17)/100

48 14 =(($C18-$D18)*G18)/100 =(($C18-$D18)*H18)/100 =(($C18-$D18)*I18)/100 14 =(($C18-$D18)*L18)/100 =(($C18-$D18)*M18)/100 =(($C18-$D18)*N18)/100

49 15 =(($C19-$D19)*G19)/100 =(($C19-$D19)*H19)/100 =(($C19-$D19)*I19)/100 15 =(($C19-$D19)*L19)/100 =(($C19-$D19)*M19)/100 =(($C19-$D19)*N19)/100

50 16 =(($C20-$D20)*G20)/100 =(($C20-$D20)*H20)/100 =(($C20-$D20)*I20)/100 16 =(($C20-$D20)*L20)/100 =(($C20-$D20)*M20)/100 =(($C20-$D20)*N20)/100

51 17 =(($C21-$D21)*G21)/100 =(($C21-$D21)*H21)/100 =(($C21-$D21)*I21)/100 17 =(($C21-$D21)*L21)/100 =(($C21-$D21)*M21)/100 =(($C21-$D21)*N21)/100

52 18 =(($C22-$D22)*G22)/100 =(($C22-$D22)*H22)/100 =(($C22-$D22)*I22)/100 18 =(($C22-$D22)*L22)/100 =(($C22-$D22)*M22)/100 =(($C22-$D22)*N22)/100

53 19 =(($C23-$D23)*G23)/100 =(($C23-$D23)*H23)/100 =(($C23-$D23)*I23)/100 19 =(($C23-$D23)*L23)/100 =(($C23-$D23)*M23)/100 =(($C23-$D23)*N23)/100

54 20 =(($C24-$D24)*G24)/100 =(($C24-$D24)*H24)/100 =(($C24-$D24)*I24)/100 20 =(($C24-$D24)*L24)/100 =(($C24-$D24)*M24)/100 =(($C24-$D24)*N24)/100

55 21 =(($C25-$D25)*G25)/100 =(($C25-$D25)*H25)/100 =(($C25-$D25)*I25)/100 21 =(($C25-$D25)*L25)/100 =(($C25-$D25)*M25)/100 =(($C25-$D25)*N25)/100

56 22 =(($C26-$D26)*G26)/100 =(($C26-$D26)*H26)/100 =(($C26-$D26)*I26)/100 22 =(($C26-$D26)*L26)/100 =(($C26-$D26)*M26)/100 =(($C26-$D26)*N26)/100

57 23 =(($C27-$D27)*G27)/100 =(($C27-$D27)*H27)/100 =(($C27-$D27)*I27)/100 23 =(($C27-$D27)*L27)/100 =(($C27-$D27)*M27)/100 =(($C27-$D27)*N27)/100

58 Total =SUM(G34:G57) =SUM(H34:H57) =SUM(I34:I57) Total =SUM(L34:L57) =SUM(M34:M57) =SUM(N34:N57)

59

60

61

62

63 Monthly Savings

64 summer Jan =22*G58+4*H58

65 summer Feb =20*G58+4*H58

66 summer Mar =22*G58+5*H58

67 summer Apr =18*G58+5*H58

68 summer May =22*G58+5*H58

69 winter Jun =21*L58+5*M58

70 winter Jul =22*L58+4*M58

71 winter Aug =22*L58+5*M58

72 summer Sep =19*G58+6*H58

73 summer Oct =23*G58+4*H58

74 summer Nov =22*G58+4*H58

75 summer Dec =18*G58+6*H58

76 Annual savings =SUM(J64:J75)

Summer Tariff Winter Tariff

APPENDIX E: USUTU-VAAL FINANCIAL RESULTS 
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Excel calculation 2:  Grootdraai & Tutuka financial results 

 

Summer Tariff Summer Tariff Summer Tariff Winter Tariff Winter Tariff Winter Tariff

