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Fig. 1 Possible electricity use profile for a typical refrigerator
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Fig. 2 Weekdays load profile for dish washing in a typical house
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Fig. 3 Weekdays load profile for heating and ventilation
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Fig. 4 Appliance level load profiles (summer weekdays)
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Fig. 5 Appliance level load profiles (winter weekdays)
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Fig. 6 Responsive and nonresponsive load profiles (summer
weekdays)
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Fig. 7 Responsive and nonresponsive load profiles (winter

weekdays)
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Table 1 ADT value (minute) for the responsive appliances

Appliance ADT Appliance ADT
heating and ventilation 120 dishwasher 300
clothes dryer 40 freezer 25
clothes washer 90 refrigerator 30
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( Gather the required information )
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Select a fault scenario -
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Fig. 8 Flowchart of the algorithm used for network reliability
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Table 2 Service reliability improvements realised by DR:
Contingency 1

Index Base case DR enabled
number of affected load points 25 25
average interruption duration, h 1 1
energy not served, KWh 79955 508.82
damage cost, £ 18 025.63 11 471.27

Table 3 Service reliability improvements realised by DR:
Contingency 2

Index Base case DR enabled
affected load points 25 25
average interruption duration, h 2.68 1
energy not served, kWh 8310.19 1499.30
damage cost, € 163 496.39 33801.33
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Table 4 Service reliability improvements realised by DR:
Contingency 3

Index Base case DR enabled
affected load points 25 25
average interruption duration, h 1.60 1.60
energy not served, KWh 1919.00 13556.52
damage cost, € 39736.03 27 336.51

Table 5 Service reliability improvements realised by DR:
Contingency 4

Index Base case DR enabled
affected load points 19 7
average interruption duration, h 1.16 1
energy not served, kWh 2387.92 221.00
damage cost, £ 43 502.88 5499.09
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Fig. 10 EENS for individual load points

Index Base DR Improvement,
case enabled Yo

SAIFI [int./ 0.147203 0.135517 7.94

sub.-year]

SAIDI [h/sub.-year] 0.2339 0.2082 10.99

EENS, kWh 1342.49 758.92 43.47

EIC, € 28 22417 17 169.92 41.25




Table 7 Information on the invoked DR potentials in the DR
enabled case

EIF, int./sub.-year EID, hfint. EPE, kWh

0.1745 1.79 861.03

Fig. 11 Probability density function of delay time in the operation
of invoked responsive loads
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Table 8 Reliability indices for different active customer
penetration levels

Active customer SAIFI, int/ SAIDI, h/ EENS, EIC, €
penetration level sub.-year sub._-year KWh

0% (base case) 0.147203 0.2339 1342.49 29 224.18
25% 0.141680 0.2237 1169.18 25681.76
B0% 0.138247 0.2173 1019.51 22 610.31
75% 0.136434 0.2124 882.80 19789.87

100% (DR enabled) 0.135517 0.2082 758.92 17 169.88

Table 9 Aspects of DR invocation for different active customer
penetration levels

Active customer EIF, int./ EID, h/ EPE,
penetration level sub.-year int. kWh
0% (base case) 0 0 0

25% 0.1856 1.94 240.78
50% 0.1785 1.92 461.51
75% 0.1761 1.87 668.25
100% (DR enabled) 0.1745 1.79 861.03
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