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Abstract: In this paper, we compared and analyzed the power load patterns of dormitory buildings and office buildings to use
them as basic data (demand analysis and capacity design) for the design and operation of microgrids for multi-use facilities, and
the following conclusions were got. During the daytime on regular weekdays, the power consumption load pattern of office
buildings was relatively large at 264.0~332.3 kWh, and during the evening hours, the power consumption load pattern of
dormitory buildings was relatively large at 233.0~258.3 kWh. In the case of vacation, during the daytime on weekdays, the
power consumption load pattern of office buildings was relatively large at 279.1~407.4 kWh, and in the evening, the power
consumption load pattern of dormitory buildings was relatively high at 280.1~394.1 kWh. During the daytime on regular
weekends, the power consumption of dormitory-type buildings was relatively high at 133.5~201.6 kWh, and it was found that
the power consumption of dormitory-type buildings appeared relatively high at 187.5~252.1 kWh. During a vacation in the
daytime on weekends, the power consumption of dormitory-type buildings was found to be 186.5 kWh~ and 218.6 kWh. The
increase in power consumption during a vacation (December-February) compared to normal (April-June) was thought to be due
to an increase in electricity demand, and the reason for the higher power consumption in dormitory buildings during the vacation

was due to reduced working hours in office buildings.

Keywords: Load pattern, Demand analysis, Office-type building, Dormitory-type building, AMI (advanced metering infrastructure)

1.ME

A2 Y AgFe ojd F7kekn glon 2
& Yong-Sung Choi; yschoi67@dsu.ac.kr o] &|ChAIZC 1970 ] 5w 2 360k kW, OF 15%4 =
Copyright ©2023 KIEEME. All rights reserved. 7}st9d o i 2000 tofl= A 7F 3009F kW o] A}, oF 6%CH

This is an Open-Access article distributed under the terms of the Creative Commons

Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0) o] =y7}l8o.o o] 1980t E.E 20004 Z=uvt7Ex
which permits unrestricted non-commercial use, distribution, and reproduction in any _] © ]“g = L]-E}q-] Mq— = EH_'_ 1 LN ]- ]
medium, provided the original work is properly cited.



370

u
o

n

%

ol

N el
Xz

o2 f |o

ohrr &
P
B
= g

B oojn

P

ohet o5 ALof AR o]
A2 dAo= A17hE BshaE
t}. 1970, 80¥ o= AA7to|Lt Gl
2 of] v]sto] ¥5=Z0] Z101} 200014 o] 2o =
Abgs] AHA| e AL Qi o] = &A= #at o}
3 pd|3Fo] ILES| Z7tsto] Balrt PR Bat
=obAl 7S UER Y A%, L7 Ao Ay Al
oFstA LrERLEY Qlo T [1-4] &] 2of| = tto] 32 73]
o]85}o] AR S FE = A7} o] Rojx| 1L I} [4].
A 49 2] oy x| Aof 9l RHF A Q1 ofjif & o]
£ Y5l 523 40|t M AL TjE S 0|55t &
Mat= 712 A 20 ]S st siA A ol AFfolc} [5-

OIS S0, st F8 S0l AHEste 71sAtet

&
m
(@]
— 0
i
m
I
Kl

e
-~
iz

T o
gy

NEN

r
rE
ol o

iw
mnqo—qi
mu 0O 2 O 0 O 2

fal

oA EAIS= A AMR mjEl g Asr

- w1

=
a

%
ol
—_

3030 2 o g L&

advanced metering infrastructure (AMI)& ©
AAZte 2 A9 AMEHS 54T 4 AT [8]. AM
8ot Aol AL e AT 54
o] 7|8to = AA|Zto g A

&3l A AHEFE &0

ol
e
(e}
- =

>
I oo
et & 2
2 (0
o mlo
4 fo
i x>
H.I?,E l'|.|9,ll ¥
4 4> |o nlo

.

o o
S

r2
h
2,
O
=,
i
2,
L
ofo
o
>
rok
ok
3
— 38
o

o A =)
i
4>

b P a
i)
ic)
Ir
if
o
ho
I}
o,
Mo
fol
o
2
o]
Ra)
o

ok
fo
P
i)
=
L
]
El
1o
a Oﬁ
> 10
)

