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APPENDIX A: ADDITIONAL ESKOM TARIFF

STRUCTURES

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

@ €skom Eskom Tariffs and Charges 2012/13
NON-LOCAL AUTHORITY RATES - Megaflex
Active energy charge [c/kV/h] “:::”';::'I‘:‘"k"z:"n“’"‘
Transmission High demand season [Jun - Aug] Low demand season (e - Ma, |
Standard Off Paak Poak Standard Off Paak
vaT#o < vaTex ATn VATEx
24785 | 6646 5436 3012 3434 60,65 6914 | aria 4234 2695 2658 R542 R616
23992 5470 236 2023 3332 5875 6693 36.00 4104 2517 2869 R495  R564
23123 5277 6016 2826 3221 5669 6463 3475 3962 2438 2176 R482 RS540
22319 51.01 5815 2732 31.14 5475 6242 3361 3832 2356 2685 R609 RG9S
25029 66.99 6407 30.44 3470 6124 6961 37.46 4270 2619 29.86 R646 RG22
24227 5522 6295 2950 3363 §9.32 67.62 36.33 4142 2641 2897 R500 R570
§3.20 6075 28.51 3250 67.26 6527 36.09 40.00 2466 2799 R486  R554
5149 5870 2757 31.4; §5.31 33.93 3868 2376 27.09 R616  R702
¥ 25277 §7.56 6562 30.70 3500 6183 37.83 4313 26.42 3012 R5.53
2500V 8« 21483 24468 5577 6258 29.76 3393 59.89 6827 3867 41580 2681 2920 R5.04
23583 5378 61.31 2876 3278 s1.79 6568 35.40 4036 2476 2823 R4.90
22760 5197 5925 27.82 3171 5584 6366 3423 39.02
25528 | 6840 6623 3098 3532 6239 714 3847 4351 2667 040 | R&SE
S 24711 §6.30 6418 30.03 3423 60.46 6892 36.99 4217 2687 2949 R5.10
23819 5429 61.89 20.03 3309 58.33 66.50 3574 4074 2499 284 R493
22088 6244 59.78 28.08 3201 56.34 6423 34.56 3940 2418 2757 R6.29
Reactive energy charge [ckvarh] [DisRNGe Ttwaii ki
Network access charge | Network demand charge
High season Low season {RAVAIm) [RAVA/m)
457 521 870 992 0.00 000 R1082 R1233 | R2061 R2338
R9.93 1 R1882 R2145
Service charge Administration charge R861 R1096 | R1826 R2081
[R/ACcouNtdz [RPODIday) RO00  R000 | R1644 R1874
Momthly utiesed capac iy AT AT i
S| R12361 14092| R6671 _ R6351
Ke cusiomens| R 2,422.28 R,; wf 4; R77.36 ;S; 19 Envionmisetal ovy chiarge: [oWh]
A 10 Jun il o e
200 228 } 350 399
LOCAL AUTHORITY RATES - Megaflex
R Transmission network
Active energy charge [ckWh| charges [RKVA)]
Transmission High demand season [Jun - Aug] Low demand season [Sep - 1
— Voitage Peak Sungara Off Peak Poak Standard Off Peak
21699 24737 §6.37 6426 30.10 60.54 37.06 2589 2951 R540
S 300um 21008 23947 54.61 6226 29.16 68.66 3595 2513 2865 R494
20247 23082 5268 6006 2818 6658 3470 2428 2768 R481
19630 22274 50.91 58.04 2728 5465 3386 2383 2682 R6.09
21904 24982 56.90 6487 30.37 6113 37.39 26.16 2981 R546
21211 24181 65.12 6284 2943 5922 36.26 25.36 2891 R498
20444 23306 63.18 6063 28.47 §7.13 36.01 2451 2794 R484
197.32 22494 51.42 5862 2152 85.19 9 33.06 2369 2701 R6.16
22128 25226 57.44 6548 3061 3490 8170 7034 3775 26.37 3006 R552
21423 24422 664 6343 2071 3387 5077 6814 3659 anr 26.68 2016 R504
20647 23538 53.69 61.21 871 3273 57.65 657. 36.32 4026 27 2819 R489
19930 22720 51.86 5012 21.79 31.68 8574 6354 34147 3895 2392 2127 R623
22348 25477 58.00 6612 30.92 6229 7101 38.08 4341 26,83 30.36 R554
= 21633 24662 56.18 6405 20.98 60.36 6880 36.92 4209 2584 2046 R509
e 237.72 54.19 6178 2897 5821 6636 3568 4068 2495 2844 R491
2124| 20126 22944 5237 5970 28.01 56.22 6409 34.49 39.32 2415 2753 R627
Electrification and rural B network charges
subsidy (ckivh) Reactive energy charge [ckvarh] | Network sccess charge | Network demand charge
A5 seas0ns tigh sesson Low season [RAvAm] RIVAIm]
T Vohage VAT
458 520 872 994 | 000 000 x| R1080  R123f | R2049 R2336
R9.90 R1129 | R18.78 R2141
Service charge Administration charge R9.59 R1093 | R1820 R2075
[RiAccountday] [RPOD/day] R 0.00 R 000 R16.41
orty tissed apacty - aTh
»imi R12336 R14063| RE569 R6337
3| R2417.62 R275609| R7720  R8801 EvRdAmaa levy obargs ORIV
Age 10 Jun Jul 1o M
200 228 | %0 399
| Imprceie 49M initiative!
www49Millien.coz
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® €Eskom

Eskom Tariffs and Charges 2012/13

NON-LOCAL AUTHORITY RATES - Nightsave Rural

Service charge

Administration charge

[RiAccountday] [RIPOD/day]
Monthly utlised capacity VAT ine! VAT inc/
<100 kVA R11.74 R 1338 R3.37 R384
>t0kvag<s00kval  R4040  R4571| R1888  R21.18
>S00kvASSTMVAl R12336 R14063| R2849 R3248
»1mval R12336 R 14063| R6295  R60.36
Keycusomers| R2417.62 R275609| R6295 R6036