Hour of day

Scaled 

Baseline Optimised Weekday Saturday Sunday Weekday Saturday Sunday

0 3,536 4,271 0 24.35 24.35 24.35 0 28.25 28.25 28.25

1 3,536 4,257 1 24.35 24.35 24.35 1 28.25 28.25 28.25

2 3,555 4,277 2 24.35 24.35 24.35 2 28.25 28.25 28.25

3 3,591 4,267 3 24.35 24.35 24.35 3 28.25 28.25 28.25

4 3,591 4,261 4 24.35 24.35 24.35 4 28.25 28.25 28.25

5 3,591 4,251 5 24.35 24.35 24.35 5 28.25 28.25 28.25

6 3,573 4,313 6 34.75 24.35 24.35 6 52.77 28.25 28.25

7 3,573 2,327 7 56.69 34.75 24.35 7 202.83 52.77 28.25

8 3,592 2,093 8 56.69 34.75 24.35 8 202.83 52.77 28.25

9 3,574 3,850 9 56.69 34.75 24.35 9 202.83 52.77 28.25

10 3,629 3,974 10 34.75 34.75 24.35 10 52.77 52.77 28.25

11 3,665 4,000 11 34.75 34.75 24.35 11 52.77 52.77 28.25

12 3,665 4,116 12 34.75 24.35 24.35 12 52.77 28.25 28.25

13 3,682 4,099 13 34.75 24.35 24.35 13 52.77 28.25 28.25

14 3,629 3,785 14 34.75 24.35 24.35 14 52.77 28.25 28.25

15 3,647 3,910 15 34.75 24.35 24.35 15 52.77 28.25 28.25

16 3,647 3,880 16 34.75 24.35 24.35 16 52.77 28.25 28.25

17 3,629 3,479 17 34.75 24.35 24.35 17 52.77 28.25 28.25

18 3,647 120 18 56.69 34.75 24.35 18 202.83 52.77 28.25

19 3,646 75 19 56.69 34.75 24.35 19 202.83 52.77 28.25

20 3,627 3,802 20 34.75 24.35 24.35 20 52.77 28.25 28.25

21 3,627 4,447 21 34.75 24.35 24.35 21 52.77 28.25 28.25

22 3,627 4,437 22 24.35 24.35 24.35 22 28.25 28.25 28.25

23 3,635 4,427 23 24.35 24.35 24.35 23 28.25 28.25 28.25

452

Total 86,716 86,716

Summer Tariff Summer Tariff Summer Tariff Winter Tariff Winter Tariff Winter Tariff

