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Abstract
This paper presents mathematical models that help estimate the impact from wide-spread use

of heat pumps with thermal storage systems on electricity system peaks in autility area. First,

we develop a model that estimates the electricity demand for air conditioning in the commercial
sector. The model is based on data analysis that foretells the electricity required for air condi-
tioning per floor space. The amount required is inversely proportional to the size of the com-
mercial building. Secondly, we estimate the demand reduction possible through thermal stora-
ge in the building. The electricity demand model and the reduction estimate together show that
a utility company could have cut down on its system peak by approximately 1GW if it had
strongly promoted thermal storage systems in the commercial sector over the past 7 years.
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8 C C 90/8 C 90/8 C 90/8
9 C C 88/8, 88/12C C C 88/4-89/3 C C 88/8, 88/12 C C 88/8, 89/1 I [ 88/6-89/3
10 C C 86/8,87/2 C C C  89/4-90/3 C C 86/8,87/2
11 C C C 90/8 ¢ C C 90/8
12 C C C  89/4-90/3 C C C 87/8, 88/2 C C C 87/8, 88/2
13 C [ C  89/4-90/3 C 87/8, 88/2 C 87/8, 88/2 C 87/4-88/3
14 C C 90/8.90/1 1 [ [ 89/4-90/3 C 90/8, 90/1 C C C 90/8, 90/1 [ I I 9
15 "1 C 85/8,86/2 C C C 89/4-90/3 C I I 85/8, 86/2 c 1 I 85/10-86/9
16 c C C 8 C C C 89/8, 89/1
17 C C C 87/8, 88/2 1 [ [ 87/6-88/2
18 [ C C 88/3-89/2 [ C C 88/7, 8 C C C 88/8, 89/1 cC C C &8
19 [ C 87/9,88/2 C C C 87/4-83/3 C C C 87/9, 88/2
20 C C 89/5,78 C [ C 90/491/3 C C C 89/7, 90/1 C  89/4-90/3
21 C C C 8889 C 88/8, 89/1 C C C 88/8, 89/1 I I [ 88/7-89/3
22 C C C 81/12-88/11 I I I 87/12, 88/81 I I 8188
23 C C 90/8 C C C 89/12:90/3 C 90/8 I 90/8 I 9%
24 I C I 89/2,89/7 C C C 89/1-89/12 C C 89/2
25 C C 89/6,89 C C C 8990 C C 89/8, 11 I I 89/8
26 C C C 87/4-88/3 [ C 86/12, 87/81 I 86-87
27
28 [ C C 89/4-90/3
29 C C C 89/4-90/3 C 90/1, 8 I 9
C—Complete data Note)  *) Elecircity consumption for heat pumps and thermal storage devices.
I—incomplete data (Total : Total electricity usage including lights, computers, etc.)
Black means so data. #%) Themal energy required for heatig & cooling.

(Total : Total energy required. -
Th-Ld : Thermal energy load which is satisfied by thermal storage devices.
Th-St : Thermal energy storage which is chaged by heat pumps.)
#kx) The customer of No. 15 introdeced their storage devices in July, 1988. Thus the data includs sno inpacts of storage devides.
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