l | fm part o the 49M

initiative!
www49Million.coza

Network access
Active energy charge [ckWh Energy demand charges [RkVA'm
9y ge| ! %y ges[R ] charges [R/kVAm|
- High demand season | Low demand season High demand scason Low demand season
Transmission g I San - May I A 38D - M
Voltage [Jun - Aug) i [Sep - May] [Jun - Aug] [Sep - May]
one i
ATl | VAT il VAT inc VaTing) AT i
<3008 <500V 48.98 55.84 32.09 36.58 191.67 218.50 116.22 13249 R8.22 R9.37
<300km
: > 500V & < 224\ 47.44 5408 3111 35.47 186.70 212.84 113.21 12906 R7.55 R 861
> 300km and < E00V 49.42 5634 32.37 3690 193.60 22070 117.40 13384 RB8.24 R939
< 600km 2500V & < 224V 47.91 5462 | 31.38 3577, 188.60 21500 114.34 13035 R7.58 R864
> B00km and < 500V 49.91 56.90 . 32.68 37.26 196.66 22293 118.66 135.16 R 8.32 R9.48
< 800km > 500V & < 224V 48.36 5513 31.69 36.13 190.48 217.15 115.49 131.66 R7.63 R870
000K <500V 50.40 5746 | 3287 37.59 197.54 22520 119.76 136 53 R8.33 R9.50
g 2500V &2  48.82 5565 i 31.97 36.45 192.43 21937 | 116.67 133 00 R7.64 RB71
Environmental levy charge [c/kWh]
Aprto Jun Jul to Mar
2.00 228 | 380 309
Service charge Administration charge
[R/Account/day] [R/IPOD/day)
Monthly utilised capacity VAT inct VAT inc?
<100 kVA R11.14 R1270 R3.17 R361
> 100 kVA & <500 kVA R 38.00 R 4332 R17.61 R2008
>500kVA&<1MVAl R116.88 R 13324 R27.03 R 3081
> 1 MVA| 3
Key customers|
LOCAL AUTHORITY RATES - Nightsave Rural
Active energy charge [c/k\Wh] Energy demand charges [RkVA/m| Netoricacosde
charges [RikVAm|
e High demand season Low demand season High demand season | Low demand season
Transmission p A P r | o 2
Voltage [Jun - Aug] [Sep - May] [Jun - Aug) | [Sep - May]
zone
VAT inc AT inc VAT ind VAT ind VAT in
<300 <500V 51.66 5889 33.86 3860 202.28 23060 122.66 13983 R8.67 R2388
SUUkm
2 500V & < 224V 60.08 5709 32.82 3741 197.06 22464 119.49 136.22 R7.96 R907
> 300km end <500V 6214 5944 3417 38.95 204.33 23294 123.87 141.21 R8.72 R.94
<800km 2 500V & < 224V 50.56 5763 33.16 3780 199.06 22692 120.68 137.58 R7.99 R211
>500km and <500V 62.68 60.06 34.49 30.32 206.39 23528 125.13 14265 R 8.80 R 10.03
< E00km 2500V &<22¢| 51.06 5820 33.44 3812 201.06 22921 121.90 138.97 R 8.05 R918
B0t <500V 63.17 60.61 34.80 3967 208.47 23766 126.40 144.10 R8.83 R 1007
900«
> 500V & < 224\ 51.54 58.76 33.75 38.48 203.08 23151 123.14 140.38 R 8.07 R2.20
Environmental levy charge [c/kWh]
Aprto Jun Jul to Mar
AT incl VAT inz!
2.00 228 3.50 399
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® Eskom .
Eskom Tariffs and Charges 2012/13
] NON-LOCAL AUTHORITY RATES - Ruraflex
Network access
A rge [ckWh
ctive energy charge [ckWh] charges [RKVA]
ait High domand season [Jun - Aug] Low domand soeson [Sep - May|
Transmission
— Voltage Peak Standard Oft Peak Peak Standard Off Peak
A VAT el VAT i VAT i’ VAT e
<300km 327.44 37328 83.89 9563 4411 5029 90.12 102.74 54.58 6222 37.68 R1147 R 1308
<300k
312.30 356.02 80.11 91.33 4216 48.06 86.06 98.10 5215 59.45 36.04 R10.62 R1199
>300km and <5000 329.56 375.69 84.40 96.22 44.37 50.58 90.72 103.42 54.91 6260 | 37193 R1152 R1313
< 800km >600V& 314.36 358.36 8061 91.90 42.41 4835 86.61 9874 5248 5983 | 3627 R1069 R1207
>800km and <500 331.64 37807 8495 96.64 44,66 5091 91.27 10405 6523 6296 | 3816 R1168 R1320
<800km 0VE<220| 316.40 360.70 81.11 9247 4268 4866 87.16 99.35 62.81 60.20 3662 R1063 R1212
— <500 333.76 38048 86.48 9745 | 4492 5121 91.856 10471 66.69 8337 | 3838 R1162 R1325
>500v8<220| 318.44 363.02 81.64 9307 | 4293 4894 87.70 99.98 53.16 6059 | 3670 R1064 R1213
Reactive energy charge [ckvarh] Environmental levy charge [c/kWh]
High season Lowseason Aprto Jun Jul to Mar
VAT Inci VAT ! VAT Il I
544 520 0.00 000 200 228 | 350
Service charge Administration charge
[RiAccount/day] [RPOD/day)
Monthly utilised capacity ] VAT ing!
<100 kVA R1114 R1270 R3147  R361
> 100kVA&<500kvAl R38O0 R4332| R17.61  R2008
>500kvAR<1MVAl R11688 R 13324 R27.03 R30.81
>1Mval R11688 R13324| RS6017 R57.19
Keycustomers| R2,200.72 R261142] R5047  R57.19
LOCAL AUTHORITY RATES - Ruraflex
i Network access
Active energy charge [c/kWh] charges [RKVAIT]
Tranemission High demand season [Jun - Aug| Low demand season [Sep MJ:\
g : Voltage Peak Standard OftPeak Peak Standard Ot Paak
" VATt VAT vt | n
_ <00\ 345.68 393.96 88.55 100.95 46.56 95.13 108.45 57.60 6566 | 3979 R1211  R1381
300m :
25008 <22 329.60 37574 84.54 9538 44.49 90.82 10353 §6.02 6272 | 3805 R1112  R1268
> 300km and 0| 347.79 396.48 88.12 101.60 46.84 53.40 95.76 109.17 57.95 6606 | 40.02 R1216 R 1385
<800km 500vs < 3377 37822 85.06 9697 477 51.04 91.40 104.20 5639 6314 | 3828 R1116  R1272
> 600km and <500\ 350.01 399.01 89.66 10220 47.12 5372 96.34 109.83 5833 6650 | 4027 R1223 R 1394
<500km 2500V 8<220|  333.92 380.67 85.60 97.58 45.06 5 91.92 104.87 55.74 6354 | 3853 R11.22  R1279
=% <500V 36224 401.55 90.20 10283 47.42 54.06 96.94 6866 6687 | 4052 R1227 R1399
>900Kkm |
g 2500V 8<220|  336.10 383.15 86.16 98.22 45.32 51.66 92.57 56.08 6393 | 3875 R11.23  R1280
Reactive energy charge [ckvarh] Environmental levy charge [c/kWh]
High season Low season Aprio Jun Julto Mar
575 656 0.00 0.00 2.00 | 350 399
Service charge Administration charge
[RiAccountday] [RPOD/day]
Wonthly utiisse capachty VAT inc
SR BIIA .R1336]  RIAE ROBE
>100kVAR<500kVAl  R4040 R4571| R1888 R21.18
>500kVARSTMVAl R123.36 R 14063 R28.49
11VA) R 14063 R 62.95
Keycusomes| R2,417.62 R275609| R5295
| rmparcofthe 49M initiative!
www49Millien.coza
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APPENDIX B: USUTU-VAAL PROPOSSED
BASELINE DATA