Weekday Saturday Sunday Weekday Saturday Sunday

0 -R 178.93 -R 178.93 -R 178.93 0 -207.59 -207.59 -207.59

1 -R 175.44 -R 175.44 -R 175.44 1 -203.54 -203.54 -203.54

2 -R 175.87 -R 175.87 -R 175.87 2 -204.03 -204.03 -204.03

3 -R 164.58 -R 164.58 -R 164.58 3 -190.94 -190.94 -190.94

4 -R 163.12 -R 163.12 -R 163.12 4 -189.24 -189.24 -189.24

5 -R 160.68 -R 160.68 -R 160.68 5 -186.42 -186.42 -186.42

6 -R 257.15 -R 180.19 -R 180.19 6 -390.49 -209.05 -209.05

7 R 706.55 R 433.10 R 303.48 7 2,527.95 657.69 352.09

8 R 849.93 R 520.99 R 365.07 8 3,040.94 791.16 423.54

9 -R 156.38 -R 95.86 -R 67.17 9 -559.51 -145.57 -77.93

10 -R 119.74 -R 119.74 -R 83.91 10 -181.84 -181.84 -97.34

11 -R 116.54 -R 116.54 -R 81.66 11 -176.97 -176.97 -94.74

12 -R 156.85 -R 109.91 -R 109.91 12 -238.19 -127.51 -127.51

13 -R 144.88 -R 101.52 -R 101.52 13 -220.01 -117.78 -117.78

14 -R 54.06 -R 37.88 -R 37.88 14 -82.10 -43.95 -43.95

15 -R 91.44 -R 64.07 -R 64.07 15 -138.86 -74.34 -74.34

16 -R 80.90 -R 56.69 -R 56.69 16 -122.85 -65.77 -65.77

17 R 52.04 R 36.46 R 36.46 17 79.02 42.31 42.31

18 R 1,999.57 R 1,225.70 R 858.87 18 7,154.21 1,861.30 996.43

19 R 2,024.43 R 1,240.94 R 869.55 19 7,243.17 1,884.44 1,008.82

20 -R 60.53 -R 42.42 -R 42.42 20 -91.92 -49.21 -49.21

21 -R 284.90 -R 199.64 -R 199.64 21 -432.64 -231.61 -231.61

22 -R 197.04 -R 197.04 -R 197.04 22 -228.60 -228.60 -228.60

23 -R 192.74 -R 192.74 -R 192.74 23 -223.61 -223.61 -223.61

Total R 2,700.75 R 924.36 R 0.00 Total 15,775.95 2,179.35 0.00

Summer Tariff Winter Tariff

Monthly Savings

summer Jan R 63,113.84

summer Feb R 57,712.35

summer Mar R 64,038.20

summer Apr R 53,235.22

summer May R 64,038.20

winter Jun R 342,191.67

winter Jul R 355,788.27

winter Aug R 357,967.62

summer Sep R 56,860.32

summer Oct R 65,814.59

summer Nov R 63,113.84

summer Dec R 54,159.57

Annual savings 1,598,033.72
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Excel calculation 3: Grootfontein financial results 

 

Summer Tariff Summer Tariff Summer Tariff Winter Tariff Winter Tariff Winter Tariff

