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Prediction of Electrical Load Profile for Use in Simulating the Performance
of Residential Distributed Generation Systems
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ABSTRACT: The electrical load profiles of end-users must be analysed properly to introduce
distributed generation system efficiently. In this study, numerical simulation for predicting a
residential electrical load profile was developed to satisfy categorized electricity consumption range.
We applied bottom~up approach to compose electrical load profile by using data from official reports
and statistics. The electrical load profile produced from the simulation predicted peak times of public
report accurately and agreed well with the standard residential electrical load profile of official

reports within average error of 16.2%.
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Fig. 1 Example of predicting residential
electrical load profile by using
bottom-up approach.



HE FAbddAage] % BAE g dERe 2aad 4% 267

2.1 7t82|7ie MRS =20t

ZHA71719) 2anAdEe] s 7171e] A anA
¥ papawe® BRI, 7] HH L 02 Ao sy
Stk olwh T )7 e AH N5 25 panlt) =
Fig. 29) Fei2 vepd & 9lon, o8 #42 X
s o} v

pupp papp avg f“ app z <2)

—ult— + At

(tapp i ap:mi))

A Ao une 98 AdETE G el A 19 &,
F oA 09 & #ET F, A9 patyE 3
g 7FAT) 719 A AE AT iR E B AW
Y papaeg®] F, AR AE FX AL Atwpdt B
2 '?"] ks tappﬁ'Atapp.f"‘?‘Ei 09l kg 7t} o)y
on-off A& 7F371719] 4Y AHE-34 Napd
252 WATG. 4@NN AEA79) 3
A papars 712 A A2 71217]7]
5, 4347 RHesd god, AF N7 fap
& 25 AT Atap= 01319 Aoz A4
9.

ﬂ[o

mO
rS‘J

- o 1oy ot % o
30 2 oy b

211 g BE M fap

P71 dd iHA AL A s R 7
1719 A7 A4S R w02 0E AEHOE

FAEY AMHER) 9 A14L oleld g4 4
of AR AFAM, o] AT HAbo] 44T

appl appZ Atappﬁ
doE T
s
Q,
t“PP,l tapp,2 tapp,3
ol N Jo
0 4 8 12 16 20 24
t [hour]
Fig. 2 Shape of electrical load profile of an
appliance.
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Fig. 3 Algorithm of predicting operating time
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Fig. 4 Hourly probability on operation of TV
and its partial probability distribution.
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Table 1 List and number of possession of household appliances in compliance with a categorized

electricity-consumption range™

Classification List of household appliances{(number of possession)

Low TV(1), Clothes washer(1), Electric rice—cooker(1), Computer(1), Fridge(1), Electric
(below fan(1), Electric iron(1), Hair dryer(1), Microwave(l), Vacuum cleaner(l), Light

200 kWh) bulb(2), Fluorescent light(5), Other light(1)
Middle TV(1), Clothes washer(1), Electric rice-cooker(1), Computer(1), Fridge(1), Electric
) fan(2), Electric iron(1), Hair dryer(1), Microwave(l), Vacuum cleaner(1), Electric
(200~ . . ;

350 kKWh) mixer{1l), Kim chi fridge(1), Air conditioner(1}, Electric pad(1), Light bulb(3),

Fluorescent light(5), Other light(1)

High TV{(2), Clothes washer(1), Electric rice-cooker(1), Computer(1), Fridge(1), Electric
u & - fan(2}, Electric iron(1), Hair dryer(1), Microwave(l), Vacuum cleaner(1), Electric
350 Ii{p\(;/'h) mixer(1), Kim chi fridge(1), Air conditioner(1), Electric pad(1), Humidifier{1), Desk

lamp(1), Light bulb(3), Fluorescent light(7), Other light(1)

Table 2 Electrical consumption of main house-
hold appliances in compliance with a

categorized electricity -consumption
®)

range
e L. Low Middle High
Classification Wl (W] W1
TV 132 150 165
Clothes 498 511 510
washer
Computer 151 150 157
Fridge 43 51 57
Microwave 1025 1076 1073
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Fig. 6 Typically seasonal residential electrical
load profile of Korea in compliance
with a categorized electricity—
consumption range.
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Table 3 Comparison of relative factors of
electrical load profile of 1,500,000
households predicted by simulation
and statistical data(6>

Time Prediction  Statistics error[%]

0 1279 1151 11.1
1 968 989 21
2 877 876 0.1
3 786 786 0.0
4 698 763 85
5 650 762 14.7
6 639 62 16.2
7 711 845 159
8 1026 986 4.0
9 1106 1022 8.3
10 1062 1016 5.2
11 968 991 2.3
12 960 969 0.9
13 934 968 25
14 906 949 45
15 281 937 6.0
16 879 937 6.2
17 910 964 56
18 930 1047 11.2
19 1179 1177 0.2
20 1404 1252 12.1
21 1417 1298 9.2
22 1422 1309 8.7
23 1407 1259 117
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