N

ol
o
0%
2 un T -
o
S
Rl

© i rlo
~ 1

==

it
=2
X

>
Rl
L,
Rl
il
rie
o
rh
o
ol
o
[‘II‘
>
>
120
fol oo > L ofo oo

2 4
i3
o
ol
o

8 p T
T
o
El
ofd
r\l
un
=

o
|o
i
e i

o £ oo 2 9 o
o

ko kI m
)
¥ mj
RN
‘© L
Lo
=

-0,
U
2o ok

ﬂ.l?,go,lxwﬂl'.l‘
+

P
s =2 fr mo il g
—;‘“ 1o -
X JQ_IL
4 £ d
i) )
) =
fol 19
o o St
4 w1
ol pat
o
2

r
1%
>
fo
2
A
2 ¢
)

e
2}
oy
of
ch

>

Do)

o
sick. 72 20
9lon, o2 7]¥ro R
R R
ofUiet, A 48
2l ofuix] o] 8-

=,
A
tjo
ofm

ol
==
2

m

o%
o
o J

b
1o

o o2
o
ol
ok

)
)
4>
18
o

I
)
>
N

of
ch
>

2 e 4> mo

[m]
g
B

N

ol

o
|o
u

[P
i
l [o]
i)

PN 30 4y 2
on

o fE el Ho Jm o2 @

M ooX r
s
o
o 1S
iu)

4 o -

],

o > M

ol roh

ol [
)
=

>~
2z
P
£
il
17

fijo

X

N
1%
oo ot

LS

o AMIZ 0] -85}

i
o o g
o
i)
ek ko

of Tl
A
o

w4

-

>
N
N
lo
u
20
i
>
2

J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 36, No. 4, pp. 369-375, July 2023: Hwang et al.

9lth. AMIZ 0| 8513 F2} 1§42 &2 FAE2 57

g % 9lon o2 oz M2 ALg WHS BHT &

oIt} o2 Eol, chatiwo] AR A u 7] 4 Abol A WAy s

A2 ALg IS srobstn, @ gAQl oulx] T Yore

SREEREEXET EUEE L b RO E RIE ]
o

.
)
ull

53

%% A =1
FL DAURE(CISY, ARY)2 v, BASYL B
sfRIe AI(S7] F)oh ulgA(ge B2 TRoE
o1% CHAl AZHAIZE, BY, FFY), Y02 T}
BolmE S v, st [12)

2.1

iz
og
0z
2h

AUl 9 A 548 AMIE (F)0AngAre] 2
5 34442, 220/380 V, 5 (2.5) A, 60 Hz, 1.05 #2429
CT (current trasformer)¥ A7]& AtLst3ct CT=
LIGHTSTARAFR] Al &-0]H 1xHE A F+= 400 A, 2AH5 Al
HF+=5A0|1 1.052 A5t

112 4= dHE Hof 42 UEtd Jez 7|59
A=29 A5Hsh= 17,400 Wo 1L 5= 25t= 7,530 W=
A 24,930 We] Hsh7t AR|E o] ot ARRY &9
A58 25,420 Wol il 53 B5h= 19,220 W= KA
44,640 Wo] 2517} | E] o] 9lc}.

AMIo| A =75 o] 54 9 wa] g EMS o &}
X]+= Workstation, PC, ZUE], QAStE 2 A9 oH
LI A OS+= CentOS 6.5 (x window), Java 1.8.0_65
Tomcat 8.0x4, B 2.2]+= 32 GB, 16 GB x30]31 Bi&E A 9]
| A8] 9] A AZAF= Huawei (Model S7706)0|t} [12].

2.2 M¥ wy

A
2
En)

g g e 7lsd A AARY A= T
AMIE 247} AR|51I . 44 49 00A] 00258 6E 21
2 | 0R-RE] o\ 29 28% 24
Al 0027HA] 7|59 =2t ARRE AdEollA 242 AREgh
Fo| g4



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 36, No. 4, pp. 369-375, July 2023: Hwang et al. 371
Table 1. Load conditions according to building types.
Dormitory-type building Office-type building
Load number Load (W) Load number Load (W)
32 W2 150 9,600 103 6,592
20 W/4 30 2,400
Lamp load 36 W/3 136 14,688
EL 20W 270 5,400 207 4,140
Sub-total 17,400 25,420
Power load 7,530 19,220
Total 24,930 44,640
Table 2. Power consumption for dormitory-type building.