Hour of day Baseline Optimised Weekday Saturday Sunday Weekday Saturday Sunday

0 3,052 3,634 0 24.35 24.35 24.35 0 28.25 28.25 28.25

1 2,994 3,601 1 24.35 24.35 24.35 1 28.25 28.25 28.25

2 3,023 3,567 2 24.35 24.35 24.35 2 28.25 28.25 28.25

3 3,009 3,493 3 24.35 24.35 24.35 3 28.25 28.25 28.25

4 3,039 3,417 4 24.35 24.35 24.35 4 28.25 28.25 28.25

5 3,028 3,197 5 24.35 24.35 24.35 5 28.25 28.25 28.25

6 3,023 2,900 6 34.75 24.35 24.35 6 52.77 28.25 28.25

7 3,102 2,849 7 56.69 34.75 24.35 7 202.83 52.77 28.25

8 3,189 2,891 8 56.69 34.75 24.35 8 202.83 52.77 28.25

9 3,210 3,019 9 56.69 34.75 24.35 9 202.83 52.77 28.25

10 3,232 3,231 10 34.75 34.75 24.35 10 52.77 52.77 28.25

11 3,203 3,319 11 34.75 34.75 24.35 11 52.77 52.77 28.25

12 3,141 3,429 12 34.75 24.35 24.35 12 52.77 28.25 28.25

13 3,125 3,720 13 34.75 24.35 24.35 13 52.77 28.25 28.25

14 3,212 3,797 14 34.75 24.35 24.35 14 52.77 28.25 28.25

15 3,255 3,723 15 34.75 24.35 24.35 15 52.77 28.25 28.25

16 3,227 3,672 16 34.75 24.35 24.35 16 52.77 28.25 28.25

17 3,227 3,318 17 34.75 24.35 24.35 17 52.77 28.25 28.25

18 3,198 202 18 56.69 34.75 24.35 18 202.83 52.77 28.25

19 3,199 25 19 56.69 34.75 24.35 19 202.83 52.77 28.25

20 3,155 3,314 20 34.75 24.35 24.35 20 52.77 28.25 28.25

21 3,140 3,720 21 34.75 24.35 24.35 21 52.77 28.25 28.25

22 3,140 3,600 22 24.35 24.35 24.35 22 28.25 28.25 28.25

23 3,130 3,615 23 24.35 24.35 24.35 23 28.25 28.25 28.25

452

Total 75,253 75,253

248 Summer Tariff Summer Tariff Summer Tariff Winter Tariff Winter Tariff Winter Tariff

3,085 Weekday Saturday Sunday Weekday Saturday Sunday

0 -R 141.70 -R 141.70 -R 141.70 0 -164.40 -164.40 -164.40

1 -R 147.70 -R 147.70 -R 147.70 1 -171.36 -171.36 -171.36

2 -R 132.49 -R 132.49 -R 132.49 2 -153.71 -153.71 -153.71

3 -R 118.02 -R 118.02 -R 118.02 3 -136.92 -136.92 -136.92

4 -R 92.20 -R 92.20 -R 92.20 4 -106.97 -106.97 -106.97

5 -R 41.35 -R 41.35 -R 41.35 5 -47.97 -47.97 -47.97

6 R 42.94 R 30.09 R 30.09 6 65.21 34.91 34.91

7 R 143.70 R 88.08 R 61.72 7 514.13 133.76 71.61

8 R 168.99 R 103.59 R 72.59 8 604.63 157.31 84.21

9 R 108.58 R 66.56 R 46.64 9 388.50 101.08 54.11

10 R 0.11 R 0.11 R 0.08 10 0.17 0.17 0.09

11 -R 40.07 -R 40.07 -R 28.08 11 -60.85 -60.85 -32.58

12 -R 100.06 -R 70.11 -R 70.11 12 -151.94 -81.34 -81.34

13 -R 206.54 -R 144.73 -R 144.73 13 -313.65 -167.91 -167.91

14 -R 203.43 -R 142.55 -R 142.55 14 -308.92 -165.38 -165.38

15 -R 162.81 -R 114.09 -R 114.09 15 -247.24 -132.36 -132.36

16 -R 154.81 -R 108.48 -R 108.48 16 -235.09 -125.85 -125.85

17 -R 31.50 -R 22.07 -R 22.07 17 -47.83 -25.61 -25.61

18 R 1,698.55 R 1,041.18 R 729.57 18 6,077.19 1,581.09 846.43

19 R 1,799.37 R 1,102.99 R 772.88 19 6,437.94 1,674.95 896.67

20 -R 55.26 -R 38.72 -R 38.72 20 -83.91 -44.92 -44.92

21 -R 201.59 -R 141.26 -R 141.26 21 -306.13 -163.88 -163.88

22 -R 112.12 -R 112.12 -R 112.12 22 -130.08 -130.08 -130.08

23 -R 117.91 -R 117.91 -R 117.91 23 -136.79 -136.79 -136.79

Total R 1,902.68 R 707.03 R 0.00 Total 11,284.01 1,666.96 0.00

Summer Tariff Winter Tariff

MW shifted in Morning

MW shifted in Evening

Monthly Savings

summer Jan R 44,687.07

summer Feb R 40,881.71

summer Mar R 45,394.10

summer Apr R 37,783.38

summer May R 45,394.10

winter Jun R 245,298.95

winter Jul R 254,916.00

winter Aug R 256,582.96

summer Sep R 40,393.09

summer Oct R 46,589.74

summer Nov R 44,687.07

summer Dec R 38,490.41

Annual savings 1,141,098.56
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Excel calculation 4: Rietfontein financial results 

 

Summer Tariff Summer Tariff Summer Tariff Winter Tariff Winter Tariff Winter Tariff

