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Load Price Hour Load Price
Hour (MW) ($/MWh) (MW) ($/MWh)

1 1700 18 13 2600 42
2 1600 18 14 2550 42
3 1700 18 15 2600 38
4 1700 18 16 2620 38
5 1750 18 17 2550 42
6 1820 18 18 2500 28
7 2000 24 19 2450 28
8 2400 24 20 2450 28
9 2550 42 21 2550 38
10 2600 38 22 2450 30
11 2650 43 23 2200 24
12 2600 42 24 1850 18
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Hour Load Price Hour Load Price
(MW) ($/MWh) (MW) ($/MWh)

1 1700 5 13 2600 60
2 1600 0 14 2550 62
3 1700 8 15 2600 62
4 1700 8 16 2620 62
5 1750 10 17 2550 60
6 1820 30 18 2500 62
7 2000 50 19 2450 60
8 2400 60 20 2450 60
9 2550 60 21 2550 60
10 2600 38 22 2450 60
11 2650 43 23 2200 40
12 2600 42 24 1850 9
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Capacity Market Programs

Elsevier, Applied Energy 87, pp 243-250, 2010
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Incentive value

Penalty value

Scenario No. (RIKWHh) (R/KWh) Price elasticity
1 0 0 As Table 2
2 150 0 As Table 2
3 75 75 As Table 2
4 50 100 As Table 2
5 25 50 As Table 2
6 150 150 As Table 2
7 100 150 As Table 2
8 100 150 As Y value of Table 2
9 200 300 As % value of Table 2
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No SeEris Customer Bill DR Incentive Per;:;ty Supplier Revenue [ Customer Benefit
(Million $R) (Million R) (Million %) (Million $R) (Million $R)

1 | Initial load (base) 150 R/kWh 103700 0 0 103700 0

2 |Incentive 150 & penalty 0 S/kWh 102600 1738 0 100862 2838

3 |Incentive 75 & penalty 75 R/kWh 102600 869 579 102310 1390

4 | Incentive 50 & penalty 100 R/kWh 102600 579 772 102793 907

S |Incentive 25 & penalty 50 :/kWh 103000 145 676 103531 169
Incentive 150 & penalty 150

6 |y 101500 3476 0 98024 5676

7 | e 100 & penalty 150 101800 1931 0 99869 3831
Incentive 100 & penalty 150 R/kWh E=1/2

8 value of Table 2 102800 966 1448 103282 418

g | .neentive 200 & penaliy SOSAIREELZ | 101900 3862 0 98038 5662
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peak to valley

% Peak Peak Reduction [energy consumption Energy Load factor distance
% (MW) (%) (MWh) reduction(%) (%) MW)
1 34058 0 691273 0 84.6 10951
2 32015 6 683987 1 89 8742
3 32015 6 683987 1 89 8742
4 32015 6 683987 1 89 8742
5 33036 3 687628 0.5 86.7 9846
6 31813 6.6 676698 0.2 88.6 8373
7 31713 6.9 679125 1.8 89.2 8329
8 32355 5 685199 0.9 88.2 9109
9 31713 6.9 679125 1.8 89.2 8329
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MODELING AND PRIORITIZING DEMAND RESPONSE PROGRAMS
IN POWER MARKETS

Elsevier, EPSR
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Peak Flat Valley

