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HHXIZMSAT @ M20 3 K25

I. A £

o= ARU9 2t YRS sl AbelE AERr] B g
(lockdown) S A| 25}, ol 15} ARIZHE Ak, 2ol B4 2 o]5 Ak, Aeize
5, u|e 52¢] 5 AyEAl o) 187} o) Zol ek EA(2020)0] w2l m=LH oo
2 s ool M anle] Arfat 729k s Aol )
22227} sl el delsn 9 Hen st o
ol 22 BBt Ao ety
SRUH97} 2] WA Aol ]3] gl dfat Al 27]37E ghksiA) of
SojAlch L2HO Bk 27]9] QoA 7t=te] 4
SH=A), HEALTE o9 ghgela glizxlo] et W] 2 o]y
Bahmanyar et al.(2020)+= & 6711=2] &4} 7175t A An] L2 u}el of H3lo]
&l ZAFSF AL, Elavarasan et al.(2020)= Q1%=9] Ea| 2|7} A& A|AHof u]z]
A&k} 7 o2& S AL st AEY 29 kS A|A|E19It) Narajewski and
Ziel(2020)2 high dimensional regression ©]-83}0] G-H719] B4 222 2
Z2H] ZEulo| ;LRHI) ERYSE AL H T, Abu—Rayash and Dincer(2020)-2
FRU9E vl= 2Bk @ 5221 20201 49 A] Baluelo] QAT & o] w3
A7V ol HErslr} o] 2o A Al A 7] }HEP W51 9-2-2 gl th Eryilmaz
et al.(2020)2 1]570] A} ¥ 2 (stay-at-home) ] -8 A]of] g1z Hhlafe] )
P Alste] A Apol= QAN FFA 2z AU A Eu|So] SolRt
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HHXIZMSAT @ M20 3 K25

o ol t-5-317] 91t AlAE AlgstaLA) gk

ol& fI3f oM AIZHE = an] glo[E & o]-8-510f 2020 2 4m) s of 1
SRS AR AT Eok oA = LSTM 7|4 o]-8-5to] 292 QIgk 4xH) 3]
glo] Weprt gle -2 A an|E FAskaL o] & UA| g An| o} vl 24
APRIE AR 7| 2 QIR F7EA] A an] WekE EA ek gltt R BHIAf 2o W
sfef e 4| xpoof| theh HAIE 3T VAR IV A= 24 A te] Al

APES eI

I. 2020\ dHAm]e] A3}

B

1 4zt A

- 1

ulo] wst

F2UH9 0] & He 4u] WSS BAely] 918120179 19 122 20204
129 312074%)2] M A a0l A Al alis A7 STk a4 S e 2] S

H
ARESHATR). <3 1>of = A= Agan|go] tigt $AA 7 F2l=o] e o

| din] 7P W2 S 7188, o] WA qJuAE 4
factor) = 2020 2 Z 0 & 7FAsFATE 3EA|YE 202013 AJ7FG 4]
2 9.67GW= A thH] 5.17% S7FstaL, Zohaxn] Hei(4de] 10%) 9] Hat
7HE-20191A 3.03A] 7kl A 3.88A17F 0.2 Hof gttt £3), At &F 7HAFA|

1L A A= 20174 o2l 7P W2 A1 S 7158k

3) A AolA A ga AKb ST Ao B o4 BN 913 Ae sl A 25
o He7e)h SAT BAT S d £4E mekele v, g o] A4 Agels &
THE ejogolL Jetol Ul 4] U A2, BTM(Behind the Meter) 4:H]ake Z3514) 17] uf
o] A1) dm]o} 2ol 7} 9Jk.
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T2LHOL} St= MEHAH| HE}

(E 1) 2017-2020 FAAH| SHIZF

2017 2018 2019 2020
Z28)(TWh) sum(L) 51544 | 53196 | 52525 | 511.63
) HEHGW) max(L) 80.55 86.28 85.40 84.72
A EBHGW) min(L) 37.00 38.17 38.48 36.51

HEF8(%) mean(L)/max(L) | 73.05 70.38 70.22 68.75

Z|t) 4B 2|24 7Kh)  |mean(dt 90-100%)|  4.43 471 3.03 3.88
A 3] ZPHGW) max(rrjrr>0) 9.04 9.88 9.19 9.67
min(rt]rr<0) -5.75 -5.77 -6.00 -5.60