Hour of day Baseline Optimised Weekday Saturday Sunday Weekday Saturday Sunday

0 1,476 3,739 0 24.35 24.35 24.35 0 28.25 28.25 28.25

1 1,515 3,600 1 24.35 24.35 24.35 1 28.25 28.25 28.25

2 1,599 3,693 2 24.35 24.35 24.35 2 28.25 28.25 28.25

3 1,678 3,717 3 24.35 24.35 24.35 3 28.25 28.25 28.25

4 1,773 3,879 4 24.35 24.35 24.35 4 28.25 28.25 28.25

5 1,721 3,843 5 24.35 24.35 24.35 5 28.25 28.25 28.25

6 1,624 3,757 6 34.75 24.35 24.35 6 52.77 28.25 28.25

7 1,838 3,465 7 56.69 34.75 24.35 7 202.83 52.77 28.25

8 3,534 3,484 8 56.69 34.75 24.35 8 202.83 52.77 28.25

9 4,222 4,181 9 56.69 34.75 24.35 9 202.83 52.77 28.25

10 4,336 4,448 10 34.75 34.75 24.35 10 52.77 52.77 28.25

11 4,888 5,039 11 34.75 34.75 24.35 11 52.77 52.77 28.25

12 5,024 5,026 12 34.75 24.35 24.35 12 52.77 28.25 28.25

13 5,062 4,890 13 34.75 24.35 24.35 13 52.77 28.25 28.25

14 5,394 4,939 14 34.75 24.35 24.35 14 52.77 28.25 28.25

15 6,017 5,104 15 34.75 24.35 24.35 15 52.77 28.25 28.25

16 6,680 5,427 16 34.75 24.35 24.35 16 52.77 28.25 28.25

17 5,984 4,222 17 34.75 24.35 24.35 17 52.77 28.25 28.25

18 6,046 14 18 56.69 34.75 24.35 18 202.83 52.77 28.25

19 5,711 14 19 56.69 34.75 24.35 19 202.83 52.77 28.25

20 5,392 2,098 20 34.75 24.35 24.35 20 52.77 28.25 28.25

21 2,907 3,325 21 34.75 24.35 24.35 21 52.77 28.25 28.25

22 2,298 3,423 22 24.35 24.35 24.35 22 28.25 28.25 28.25

23 2,220 3,610 23 24.35 24.35 24.35 23 28.25 28.25 28.25

452

Total 88,939 88,939

-512 Summer Tariff Summer Tariff Summer Tariff Winter Tariff Winter Tariff Winter Tariff

5,865 Weekday Saturday Sunday Weekday Saturday Sunday

0 -R 551.15 -R 551.15 -R 551.15 0 -639.43 -639.43 -639.43

1 -R 507.71 -R 507.71 -R 507.71 1 -589.02 -589.02 -589.02

2 -R 509.72 -R 509.72 -R 509.72 2 -591.36 -591.36 -591.36

3 -R 496.64 -R 496.64 -R 496.64 3 -576.19 -576.19 -576.19

4 -R 512.77 -R 512.77 -R 512.77 4 -594.90 -594.90 -594.90

5 -R 516.65 -R 516.65 -R 516.65 5 -599.40 -599.40 -599.40

6 -R 740.98 -R 519.22 -R 519.22 6 -1,125.22 -602.38 -602.38

7 -R 922.59 -R 565.53 -R 396.28 7 -3,300.92 -858.80 -459.75

8 R 28.05 R 17.19 R 12.05 8 100.35 26.11 13.98

9 R 23.15 R 14.19 R 9.94 9 82.83 21.55 11.54

10 -R 39.12 -R 39.12 -R 27.41 10 -59.40 -59.40 -31.80

11 -R 52.65 -R 52.65 -R 36.90 11 -79.96 -79.96 -42.80

12 -R 0.77 -R 0.54 -R 0.54 12 -1.17 -0.62 -0.62

13 R 59.52 R 41.71 R 41.71 13 90.38 48.38 48.38

14 R 158.26 R 110.90 R 110.90 14 240.33 128.66 128.66

15 R 317.23 R 222.29 R 222.29 15 481.74 257.90 257.90

16 R 435.51 R 305.17 R 305.17 16 661.35 354.05 354.05

17 R 612.28 R 429.04 R 429.04 17 929.79 497.75 497.75

18 R 3,419.79 R 2,096.27 R 1,468.90 18 12,235.60 3,183.32 1,704.16

19 R 3,229.83 R 1,979.83 R 1,387.30 19 11,555.93 3,006.49 1,609.50

20 R 1,144.83 R 802.21 R 802.21 20 1,738.50 930.69 930.69

21 -R 145.44 -R 101.92 -R 101.92 21 -220.87 -118.24 -118.24

22 -R 273.95 -R 273.95 -R 273.95 22 -317.83 -317.83 -317.83

23 -R 338.65 -R 338.65 -R 338.65 23 -392.89 -392.89 -392.89

Total R 3,819.65 R 1,032.57 R 0.00 Total 19,028.24 2,434.49 0.00

Summer Tariff Winter Tariff

MW shifted in Morning

MW shifted in Evening

Monthly Savings

summer Jan R 88,162.66

summer Feb R 80,523.35

summer Mar R 89,195.23

summer Apr R 73,916.62

summer May R 89,195.23

winter Jun R 411,765.50

winter Jul R 428,359.26

winter Aug R 430,793.75

summer Sep R 78,768.84

summer Oct R 91,982.31

summer Nov R 88,162.66

summer Dec R 74,949.19

Annual savings 2,025,774.59



DSM strategy for national water pumping systems amendments: 

 Page v: Changed “Energy Service company” to “Energy Service Company” 

 Page 2: Changed “ Thomas Edison was the first person to discover electricity in the United States of 

America in the year 1882 [1].” to “Thomas Edison was the person to discover the electricity generating 

power distribution system in the United States of America in the year 1882 [1].” 

