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ABSTRACT KEYWORD

Purpose: Energy use is expected to increase globally, and the use of renewable energy is growing as a solution.  AAHA0LHZ|
Increased use of renewable energy transforms building users into prosumers, and prosumers can form communities % (:1 ;“;_Iél
to share energy between buildings. In this study, propose methods to utilize the surplus energy generated between 21‘__:7-: Rl 2T
energy generation and energy consumption through renewable energy to promote renewable energy and energy
sharing. Method: For analyzing the effectiveness of utilizing surplus energy, a virtual community was formed and =~ Renewable Energy
charged for electricity using simulation. Based on the analysis results, methods for utilizing surplus energy were ~ Sutplus Energy
proposed through the features of KEPCO's electricity tariff system. The utilization methods include the reverse E:Z:tgr?ci];a]:;i
transmission system that sells surplus energy back to KEPCO, the use of the peak load of surplus energy using the
hourly tariff system, sharing and using surplus energy with apartment buildings, and sharing surplus energy with ACCEPTANCE INFO
buildings with the highest rates. Result: The study compared the rates of each method of utilizing surplus energy to  Received Aug. 8, 2023
the electricity tariff system. The results of the study showed that sharing and using surplus energy in apartment Final revision received Aug. 18, 2023
buildings was the most effective, followed by selling surplus energy back to KEPCO. Accepted Aug. 23, 2023
(© 2023. KIEAE all rights reserved.

1. N2 A A 2R b D ), A Afsle] EASH copd
#3228 o7 Bt b5l BRTHI3). wheby A2

L1 @7e] Wg % 27 2 et ol2) 2B B4 L AR AT A7) ajo} AR
A AT WRAANA 271 A A Agolo], mE pu THE W AR A K gl *“9-3— # Slet14-16). o<k
R EEAE YA BB, 20 A A oA g HEE TBATE Zhang eral 1], 18]of = o7 Aeh EAE
a2 20180l H]3l 2040E7H2] 19%~24% A28t 7.0 2 oA} = 7Nroto] AH|AE 71 ofj v A 4%% 6H Ao 4= v FAzke] o
OI[3], 7] oIEIA ALSE 2040671 o 219 A4 gofep B FACHE ABES WIS GLAD + Uss 20,
(4], A o] 7]29] o] A 9L w2 7] 2= 7 9Jol[5], 3HA 2 7] Neves et al.[19]2 7=l 71%F oW 2] A2 AIQFstaL, ol v =] A%
= 2o gigt slA Aoz A ofui =] <] /\]-_9_0] Z=ury 9T, = 5ol ZEauot £HATE BE FAA ol g5 HAYS ¢ e
7). AV oA A% 7}—63 17 AL e 4 Qe 7t & 19T £ Cintuglu eral R0J9141= A A1E A4,
A S A7) W8], 2wk 10 | Eot EHoh} k7 A o] A} Zz4u7te] A PFS sl U7t R 7o ¥
FEHES S5k o) 2lollE o117 B4 FE (21, 22), vl

o] StejE]of 20194 oﬂL oF 623.2GW7H7] Z7FrlTHo).
A o2 9] Q] o= sl 7]&9] A7 AHgAt= oy Al
oA ogz] AH], i 9 ARE TFESHA o =
(Prosumer) 2 WSIE 1 QItt10-12]. Z24H7 o] A FYE
(Community) & 745t #4E ARYUE WE AFUE oy

22 2= (Micro-grid) £ AH[23-2510] B A7 585

ole. AW AT AL AR TP E 5 AR

o WA e AvlAto] Aol that Ao 2 o) )

Thol Wag ol AUAE BIbH o2 B Pl g @
1=

B>

3
v
B Z ok oo o

i
P

2] A] 228 (Community Energy System)-2 ti|al] o] =] A Ad] 0] & ?‘—_}3 ] H]i]“:} ayAel oﬂ‘:li] TGE sl A= AR of 1] 2] <
A 7|2 s dskay Zad Ak st 11]. AR 9] 2229} o] AAE FRE v A] Aito] B2 ofny, of 2] 4-H| 2} AY4E Afo]of

A S Qo] U A8 B0 2 BEte Ao] Wash), 3
ISSN 2285.965X. cISSN 2285.9695 Hollde 35718 A4 7ot Al=g Fof 35 A== AAA
https://doi.org/10.12813/kicae.2023.23.4.035

(©2023. Korea Institute of Ecological Architecture and Environment all rights reserved. 35


https://crossmark.crossref.org/dialog/?doi=10.12813/kieae.2023.23.4.035&domain=https://kieae.kr/&uri_scheme=http:&cm_version=v1.5

AR oL17) Y 02| B3R 24

A A& =35kl Lo, 1 5= HisiAl = vl
Zgolet. wetA £ Aol A oA A 9 o2
23kE At 712 A= A olU A F shuel e g=
8 ol A& ikt /“‘319‘(*“” *P°l°ﬂ*1 ”‘*ﬂﬁ}i 1‘11 4]

o
>

ol; R

ol oy 2] &g i} i o] whE aakE 24517 flof o
2] A B o] T2 133 [ESVE 20225 54 AES Rdas),
7P ARUES etk i 8L 3E5FE (oI E),

TR AL, B AER Reference A2 A&t 7HALe] 7
FUE Yelle 857t A= ohE 3719 A
Table 1.2} 2t}

g A9 85 A, B, OV 44 355, SR AFRA, 9
FF A|doltt, Building AE 3559 Zﬂ%i, 10
o] glom gIH AL 12815.0 m?olt}, 0] 2] 2] B
Ct Table 1.3+ 2.