Peak -0.1 0.016 0.012
Flat 0.016 -0.1 0.01
Valley 0.012 0.01 -0.1
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S 3 Incentive Penalty
o e Pro Electricity Price Value Value
Q < grams . .
3 = (R/kKWh) (in peak) (in peak)
O 2 (R/KWh) (RIKWh)
0 0 Initial load 160 0 0
1 TOU 40, 160, 400 at Valley, off Peak and Peak Periods respectively 0 0
2 CPP 800 at 20, 21, 22 o’clock 0 0
1 3 RTP 40,40,40,40,20,20,20,20,160,160,160,160,200,200,20_0,200,160, 0 0
160,160,500,500,500,160,160 at 1 to 24 respectively
4 TOU+CPP 40, 160, 400 at Valley, off Peak, Peak Periods and 800 at 20,21,22 o’clock 0 0
5 DLC 160 200 0
5 6 EDRP 160 400 0
7 CAP 160 100 50
8 I/C 160 200 100
9 TOU+DLC 40, 160, 400 at Valley, off Peak and Peak Periods respectively 100 0
3 10 | TOU+EDRP 40, 160, 400 at Valley, off Peak and Peak Periods respectively 200 0
11 | TOU+CAP 40, 160, 400 at Valley, off Peak and Peak Periods respectively 100 50
12 | TOU+I/C 40, 160, 400 at Valley, off Peak and Peak Periods respectively 200 100
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E S Customer Bill | DR Incentive DR Supplier Custom_er
> = Programs - - Penalty Revenue Benefit
O (Million $R) (Million $R) - - .
= (Million R) (Million R) (Million R)
0 Initial load (base) 110604 0 0 110604 0
1 TOU 126275 0 0 126275 -15671
2 CPP 167504 0 0 167504 -56900
3 RTP 120119 0 0 120119 -9515
4 DLC 109146 2897 0 106250 4354
5 EDRP 107689 11587 0 96101 14503
6 CAP 109511 1086 423 108846 1757
7 I/C 108417 4345 0 103830 6773
8 TOU+CPP 163412 0 0 163412 -52808
9 TOU+DLC 123699 2601 0 121098 -10494
10 TOU+EDRP 121124 6651 0 114472 -3869
11 TOU+CAP 122411 2964 0 118931 -8327
12 TOU+I/C 118548 8100 0 108329 2275




2 Pask Peak Peak Energy Energy Energy Load Peak to

£ - (MW) Reduction | Reduction | Consumption | Reduction | Reduction | Factor valley

2 (MW) (%) (MWh) (MWh) (%) (%) (MW)
0 34058 0 0 691273 0 0 84.5 10951
1 31476 2582 7.6 689238 2035 0.3 91.2 6733
2 32484 1574 4.6 690448 825 0.1 88.6 8933
3 31529 2529 1.4 690562 711 0.1 91.3 7400
4 31589 2469 7.2 682165 9108 1.3 90.0 8274
3) 31963 2095 6.2 673054 18219 2.6 87.7 8440
6 32142 1916 5.6 684441 6832 1 88.7 8879
7 31776 2282 6.7 677609 13664 2 88.9 8357
8 31542 2516 7.4 695691 -4418 -0.6 92.0 6515
9 31663 2395 7.0 684684 6589 1 90.1 6816
10 31851 2207 6.5 680129 11144 1.6 89.0 7033
11 31757 2301 6.8 682403 8870 1.3 89.5 6858
12 32038 2020 5.9 675571 15702 2.3 87.9 8344
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AN
(72] g
g = N Customer Bill DR_In_centive enalty s:\?g:heg C;z;%r;}fr
S < (Million %) (M'”W (Million ) | (Million®) | (Million %)
0 Initial load (base)\, \ 110604 0 0 110604 0
1 TOU N\ 126275 0 0 126275 -15671
2 CPP N\ | 167504 0 0 167504 -56900
3 RTP N\ 120119 0 0 120119 -9515
4 DLC \ 109146 2897 0 106250 4354
5 EDRP \ 107689 11587 0 96101 14503
6 CAP 109511 1086 423 108846 1757
7 1/C 108417 4345 0 103830 6773
8 | TOU+CPP 163412 0 0 163412 -52808
9 | TOU+DLC 123699 2601 0 121098 -10494
10 | TOU+EDRP 121124 6651 0 114472 -3869
11 | TOU+CAP 122411 2964 0 118931 -8327
12 | TOU+l/IC 118548 8100 0 108329 2275