Appendix table 1. Grootdraai & Tutuka power Appendix table 2: Grootdraai & Tutuka
consumption baseline proposed usage data
Grootdraai & Tutuka Baseline Grootdraai & Tutuka Proposed Baseline
June 2011 - August 2011 Hour Proposed weekday kW Proposed weekend kW

Hour | Weekday avg kW Weekend avg kW 0 4 885 6 124.00
0 5129 5579 1 4849 6 077.00
1 5129 5579 2 4876 6 103.00
2 5156 5579 3 4 867 6 082.00
3 5209 5579 4 4876 5 965.00
4 5209 5579 5 4877 6 003.00
5 5209 5579 6 4918 6 049.00
6 5183 5579 7 4966 6 119.00
7 5183 5579 8 4986 6 082.00
8 5210 5579 9 4928 6 080.00
9 5184 5579 10 4976 6 133.00
10 5264 5452 11 5003 6 082.00
11 5316 5452 12 5077 6117.00
12 5316 5579 13 5079 6 013.00
13 5341 5 446 14 5152 6 084.00
14 5264 5 446 15 5126 6 108.00
15 5290 5 446 16 5173 6 107.00
16 5290 5 446 17 5107 6112.00
20 5262 5 446 21 5104 6 091.00
21 5262 5 446 22 5114 6 196.00
22 5262 5 446 23 5097 6 192.00
23 5273 5446 Total: 110 546 146 068.00

Total: 125 784 132179
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Appendix table 3:

consumption baseline

Grootfontein

power

Appendix table 4:

Grootfontein proposed

8 smo | zem |

Grootfontein Baseline June 2011 - August 2011
Hour | Weekday avg kW Weekend avg kW
0 3559 3673
1 3491 3673
2 3525 3673
3 3508 3508
4 3543 3550
5 3530 3512
6 3525 3512
7 3617 3512
8 3718 3677
9 3743 3508
10 3768 3590
11 3735 3673
12 3662 3673
13 3644 3673
14 3745 3673
15 3795 3673
16 3762 3673
17 3763 3673

Usage
Grootfontein Proposed Baseline
Hour Proposed weekday kW Proposed weekend kW

0 3701 4721.00
1 3751 4 822.00
2 3775 4 849.00
3 3775 4 822.00
4 3788 4 822.00
5 3788 4761.00
6 3825 4761.00
7 3825 4 688.00
8 3 888 4 849.00
9 3900 4 849.00
10 3948 4782.00
11 3936 4782.00
12 3913 4721.00
13 3949 4721.00
14 3975 4 842.00
15 3952 4775.00
16 3963 4775.00
17 3938 4 829.00

20 3679 3673
21 3661 3673
22 3661 3673
23 3650 3673
Total: 87743 87 137

20 3901 4 842.00
21 3853 4 842.00
22 3791 4 842.00
23 3765 4 869.00
Total: 86 367 115 304.00
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Appendix table
consumption profile

5:

Rietfontein  power

Rietfontein Baseline June 2011 - August 2011

Hour | Weekday avg kW Weekend avg kW

0 1299 3519
1 1334 3519
2 1408 3519
3 1477 3519
4 1561 3519
5 1515 3519
6 1430 3578
7 1618 5443
8 3111 7 449
9 3717 7989
10 3817 8 446
11 4303 7918
12 4423 7038
13 4 456 7038
14 4749 6 628
15 5297 5 865
16 5881 5079
17 5268 2393

18 |

4747 1408
21 2559 411
22 2023 0
23 1954 0

Total: 78 298 100615

Appendix table 6: Rietfontein proposed Usage

Rietfontein Proposed Baseline

Hour Proposed weekday kW Proposed weekend kW
0 1299 4282
1 1334 3892
2 1408 3892
3 1477 3892
4 1561 3892
5 1515 3892
6 1430 3951
7 1618 5816
8 3111 7 822
9 3717 8362
10 3817 8819
11 4303 8291
12 4423 7412
13 4 456 7412
14 4749 7 001
15 5297 6239
16 5881 5453
17 5268 2766
20 4747 1781
21 2559 784
22 2023 373
23 1954 373

Total: 68 952 109 961
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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 2303.23
8 2303.23
9 2 303.23
10 2303.23
11 2 303.23
12 2 303.23
13 2 303.23
14 2 149.68
15 1919.35
16 1842.58
17 1765.81

20 460.65
21 153.55
22 153.55
23 0.00
Total: 29634.84

Appendix table 7: Naauwpoort power consumption profile
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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 9987 12771
1 9955 12771
2 10 089 12771
3 10 195 12 606
4 10312 12 648
5 10 254 12 610
6 10 138 12 668
7 10419 14533
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 13758 15747
15 14 382 14 985
16 14 932 14 199
17 14 295 11512
20 13 688 10527
21 11482 95 30
22 10 946 9119
23 10 877 9119

Total: 291 825 319 930
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APPENDIX C: REMS SIMULATION RESULTS

Usutu-Vaal 7 days REMS simulation raw data: Dam level percentages

Weekday
Monday
Monday
Monday
Monday
Monday
Monday
Monday
Monday
Monday
Monday
Monday
Monday
Monday
Monday
Monday
Monday
Monday
Monday
Monday
Monday
Monday
Monday
Monday
Monday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Tuesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday

75.00
75.00
75.00
75.00
75.00
75.01
75.01
75.01
75.01
75.01
75.01
75.01
75.01
75.01
75.02
75.02
75.02
75.02
75.02
75.02
75.03
75.03
75.03
75.03
75.03
75.03
75.03
75.03
75.03
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.01
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.01
75.01
75.01
75.01
75.01
75.01
75.01
75.01
75.01
75.01
75.01
75.02
75.02
75.01
75.01

75.00
74.89
74.77
74.66
74.54
74.43
74.32
74.20
74.09
73.98
73.86
73.75
73.63
73.52
73.41
73.29
73.18
73.07
72.95
72.37
71.80
71.68
71.57
71.46
71.34
71.73
72.12
72.51
72.90
73.29
73.68
73.57
73.46
73.34
73.23
73.11
73.00
72.89
72.77
73.16
73.55
73.94
74.33
73.76
73.18
73.06
72.95
72.84
72.72
72.61
72.50
72.38
72.27
72.15
72.04
72.43
72.82
73.21
73.60
73.99
73.88
73.76
73.65
73.54
73.42
7331
73.19
72.62
72.04
72.43
72.82
73.21

75.00
74.09
73.18
72.27
71.36
70.45
69.54
68.64
67.73
66.82
65.91
65.00
64.09
63.18
62.27
61.36
60.45
59.54
58.63
59.42
60.21
60.39
60.56
60.73
60.90
61.00
61.10
61.19
61.29
61.39
61.49
61.59
61.69
61.79
61.89
61.98
62.08
62.18
62.28
62.38
62.48
62.58
62.68
63.47
64.26
64.35
64.45
64.55
64.65
65.83
67.01
68.19
69.37
70.55
71.72
72.90
74.08
75.26
76.44
77.62
78.80
79.98
81.15
82.33
83.51
84.69
85.87
85.00
84.14
84.24
84.34
84.43

75.00
74.23
73.46
72.69
71.92
71.15
70.38
69.62
68.85
68.08
67.31
66.54
65.77
65.00
64.23
63.46
62.69
61.92
61.15
60.38
59.62
58.85
58.08
58.62
59.15
59.69
60.23
60.77
61.31
61.85
62.38
62.92
63.46
64.00
64.54
65.08
65.85
66.62
67.38
68.15
68.92
69.69
70.46
71.23
72.00
72.77
73.54
74.31
75.08
75.85
75.46
75.08
74.69
74.31
73.92
73.54
73.15
72.77
72.38
72.00
71.62
71.46
71.31
71.15
71.00
70.85
70.69
70.54
70.38
70.23
70.08
69.92

75.00
74.87
74.74
74.61
74.48
74.34
74.21
74.08
73.95
73.82
73.69
73.56
73.43
73.30
73.17
73.03
72.90
72.77
72.64
72.51
72.38
72.25
72.12
71.99
71.85
71.72
71.59
71.46
71.53
71.59
71.66
71.72
71.79
71.85
71.92
71.99
72.05
72.12
7218
72.25
7231
72.38
72.44
72.51
72.58
72.64
72.71
72.77
72.84
72.90
72.97
73.03
73.10
73.17
73.23
73.30
73.36
73.43
73.49
73.56
73.62
73.69
73.75
73.82
73.89
73.95
74.02
74.08
74.15
74.21
74.28
74.34

75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00

75.00
75.08
75.15
75.23
75.30
75.38
75.45
75.53
75.60
75.68
75.75
75.83
75.90
75.98
76.05
75.91
75.77
75.63
75.49
75.56
75.64
75.71
75.79
75.86
75.94
76.01
76.09
76.16
76.24
76.31
76.39
76.46
76.54
76.61
76.69
76.76
76.84
76.91
76.99
77.06
77.14
77.21
77.29
77.36
77.44
77.30
77.37
77.45
77.52
77.38
77.24
77.10
76.96
76.82
76.68
76.54
76.39
76.25
76.11
75.97
75.83
75.69
75.55
75.41
75.26
75.12
74.98
75.06
75.13
74.99
75.07
75.14

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

75.00
74.44
73.87
73.31
72.74
72.18
71.61
71.05
70.48
69.92
69.35
68.79
68.22
67.66
67.09
67.99
68.89
69.79
70.69
70.12
69.56
68.99
68.43
67.86
67.30
66.73
66.17
65.60
65.04
64.47
63.91
63.34
62.78
62.21
61.65
61.08
60.52
59.95
59.39
58.82
58.26
57.69
57.13
56.56
56.00
56.90
56.33
55.77
55.20
56.10
57.00
57.90
58.80
59.70
60.60
61.50
62.40
63.30
64.20
65.10
66.00
66.90
67.80
68.69
69.59
70.49
71.39
70.83
70.26
71.16
70.60
70.03
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Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Thursday
Friday
Friday
Friday
Friday
Friday
Friday
Friday
Friday
Friday
Friday
Friday
Friday
Friday
Friday
Friday
Friday
Friday
Friday
Friday
Friday
Friday
Friday
Friday
Friday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Saturday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday

75.01
75.01
75.01
75.01
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.03
75.03
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.02
75.01
75.01
75.01
75.01
75.01
75.01
75.01
75.01
75.01
75.01
75.01
75.01
75.01
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
74.99
74.99
74.99
74.99
74.99
74.99
74.98
74.98
74.98
74.98
74.98
74.98
74.98

73.60
73.49
73.37
73.26
73.14
73.03
72.92
72.80
72.69
72.58
72.46
72.35
72.23
72.12
72.01
72.40
72.79
73.18
73.57
72.99
72.41
72.30
72.18
72.07
71.96
71.84
71.73
71.62
71.50
71.39
71.27
71.16
71.05
70.93
70.82
70.71
71.10
71.49
71.88
71.76
71.65
71.54
71.42
70.84
70.27
70.15
70.54
70.93
71.32
71.71
72.10
72.49
72.88
73.27
73.66
74.05
73.94
73.83
73.71
73.60
73.49
73.37
73.26
73.14
73.03
72.92
72.80
72.69
72.58
72.46
72.35
72.23
72.12
72.01
71.89
71.78
71.66
71.55
71.44
71.32
7171
72.10
72.49
72.88
73.27
73.66
74.06
74.45
74.84
75.23
75.62
76.01
76.40
76.79
77.18
77.57