A AES A0tk 2419 GER&2 20229 7Y A9
A5E v Aot A 71226)& st AEAE 7]5°§
TH 2499 RS dskth ELF Weather datat= A&A]
9] TMY (Typical Meteorological Year, 2007~2021) datag AH§
SHLTt.

7} 48] A5 PV (Photovoltaic)2 25 TAA EFQI 2] 20.1%
&5 7H A0 & Al o] diid -zl FLsHA AHE-skelTh

o

[¢]

ol

22. A7 87 AA

2B WAt ol ou7] S8 GvHE LR vl 2o}
9ol & ATolAE A7) a3 AAS Beatent A7 e e A7)
o7 Aol e a8 olulstel, A=A Wajeh A7
A Bo) A2 thebd A2 o|ui ) Agee] wet o] I

27 ggo] 7] 2 29) £ Fhotel Qo] oii] B4 w3}
R °W%“ﬂﬂdﬂ4ﬂ% J%EH4ﬂHﬂﬂ%
o ARY

o &4
A & Halgd A g 2A), 68 d =3
4 a3E B4t 59

mmmgmfiﬂ% é(i ) %%°WH1{%ﬂﬁﬂﬁ%

MAHQHB%% gatart,

Bulding o] 481 8ol 83 5 UAE 4890l 37
ol wheh x40 Be Wbt A8 aFow, @4 200
KWh ©912 387, 279} H317H0] A 8L 2702 L% 1 9]
oh A7 8L TEA AT B ER LirolA 9lo] o84 ofuiA)
Aol £ A% © we 4ol 78 4 k. Table 2.5

36 KIEAE Journal, Vol. 23, No. 4, Aug. 2023

Table 1. Building description

Building A B C

Use Residential Office Hospital

Total floor area [m’] 12815.0 4985.3 3791.0
Number of floors 10 3 3
PV pannel area [m?] 500 750 600

Table 2. Residential

service

Demand charge (KRW/household)

Energy charge (KRW/kWh)

1 - 200kWh

730

1 - 200kWh

105.0

201 - 400kWh

1,260

201 - 400kWh

174.0

401kWh -

6,060

401kWh -

242.3

Table 3. Season & time-period classification

Classification

Summer / Spring /

Fall

Winter

off-peak

23:00~09:00

23:00~09:00

mid-peak

09:00~10:00
12:00~13:00
17:00~23:00

09:00~10:00
12:00~13:00
17:00~23:00

on-peak

10:00~12:00
13:00~17:00

10:00~12:00
13:00~17:00
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Table 4. Surplus energy utilization method description

Method Contents

Method 1 Use surplus energy during peak load times
Method 2 Surplus energy sell back to the KEPCO
Method 3 Sharing surplus energy to Residential building
Method 4 Sharing surplus energy to the highest charge building
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Fig. 4. Utilizing surplus energy Method 4
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Table 5. Compare of electricity rate for Method 1 and Method 2
Buidling A Building B Buildnig C
Method | Method | Method | Method | Method | Method
1 2 1 2 1 2
Jan. 19,845 19,482 5,732 5,727 9,746 9,808
Feb. 13,062 | 12,106 4,795 4353 8,142 8,160
Mar. 9,383 8,128 2,983 2,954 7,091 6,938
Apr. 2,381 1,537 3,891 3,505 7,878 7,812
May 2,348 1,549 3,728 3,622 | 12,078 12,076
Jun. 6,796 6,663 4,864 5393 | 21,243 | 21,243
Jul. 9,063 9,054 6,659 6,539 | 24,322 | 24322
Aug. | 11,396 11,385 6,693 6,934 | 26,533 | 26,533
Sept. 6,208 6,013 4,606 3,865 15,522 15,522
Oct. 3,890 2,612 3,653 2,242 9,904 9,835
Nov 7,718 6,933 5,364 5,365 9,670 9,642
Dec 16,698 | 16,292 6,332 5,874 | 10,018 9,950
Total | 108,786 | 101,755 | 59,301 56,373 | 162,147 | 161,839
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Fig. 11. Compare the results of applying Method 3 and Method 4

Table 6. Compare of electricity rate for Method 3 and Method 4

Building A Building B Building C
Method | Method | Method | Method | Method | Method
3 4 3 4 3 4
Jan. 17,104 19,845 6,427 9,955 8,566
Feb. 9,428 13,062 5,328 8,434 6,797
Mar. 4,987 9,383 4,301 7,309 5,377
Apr. 771 2,381 4,526 7,995 5,848
May 370 2,348 4,659 12,091 9,965
Jun. 4,677 6,796 6,628 21,243 19,291
Jul. 7,097 9,063 7,318 24,322 | 23,392
Aug. 10,060 11,396 7,801 26,533 25,677
Sept. 5,008 6,208 5,244 15,522 14,801
Oct. 1,491 3,890 4,523 9,964 8,255
Nov. 5,620 7,718 5,968 9,722 8,381
Dec. 15,196 16,698 6,766 10,123 9,334
Total | 81,810 | 108,786 69,490 163,214 | 145,685
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