Peak Peak. Energy Consumption Energ_y ad Factor Peak to

# Progra (MW) Reduction (MWh) Reduction %) valley
(%) %) (MW)

0 | mitial load 34058 0 691273 0 N 845 10951
1 TOU 31476 7.6 689238 0.3 91.2 6733
2 |CPP 32484 4.6 690448 0.1 88.6 8933
3 |RTP 31529 7.4 690562 0.1 91.3 7400
4 |DLC 31589 1.2 682165 1.3 90.0 8274
5 | EDRP 31963 6.2 673054 2.6 87.7 8440
6 |CAP 32142 5.6 684441 1 88.7 8879
7 |ucC 31776 6.7 677609 2 88.9 8357
8 [ TOu+CPP 31542 1.4 695691 -0.6 92.0 6515
9 | TOU+DLC 31663 7.0 684684 1 90.1 6816
10 | TOU+EDRP 31851 6.5 680129 1.6 89.0 7033
11 | TOU+CAP 31757 6.8 682403 1.3 89.5 6858
12 | TOU+I/C 32038 5.9 675571 2.3 87.9 8344




S 25 paowad (g ylo

Programs Criteria Redpjstl;on Coriﬁ?rr%t/ion Load(; actor Ii(/a:III(e? C_ll{ztt(;:ng(r);
Ne. Alternatives (MW) (MWh) (%) (MW) (Rials)
1 TOU 2582 689238 91.2 6733 126275
2 CPP 1574 690448 88.6 8933 167504
3 RTP 2529 690562 91.3 7400 120119
4 DLC 2469 682165 90.0 8274 106250
5 EDRP 2095 673054 87.7 8440 96101.4
6 CAP 1916 684441 88.7 8879 108847
7 I/C 2282 677609 88.9 8357 104072
8 TOU+CPP 2516 695691 92.0 6515 163412
9 TOU+DLC 2395 684684 90.1 6816 121098
10 TOU+EDRP 2207 680129 89.0 7033 114473
11 TOU+CAP 2301 682403 89.5 6858 119448
12 TOU+I/C 2020 675571 87.9 8344 110448
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Criteria S c —
ea nergy ustomer’s
Parameters Reduction Consumption foad Fageyy | Peak to Valley Total Cost
E 0.995518 0.998915 0.998889 0.99639 0.994312
d 0.004482 0.001085 0.001111 0.00361 0.005688
Weight 0.280 0.067 0.069 0.225 0.356
0.4 Customer
Cost
0.35 Peak
0.3 Reduction Peakto
0.25 \.I"allpv.?;
0.2
0.15 Energy Load
0.1 consumpsion faif@r
0.05
: H B
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ST Peak Reduction Energy_ Load Factor Peak to Valley SUEDmE S
Consumption Total Cost
ISO point of view
P 0.1 0.3 0.2 0.1
Improved Weights
0.04 0.11 0.23 0.18
0.5 Pealk
Reduction
0.4
0.3 Peak to
valley Customer
cost
0.2
Load factor
0.1 Energv.
Consumption
0 |
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Criteria ) 3
Peak Reduction Energy_ Load Factor Peak to Valley SIBOETE
Consumption Total Cost
Utility point of view
0.1 0.1 0.2 0.1 0.5
Improved Weights 0.112 0.027 0.056 0.091 0.714
1
CPP+TOU
Ultility | . 4
point of view CPP
S 0.3 /\
0.2 S
0.1 -

8 2 1 9 3 11 10 12 (5] 4 7 5

Prog ram No.
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Criteria Peak Energy Customer’s
Reduction Consumption HOR G PRI VAN S Total Cost
ISO point of view
0.1 0.2 0.1 0.1 0.5
TpIeVEe b 0.112 0.054 0.028 0.092 0.713

EDRP

Customer

6 12 10
Program No.

Point of view
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ISO Utility Customer Weights
ISO 1 4 2 57
Utility 25 1 5 14
Customer 5 2 1 .29
0.8 Regulator TOU
Point of view

EDRP

CPP+
TOU

4 3 1 9 7 11 10 5 8 12 6 2

Program No.
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Power modeling
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Exponential Modeling
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