84.53
83.62
82.71
81.81
80.90
79.99
79.08
78.17
77.26
76.35
75.44
74.53
73.62
73.72
73.82
73.92
74.02
74.12
74.22
75.01
75.80
75.89
75.99
76.09
76.19
76.29
76.39
76.49
76.59
76.68
76.78
76.88
76.98
77.08
77.18
77.28
77.38
77.47
77.57
77.67
71.77
77.87
77.97
77.10
76.24
76.34
76.43
76.53
76.63
76.73
76.83
76.93
77.03
77.13
77.22
77.32
77.42
77.52
77.62
71.72
77.82
77.92
78.02
78.11
78.21
78.31
78.41
78.51
78.61
78.71
78.81
78.90
79.00
79.10
79.20
78.51
78.61
78.71
78.80
78.90
79.00
78.31
77.62
77.71
77.81
77.91
78.01
77.32
77.42
77.51
77.61
76.92
76.23
75.53
74.84
74.15

69.77
69.62
69.46
69.31
69.15
69.00
68.85
68.69
68.54
68.38
68.23
68.85
69.46
70.08
70.69
71.31
71.92
72.54
73.15
73.77
74.38
75.00
75.62
76.23
76.85
77.46
78.08
78.69
79.31
79.15
79.00
78.85
78.69
78.54
78.38
78.23
78.08
77.92
77.62
77.31
77.00
76.69
76.38
76.08
75.77
75.46
75.15
74.85
74.54
74.23
73.92
73.62
73.54
73.46
73.38
73.31
73.23
73.15
73.08
73.00
72.92
72.85
73.08
73.31
73.54
73.77
74.00
74.23
74.46
74.69
74.92
75.15
74.69
74.23
73.77
73.31
72.85
72.38
71.92
71.46
71.00
70.54
70.08
69.62
69.15
68.69
68.23
67.77
68.46
69.15
69.85
70.54
71.23
71.92
72.62
73.31

74.41
74.48
74.54
74.61
74.67
74.74
74.80
74.87
74.93
75.00
75.07
75.13
75.20
75.26
75.33
75.39
75.46
75.52
75.59
75.66
75.44
75.22
75.00
74.78
74.56
74.34
74.13
73.91
73.69
73.47
73.25
73.03
72.82
72.60
72.71
72.82
72.92
73.03
73.14
73.25
73.36
73.47
73.58
73.69
73.80
73.91
74.02
74.13
74.24
74.34
74.45
74.41
74.37
74.32
74.28
74.24
74.19
74.15
74.10
74.06
74.02
73.97
73.93
73.89
73.84
73.80
73.75
73.71
73.67
73.62
73.58
73.54
73.49
73.45
73.41
73.36
73.49
73.62
73.75
73.89
74.02
74.15
74.28
74.41
74.54
74.67
74.58
74.50
74.41
74.45
74.50
74.54
74.58
74.63
74.67
74.72

75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00

75.22
75.29
75.37
75.44
75.52
75.59
75.67
75.74
75.82
75.89
75.97
76.04
76.12
76.19
76.27
76.34
76.42
76.49
76.57
76.64
76.72
76.58
76.44
76.30
76.15
76.23
76.30
76.38
76.45
76.53
76.60
76.68
76.75
76.61
76.47
76.33
76.19
76.05
75.91
75.77
75.63
75.48
75.34
75.42
75.49
75.57
75.64
75.72
75.79
75.87
75.73
75.59
75.44
75.30
75.16
75.02
74.88
74.74
74.60
74.46
74.31
74.17
74.03
74.11
74.18
74.26
74.33
74.41
74.48
74.56
74.63
74.71
74.78
74.86
74.93
75.01
75.08
75.16
75.23
75.31
75.38
75.24
75.10
74.96
74.82
74.68
74.54
74.40
74.25
74.11
73.97
73.83
73.69
73.76
73.84
73.92

69.47
68.90
68.34
67.77
67.21
66.64
66.08
65.51
64.95
64.38
63.82
63.25
62.69
62.12
61.56
60.99
60.43
59.86
59.30
58.73
58.17
59.07
59.97
60.87
61.77
61.20

60.07
59.51
58.94
58.38
57.81
57.25
58.15
59.05
59.94

61.74
62.64
63.54

65.34
66.24
65.68
65.11
64.55
63.98
63.42
62.85
62.29
63.19
64.08
64.98
65.88
66.78
67.68
68.58
69.48
70.38
71.28
72.18
73.08
73.98
73.41
72.85
72.28
71.72
71.15
70.59
70.02
69.46
68.89
68.33
67.76
67.20
66.63
66.07
65.50
64.94
64.37
63.81
64.71
65.61
66.51
67.41
68.31
69.21
70.11
71.00
71.90
72.80
73.70
74.60
74.04
73.47
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

Usutu-Vaal REMS simulation profile vs baseline

25000

20000

15000 //\
= /
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5000
O T T T T T T T T T T T T T T T T T T T T T T T 1
01 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hour
= Jsutu Vaal Weekday propossed profile = Jsutu Vaal Weekend propossed profile
Usutu Vaal weekday baseline = Jsutu Vaal Weekend baseline
REMS Simulation data Baseline data
Grootdraai Propossed |Grootfontein Propossed| Rietfontein Propossed [Combined Usutu Vaal propossed profile June 2011 - August 2011
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 i 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
19 0 5947.5 860 5375 0 4575 860, 15897.5
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
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APPENDIX D: ACTUAL M&V PUMP STATION KW

Grootdraai & Tutuka results

DATA

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
3,479 5,161 4,319 3,629 3,755 3,572 173 -1,302
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
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® Eskom

Office of the Chief Executive

Contracted the University of Johannesburg to execute this Report

Measurement and Verification

Project Name: DWA Grootdraai & Tutuka PumpingProject

Project Number: 2010181

Report Type: Performance Certificate

Reporting Period: June 2012

Report Issue Date: 23-JUN-12 Report Number: PM/M&V/UJ-18/06/02
Revision Number: UJ PC Report_-_2010181_DWA Grootdraai & Tutuka Pump_vOr0.docx
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DWA GROOTDRAAI & TUTUKA PUMPING PROJECT-PA CERTIFICATE

M&V PERFORMANCE ASSESSMENT CERTIFICATE

[DM PROJECT TITLE DWA Grootdraai & Tutuka Pumping project
[IDM PROJECT NUMBER 2010181

M&VTEAM: University of Johannesburg

DATE OF M&V COMPLETION 18 June 2012

[SHORT DESCRIPTION OF PROJECT Load Shifting out of evening peak

P.A. PERIOD: March 2012-May 2012
REPRESENTATIVE PERFORMANCE OF[3.65 MW shifted from evening peak.
PROJECT

It is hereby certified that the M&V Performance Assessment for the IDM project mentioned above has
been completed and that its official performance for the mentioned period is as given in this
certificate. The issuance of this certificate declares that all related Performance Assessment results
have been issued to and reviewed by the relevant stakeholders.

