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Negawatt Strategy Considering User’s Unsatisfaction Under

Uncertainty

ToMosHI OTSUKI+®)

Abstract: Recently, negawatt trade has attracted considerable attention, which is one of the effective so-
lution for solving the demand-supply balance problems. This is the mechanism in which demand players
first bid the amount of reducible electricity (negawatt), and then obtain incentive in the case they can really
reduce the electricity for predefined times. On the other hand, electricity demand is difficult to predict,
due to the fluctuation by meteorological factor or emergent necessity. Thus, to carry out the negawatt plan
for certain, it is necessary to control demand considering demand predictive distribution. In this paper, we
proposed a new method for making negawatt plan efficiently focusing on the difference of start-up time or on
the unsatsfaction level of reserved power under uncertainty based on the stochastic programming, and pro-
posed a formulation based on approximation methods. As a result of the computational evaluation, proposed
method has achieved the solution with lesser cost than other methods.

Keywords: Negawatt, Stochastic Programming, Combinatorial Optimization
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Fig. 1 An example that commitment becomes difficult.
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Fig. 2 A framework of realizing negawatt.
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Fig. 3 A flowchart of making negawatt plan.
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Table 1 An example of resource information.

o0oO0000 oAOD | OoD | oo
00000 (kWh/h) 50 200 | 200
oooo (0) 50 250 | 600
0000 (h) 1 3 10
00000000 (h) 2 24 24
0000000 (KkWh) - 200 | 4800

02 000oooooooooooboooog.

Table 2 An example of a negawatt plan.
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Table 3 Resource information for experiments.

k 1 2 3 4 5 6 7
oo OA | OA | OA | OO | OO | OO0 | OO
Ak 50 | 100 | 150 | 200 | 300 | 400 | 500
CF 60 | 50 | 40 | 600 | 500 | 400 | 100

TR(Dy) | 1 2 3 10 10 10 2

TR(D2) | 1 2 3 4 5 6 2
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M* - 1 - - - - -
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Table 4 Average cost and the number of failures.

ooo 000 Dy 000 Dy
P, 50.0 100.0 50.0 100.0
0000 | 44.8%(4%)  55.6%(3) | 44.2(3%)  42.4%(0%)
00000 | 64.2(17)  106.7(17) | 63.6(17) 106.1(17)
0O00O 1 | 47.2(7) 57.5(4) 44.0%(8)  59.7(6)
0000 2 | 57.3(4%)  67.8(2%) | 54.1(7)  65.6(5)
oooo | 22.0(1) 22.2(0) 22.0(1)  22.2(0)
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