 Page 3§1: Changed “According to the National Energy Regulator of South Africa (NERSA), this resulted in 

an annual economic loss of R 50bn [7].” To “According to the National Energy Regulator of South Africa 

(NERSA), this resulted in an annual economic loss of R 50bn as production in most companies was 

dragged to a halt [7]. 

 Page 3§2: Added “Figure 3 indicates the electricity demand patterns for the year 2008 and has been 

included in this dissertation to illustrate the power consumption of consumers during a 24-hour period.” 

 Page 4§2: Changed “With a maximum generation capacity of 41 194 MW, …” to “With a maximum 

generation capacity of 41 194 MW in the year 2012, …” 

 Page 4§3: Changed “These new tariff structures act as incentive for companies to save energy during 

peak periods.” To “These tariff structures act as incentive for companies to save energy during peak 

periods.” 

 Page 5§1: Changed “By example, applying the Mega flex …” to “ For example, applying the Mega flex …” 

 Page 10§3 Changed ”An energy service company (ESCo) is a profit-making business, …” to “An ESCo is a 

profit-making business, …”  

 Page 10§4: “is” changed to “are” 

 Page 19§3: Changed “… year[35].” to “… year [35].” 

 Page 20§1: Changed “Figure 13 show that only a small percentage of the country receives an annual 

rainfall of more than 500mm.“ to “Figure 13 indicates that a large part of the country receives less than 

500mm of rain annually.” 

 Page 26, Table 2: All decimal separators changed to “.”, and unit specified for wall height [m]. 

 All tables and units indicated by “( )” changed to “[ ]” for consistency. 

 Page 28§2: Changed “… of 4 pumps each …”  to “… of four pumps each …”   

 Page 29, Table 6: “No” changed to “No.” 

 All figures: Titles more descriptive, for example “Grootdraai & Tutuka baseline” changed to “Grootdraai 

& Tutuka power baseline”.  Same for axis titles: 

X-axis- changed from “Hour” to “Time of day [hour]”,  

Y-axis- changed from “kW” to “Power [kW]” 

 Page 30§3: added “The figure illustrates that the pumping station consumes just over 5 MW of power on 

average throughout a weekday. This calculates to three pumps running throughout the day.  

By starting an additional pump during the off-peak and standard time period of the day, the possibility 

of stopping all the pumps between 18H00 and 20H00 will exist on the pump station.” 

 Page 31§4: added “As with the Grootdraai & Tutuka pump station, an additional pump could be started 

throughout the standard and off-peak periods. This will allow for the entire load to be shifted out of the 

evening peak time period.” 

 Page 32§2: added “…by scheduling pumping outside of the Eskom evening peak period.” 



 Page 34§2: changed “This will be explained later in this document.” to “This is explained in section 2.5.2 

of this document.” 

 Page 37: Figure 29 moved from page 38 to page 37 

 Page 41§1: added space after full stop “ information [47].The …” to “information [47].  The …” 

 Page 42§5: changed “drag-drop” to “drag and drop” 

 Page 53§1:  changed “… Chapter Two, …” to “… Chapter 2, …” 

 Page 57§3: changed “…the amperage on the pump-motors will exceed their maximum allowable 

limit,…” to “…the power drawn by the pump-motors will exceed their maximum allowable limit,…” 

 Page 65§1: changed “result or … periods is the…” to “result to … periods, is the …” 

 Page 65§3: added” during the 3 month performance assessment” 

 Page 65§4: Changed “… the financial saving achieved during the performance assessment periods are…” 

to “… the financial saving achieved during the 3 month performance assessment periods are…” 

 