Compiled by: Date: 23-Jun-12

Pierre van Rhyn M&V Team
members University of
Johannesburg

Authorised by: ) Date: 23-Jun-12

JHC Pretorius Team Leader
University of Johannesburg

Submitted to: The Chief Executive Officer Eskom

<)

APAVERS T
2/4 | sowawesun
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DWA GROOTDRAAI & TUTUKA PUMPING PROJECT-PA CERTIFICATE

Performance of IDM project

IDM PROJECT TITLE

DWA Grootdraai & Tutuka Pumping Project

IDM PROJECT NUMBER

2010181

ESCO OF IDM PROJECT

HVAC International (Pty)Ltd

M&V TEAM

University of Johannesburg

PERFORMANCE ASSESSMENT PERIOD | March 2012 - May 2012

1 MONTHLY ACTUAL VS CONTRACTED DEMAND SHIFT
1.1 MONTH 1: MARCH 2012

Performance assessment reference: UJ M&V PA1 - 2010181 -v0r0

Table 1: Actual weekday impact: 24 March 2012 - 31 March 2012

Weekday (MW)
Moming  Off] Morning Momning Midday Evening Evening Evening Cif-peak
cak Standard Peak Standard Peak Standard

Baseline 620 4630 4640 4730 4720 4700 4620
Actual 060 5.070 4070 5.040 0.780 5110 5.060
Impact 10.440 -0.440 0.570 -0.310 4.540 -0.410 -0.440
Intended 3.800
Impact
Over/ 0.740
Underperfo
rmance

1.2 MONTH 2: APRIL 2012

Performance assessment reference: UJ M&V PA2 - 2010181 - vOr0

Table 2: Actual weekday impact: 1 April 2012 - 30 April 2012

rmance

Weekday (MW)
[Morning Ot Morning Morning Midday Evening Evening Evening Off-peak
cak Standard Peak Standard Peak Standard

Baseline 200 3.200 3210 3.270 3.270 3.250 4620
Actual |.070 4220 2.310 3.120 0.090 3.670 5.060
Impact 0.870 -1.020 0.900 0.150 3.180 -0.420 -0.440
[Tntended 3.800
Impact
Over/ -0.620
Underperfo

<r

-
3/4  Fwemne
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DWA GROOTDRAAI & TUTUKA PUMPING PROJECT-PA CERTIFICATE

1.3 MONTH3: MAY 2012

Performance assessment reference: UJ M&V PA3 - 2010181 - vOr0

Table 3: Actual weekday impact: 1 May 2012 - 31 May 2012

Weekday (MW)

Morning  Off] Morning Morning Midday Evening Evening Evening Off-peak

lpeak Standard Peak Standard Peak Standard
Baseline [3.690 3.700 3.700 3.770 3.770 750 4620
Actual 660 3.650 1.890 3.560 0.000 590 5.060
Tmpact I0.030 0.050 1.870 0.210 3.230 0.760 -0.440
Intended 3.800
Impact
Over/ -0.570
Underperfo
rmance

2 OBSERVATIONS

It is clear that the load shift intervention is operational during the week and that the control system

manages to shift the load to the weekends for normalisation of buffers.

NS

4/4  Feewene
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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

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
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® Eskom

Office of the Chief Executive

Contracted the University of Johannesburg to execute this Report

Measurement and Verification

Project Name: DWA Grootfontein Pumping Project

Project Number: 2010182

Report Type: Performance Certificate

Reporting Period: June 2012

Report Issue Date: 23-JUN-12 Report Number: PM/M&V/UJ-18/06/03
Revision Number: UJ PC Report_-_2010182_DWA Grootfontein Pump_v0r0.docx
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DWA GROOTFONTEIN PUMPING PROJECT-PA CERTIFICATE

M&V PERFORMANCE ASSESSMENT CERTIFICATE

IDM PROJECT TITLE DWA Grootfontein Pumping project

IDM PROJECT NUMBER 2010182

M&VTEAM: University of Johannesburg

DATE OF M&V COMPLETION 18 June 2012

|SHORT DESCRIPTION OF PROJECT Load Shifting out of evening peak

P.A. PERIOD: March 2012-May 2012
REPRESENTATIVE PERFORMANCE OF|3.09 MW shifted out of weekdays evening
PROJECT peak.

It is hereby certified that the M&V Performance Assessment for the IDM project mentioned above has
been completed and that its official performance for the mentioned period is as given in this
certificate. The issuance of this certificate declares that all related Performance Assessment results
have been issued to and reviewed by the relevant stakeholders.

Compiled by: 7 Date: 23-Jun-12

Pierre van Rhyn M&V Team
members University of
Johannesburg

Authorised by: ’ Date: 23-Jun-12

JHC Pretorius Team Leader University of Johannesburg

Submitted to: The Chief Executive Officer
Eskom

N
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DWA GROOTFONTEIN PUMPING PROJECT-PA CERTIFICATE

Performance of IDM project

IDM PROJECT TITLE

DWA Grootfontein Pumping Project

IDM PROJECT NUMBER

2010182

ESCO OF IDM PROJECT

HVAC International (Pty)Ltd

M&V TEAM

University of Johannesburg

PERFORMANCE ASSESSMENT PERIOD | March 2012 - May 2012

1 MONTHLY ACTUAL VS CONTRACTED DEMAND SHIFT
1.1 MONTH 1: MARCH 2012

Performance assessment reference: UJ M&V PA1 - 2010182 -v0r0

Table 1: Actual weekday impact: 24 March 2012 - 31 March 2012

Weekday (MW)
Moming  Off] Morning Momning Midday Evening Evening Evening Cif-peak
cak Standard Peak Standard Peak Standard

Baseline [3.420 3.420 3.580 3.620 3.610 3.560 3.420
Actual 3050 2.870 3.030 3.770 0.250 3.880 4050
Impact 10.630 0.550 0.550 -0.150 3.360 -0.320 -0.630
Intended 3.150
Impact
Over/ 0270
Underperfo
rmance