Date TOt[ilvljaNer 5 min 10 min 15 min 20 min 25 min 30 min 35 min 40 min 45 min 50 min 55 min 60 min
040400 223 1.848 1.800 1.644 1.668 1.680 1.716 1.812 2.076 2.088 1.980 1.932 2.028
040401 18.7 2.124 1.860 1.740 1.740 1.740 1.716 1.608 1.296 1.284 1.212 1.212 1.164
040402 12.8 1.212 1.176 1.116 1.044 1.044 1.056 1.044 0.996 0.984 1.068 1.068 1.008
040403 7.8 0.744 0.636 0.636 0.672 0.660 0.684 0.624 0.624 0.672 0.624 0.624 0.624
040404 7.5 0.636 0.624 0.660 0.636 0.624 0.636 0.600 0.612 0.612 0.612 0.612 0.624
040405 8.7 0.660 0.648 0.660 0.708 0.780 0.864 0.936 0.876 0.876 0.000 0.864 0.864
040406 9.8 0.960 0.744 0.744 0.732 0.696 0.696 0.732 0.792 0.864 0.876 0.972 0.972
040407 10.7 0.864 0.900 0.816 0.720 0.852 0.900 0.900 0.984 0.888 0.852 1.056 0.984
040408 17.7 1.056 1.308 1.464 1.680 1.524 1.884 1.740 1.464 1.428 1.452 1.344 1.404
040409 14.9 1.356 1.236 1.224 1.368 1.440 1.308 1.332 1.212 1.188 1.296 1.032 0.936
040410 15.0 0.912 1.032 1.128 1.044 0.924 1.140 1.248 1.332 1.404 1.416 1.476 1.908
040411 17.4 1.932 1.776 1.716 1.692 1.824 1.452 1.296 1.488 1.320 1.008 0.936 0.960
040412 10.8 1.008 1.056 1.092 0.000 1.056 1.056 0.960 0.948 0.936 1.008 0.900 0.804
040413 15.0 0.816 0.900 1.140 1.476 1.488 1.548 1.428 1.452 1.284 1.176 1.164 1.080
040414 13.2 1.056 0.996 0.900 0.900 0.924 0.900 0.984 1.476 1.248 1.248 1.296 1.272
040415 11.4 1.176 1.104 0.996 1.116 0.972 0.876 0.828 0.840 0.996 0.864 0.792 0.804
040416 11.7 0.792 0.768 0.780 0.840 0.984 0.996 1.104 1.224 1.200 1.104 0.972 0.960
040417 14.7 0.924 0.888 0.960 1.224 1.380 1.512 0.000 1.560 1.368 1.572 1.704 1.572
040418 17.2 1.728 1.632 1.608 1.500 1.464 1.368 1.356 1.284 1.224 1.320 1.332 1.344
040419 232 1.416 1.512 1.872 1.956 2.076 2.028 1.824 2.040 2.244 2.196 2.088 1.944
040420 25.8 1.896 1.968 1.992 2.064 2.064 1.920 1.920 2.280 2.724 2.376 2316 2.304
040421 293 2.460 2.340 2.364 2.412 2.256 2.268 2.556 2.544 2.436 2.460 2.712 2.484
040422 29.2 2.412 2.412 2.520 2.484 2.640 2.376 2.328 2.268 2.292 2.328 2.556 2.616
040423 34.8 2.652 2.772 2.544 2.556 2.940 3.180 3.288 2.976 2.976 2.916 3.048 2.952

Total 399.6
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Fig. 1. Amount of power consumed on weekdays. (a) Semester and
(b) vacation.
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Fig. 2. Amount of power consumed on weekends. (a) Semester and
(b) vacation.
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Fig. 3. Amount of power consumed on holidays. (a) Semester and
(b) vacation.
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(b) vacation.
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