1.2 MONTH 2: APRIL 2012

Performance assessment reference: UJ M&V PA2 - 2010182 - vOr0

Table 2: Actual weekday impact: 1 April 2012 - 30 April 2012

Weekday (MW)
Morning  Off- Morning Morning Midday Evening Evening Evening Off-peak
cak Standard Peak Standard Peak Standard

Baseline 2930 2.930 3.070 3.100 3.100 3.050 3.420
Actual 2.990 2.750 2.870 3,400 0.070 3.230 4050
[ Tmpact }0.060 0.180 0.200 -0.300 3.030 -0.180 -0.630
Tntended 3.150
Impact
Over/ 0120
Underperfo
rmance

<r

UhaVERSTY
3/4 JHANNERUIG
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1.3 MONTH 3: MAY 2012

Performance assessmentreference: UJ M&V PA3 -2010182 —-vO0r0

DWA GROOTFONTEIN PUMPING PROJECT-PA CERTIFICATE

Table 3: Actual weekday impact | May 2012 -31 May 2012

Weekday (MW)

Morning  Off] Morning Morning Midday Evening Evening Evening Off-peak
lpeak Standard Peak Standard Peak Standard
Baseline [3.130 3.130 3.280 3.320 3.310 3.260 3.420
Actual [3.420 3.080 2.850 3.410 0.000 3.450 4.050
Impact H0.290 0.050 0.430 -0.090 2.880 -0.190 -0.630
Intended 3.150
Impact
Over -0.270
Underperfo
rmance

2 OBSERVATIONS

It is clear that the load shift intervention is operational during the week and that the control system

manages to shiftthe load to the weekends for normalisation of buffers.

<5

URVERSITY

4/4 JHANNERUIG
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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

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
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® Eskom

Office of the Chief Executive

Contracted the University of Johannesburg to execute this Report

Measurement and Verification

Project Name: DWA Rietfontein Pumping Project

Project Number: 2010183

Report Type: Performance Certificate

Reporting Period: June 2012

Report Issue Date: 23-JUN-12 Report Number: PM/M&V/UJ-18/06/01
Revision Number: UJ PC Report_-_2010183_DWA Rietfontein Pump_vO0r0.docx
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DWA RIETFONTEIN PUMPING PROJECT-PA CERTIFICATE

M&V PERFORMANCE ASSESSMENT CERTIFICATE

IDM PROJECT TITLE DWA Rietfontein Pumping project
IDM PROJECT NUMBER 2010183

M&VTEAM: University of Johannesburg

DATE OF M&V COMPLETION 18 June 2012

|[SHORT DESCRIPTION OF PROJECT Load Shifting out of evening peak
P.A. PERIOD: March 2012-May 2012
REPRESENTATIVE PERFORMANCE OF| 5.86 MW shifted from evening peak
PROJECT

It is hereby certified that the M&V Performance Assessment for the IDM project mentioned above has
been completed and that its official performance for the mentioned period is as given in this
certificate. The issuance of this certificate declares that all related Performance Assessment results
have been issued to and reviewed by the relevant stakeholders.

Compiled by: Date: 23-Jun-12

Pierre van Rhyn M&V Team
members University of
Johannesburg

Authorised by: : Date: 23-Jun-12
A

JHC Pretorius Team Leader
University of Johannesburg

Submitted to: The Chief Executive Officer Eskom

S

RSy
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DWA RIETFONTEIN PUMPING PROJECT-PA CERTIFICATE

Performance of IDM project

IDM PROJECT TITLE

DWA Rietfontein Pumping Project

| IDM PROJECT NUMBER

2010183

ESCO OF IDM PROJECT

HVAC International (Pty)Ltd

M&V TEAM

University of Johannesburg

PERFORMANCE ASSESSMENT PERIOD

March 2012 - May 2012

1 MONTHLY ACTUAL VS CONTRACTED DEMAND SHIFT

1.1  MONTH 1: MARCH 2012

Performance assessment reference: UJ M&V PA1 - 2010183 -v0r0

Table 1: Actual weekday impact: 24 March 2012 - 31 March 2012

Weekday (MW)
Morning ~ Off Morning Morning Midday Evening Evening Evening Off-peak
ak Standard Peak Standard Peak Standard
Baseline 1.560 1.560 3.070 5210 5.650 3.990 1.560
Actual 1490 1440 2.800 6.790 0.020 1230 1490
Tmpact 0.070 0.120 0.270 -T580 5.630 2.760 0.070
Tntended 3.200
Impact
Over/ 2430
Underperfo
rmance
1.2 MONTH 2: APRIL 2012
Performance assessment reference: UJ M&V PA2 - 2010183 - vOr0
Table 2: Actual weekday impact: 1 April 2012 - 30 April 2012
Weekday (MW)

Morning  Off] Morning Morning Midday Evening Evening Evening Off-peak

lpeak Standard Peak Standard Peak Standard
Baseline 1620 1620 3180 5.390 5.850 4130 1.560
Actual 4.880 4.880 3.500 2.530 0.020 2.960 1.450
Tmpact -3.260 -3.260 -0.320 2.860 5.830 1.170 0.070
Intended 3.200
Impact
Over/ 2.630
Underperfo
rmance
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1.3 MONTH 3: MAY 2012

Performance assessment reference: UJ M&V PA3 - 2010183 - vOr0

Table 3: Actual weekday impact: 1 May 2012 - 31 May 2012

DWA RIETFONTEIN PUMPING PROJECT-PA CERTIFICATE

Weekday (MW)

Morning  Off Morning Morning Midday Evening Evening Evening Off-peak

Ioeak Standard Peak Standard Peak Standard
[Baseline 2.090 090 4110 6.980 7.560 5.340 1.560
Actual 4860 4950 43830 5.340 0.000 3.950 1490
Impact F2.770 -2.860 -0.720 1.640 6.120 1.390 0.070
Intended 3.200
Impact
Over/ 2.920
Underperfo
rmance

2 OBSERVATIONS

It is clear that the load shift intervention is operational during the week and that the control system

manages to shift the load to the weekends for normalisation of buffers.

The huge over performance for this project can be ascribed to the increased load during the

evaluation period which were all shifted out of the evening peak.
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USUTU-VAAL FINANCIAL RESULTS

Excel calculation 1: Formulas

Appendix

APPENDIX E:
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Summer Tariff

Summer Tariff

Summer Tariff

Weekda)

Saturda

Sunda:

Summer Tariff

©®O~NOUA®WNPRO

Summer Tariff
Weekda)

=(($C10-$D10)*G10)/100

=(($C14-$D14)*G14)/100
=(($C15-$D15)*G15)/100
=(($C16-$D16)*G16)/100
=(($C17-$D17)*G17)/100
=(($C18-$D18)*G18)/100
=(($C19-$D19)*G19)/100
=(($C20-$D20)*G20)/100

$C21-$D21)*G21)/100

($C24-3D24)*G24)/100
$C25-$D25)*G25)/100

=SUM(G34:G57)

Summer Tariff
Saturda

=(($C11-$D11)*H11)/100
=(($C12-$D12)*H12)/100
=(($C13-$D13)*H13)/100
=(($C14-$D14)*H14)/100

$C15-$D15)*H15)/100

(($C22-$D22)*H22)/100
($C23-$D23)*H23)/100

=SUM(H34:H57)

Summer Tariff
Sunda:

=SUM(134:157)

©®~NOUA®WNPR O

L

M

N

Winter Tariff

Winter Tariff

Winter Tariff

Weekda Saturda Sunda:

Winter Tariff

©®~NOUA®WNPR O

Winter Tariff
Weekda:

Winter Tariff
Saturda

Winter Tariff
Sunda:

=(($C10-$D10)*L10)/100

=(($C11-$D11)*M11)/100

=(($C14-$D14)*L14)/100
=(($C15-$D15)*L15)/100
=(($C16-$D16)*L16)/100

=(($C19-$D19)*L19)/100
=(($C20-$D20)*L.20)/100

($C22-$D22)*M22)/100
($C23-$D23)*M23)/100

D25)*L.25)/100

=SUM(L34:L57) =SUM(M34:M57) =SUM(N34:N57)

Monthly Savings

summer
summer
summer
summer
summer

Jan

=22*G58+4*H58
=20*G58+4*H58
=22*G58+5*H58
=18*G58+5*H58
=22*G58+5*H58

winter
winter
winter

Jul
Aug

=21*1.58+5*M58
=22*1.58+4*M58
=22*1.58+5*M58

summer
summer
summer
summer

Sep

=19*G58+6*H58
=23*G58+4*H58
=22*G58+4*H58
=18*G58+6*H58

Annual savings

=SUM(J64:175)
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Excel calculation 2: Grootdraai & Tutuka financial results

Summer Tariff| Summer Tariff| Summer Tariff Winter Tariff |Winter Tariff| Winter Tariff
Scaled
Hour of day| Baseline | Optimised Weekda Saturda! Sunda Weekda Saturda: Sunda’

0 3,536 4,271

1 3,536 4,257

2 3,555 4,277

3 3,591 4,267

4 3,591 4,261

5) 3,591 4,251

6 3,573 4,313

7 3,573 2,327

8 3,592 2,093

9 3,574 3,850

10 3,629 3,974

11 3,665 4,000

12 3,665 4,116

13 3,682 4,099

14 3,629 3,785

15 3,647 3,910

16 3,647 3,880
3,629 3,479
3,647
3,646
3,627

21 3,627 4,447

22 3,627 4,437

23 3,635 4,427

452
Total 86,716 86,716

Summer Tariff Winter Tariff
Summer Tariff | Summer Tariff| Summer Tariff Winter Tariff |Winter Tariff| Winter Tariff

15,775.95

|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]

[ wWinter Tariff [winter Tarifffwinter Tariff]

Winter Tariff

Hour of day | Baseline | Optimised

0 3,052 3,634

1 2,994 3,601

2 3,023 3,567

3 3,009 3,493

4 3,039 3,417

) 3,028 3,197

6 3,023 2,900

7 3,102 2,849

8 3,189 2,891

9 3,210 3,019

10 3,232 3,231

11 3,203 3,319

12 3,141 3,429

13 3,125 3,720

14 3,212 3,797

15 3,255 3,723

16 3,227 3,672

17 3,227 3,318

18 3,198

19 3,199

20 3,155

21 3,140

22 3,140

23 3,130

Total 75,253
Summer Tariff

MW shifted in Morning 248 Summer Tariff| Summer Tariff| Summer Tariff
MW shifted in Evening 3,085

R 1,041.18
R 1,102.99

-R 55.26
-R 201.59

Winter Tariff |Winter Tariff| Winter Tariff

|Month|y 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 Jwinter Tariff{Winter Tariff]

Hour of day | Baseline | Optimised
0 1,476 3,739 0
1 1,515 3,600 1]
2 1,599 3,693 2
3 1,678 3,717 3
4 1,773 3,879 4
) 1,721 3,843 5
6 1,624 3,757 6
7 1,838 3,465 7
8 3,534 3,484 8
9 4,222 4,181 9
10 4,336 4,448
11 4,888 5,039
12 5,024 5,026
13 5,062 4,890
14 5,394 4,939
15 6,017 5,104
16 6,680 5,427
5,984 4,222
Total 88,939 88,939
Summer Tariff Winter Tariff
MW shifted in Morning -512 Summer Tariff | Summer Tariff | Summer Tariff Winter Tariff | Winter Tariff] Winter Tariff
MW shifted in Evening 5,865

-1,125.22

© 00 N O UL WNE O

PRRPRRPEPRERRPREPPEER
© 0N U WNEO

R 1,979.83|
-R 145.44

N
(=]

1,738.50
-220.87|

R 3,819.65 . 19,028.24]

NN
N =

N
W

|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
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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 381: 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 382: 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 482: 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 483: 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 581: Changed “By example, applying the Mega flex ...” to “ For example, applying the Mega flex ...”
Page 1083 Changed ”"An energy service company (ESCo) is a profit-making business, ...” to “An ESCo is a
profit-making business, ...”
Page 1084: “is” changed to “are”
Page 1983: Changed “... year[35].” to “... year [35].”
Page 2081: 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 2882: 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 3083: 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 20HO0 will exist on the pump station.”
Page 3184: 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 4181: added space after full stop “ information [47].The ...” to “information [47]. The ...”

Page 4285: changed “drag-drop” to “drag and drop”

Page 5381: changed “... Chapter Two, ...” to “... Chapter 2, ...”

Page 5783: 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 6581: changed “result or ... periods is the...” to “result to ... periods, is the ...”

Page 6583: added” during the 3 month performance assessment”

Page 6584: Changed “... the financial saving achieved during the performance assessment periods are...”
to “... the financial saving achieved during the 3 month performance assessment periods are...”