919 3pof| A HoJF=2020d A an] M3t T 4H] et s ST
ofu, o= T} K9] AEo] 20209 B F M-S M2 st gk
2020 7| A FoH Agk 9 2= W)= A gl 22 7
HAIRE Z FHS} Q1 7R 0] WA TR 2.88% F7FSFAITHS).
A7 = £ To & QIFHHA
o TS Tl EhH, 2020 o= o abe g A an] 7t
of|u]-£9) 5of -3 P52 AR

[(Z8 11:2018-2020 YU HH]hS Blugith. 8 U A an]wof o]
7} Q7] whiofl, 2018-2019'd & 9520201 of Hra=0] 2439k 2020 5 X

Au]EFe 20194 Y tu] 7.15% 74510, 0] 6 Qo= -2.43% 7L -7.16%,
8 -0.61%2 FAZo|| 2 Wslr} Lepytc) 5Y A
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4) AebdAo AdTiu] 14.65% 7HA819 a1, YRS 9.92%2 7181t EEo| A] 7] A 5
ot Aeh A YA H S AR FAlekgl

5) Folut B2 HAFNUA R FA 0|1l CO, WiETFS Fole o Aol AL 1+

3E 27] w2l ol v A 8 Alg- flal fa4S 2= HIAAY olu A o] =Rt

olof ghtt. UrbA o7 7k B3} WA o] o4 422.9] Wgolul Aol v A] Mg WAy Al 2

g2 A5k o] AL
6) 20204 SYol= A BF HHFHF ollulgo] 548%F 7| B4, dulgo] 0% €3l
g 3 WA THARIAIE, 2020.6.2.).
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HHXIZMSAT @ M20 3 K25
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Sh % Aelaulo] Ao Al o3| 204] AP LhepL, Zlo] v Azko] &

= EEES
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2016-2019'd thH] 2po|7F 852 HYIrk. nietehen| A ATl = 28 al
glsto] 529 AelE S48z 7NE o=, v|olE o] Hata Fate] p, X J uf,
Z3t g7t B0 HatolA "ol AglE D= (y—u)’E_l(y—u)i A efgtct.
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of el n] RS SLbo] O AT AL ojulatek. oliz oA A A7t
7 ol vl 24 4170 A2 on] SRS SfLE] .02 FAT A Fol 7} ek A7k
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o2 Al2fet A AJ7ehel 4 20201 7k 2 den]
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7t o] A2 2] shelo] o] Az 2 2ol 7} ¢)9) 0;3._05491@. obA] @133t e} 2

| AL B ee] o) SO 2 QY Al Ro|A = 10-164]2-204] A5

]

13) 4021 A B ALan] ofu] A7kg Helaw Aean HES 2155} 519
ok B 2o Ak 5E o] §ate] Falg, A9, AN WE AY 1
ofet ohalehenl s A2l S 28 A3 2020 BE S 5 7|gkolA] 24417F Anlsfe
o] Wisat Zlo= Lhepe.

14) Ffelo] EFEW F7 Aelan] et eheb 2 FR o] EFH ik A2lstar.
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HHX|ENAT @ X203 M2=

o] 4 7)=19] o] So| Yol A} Ykel Az 4 9lck,

(H 2) FEHE T=AH| OFatcH|A 742

2016 2017 2018 2019 2020

0:00-1:00 6.23 6.60 8.67 6.38 12.10
1:00-2:00 5.70 6.05 9.48 6.66 11.02
2:00-3:00 5.53 6.48 8.41 7.41 9.63
3:00-4:00 5.56 6.71 8.64 6.93 9.20
4:00-5:00 5.36 6.73 8.85 6.91 9.04
5:00-6:00 5.26 6.43 9.27 6.90 8.52
6:00-7:00 5.59 5.86 10.04 6.42 7.85
7:00-8:00 6.19 5.58 10.13 6.05 7.60
8:00-9:00 7.04 591 8.72 6.25 8.80
9:00-10:00 7.10 5.66 8.67 6.49 11.38
10:00-11:00 7.40 4.52 9.65 6.41 11.18
11:00-12:00 6.42 4.7 9.68 7.13 15.35
12:00-13:00 5.23 5.07 9.71 7.87 15.13
13:00-14:00 5.43 5.44 9.01 7.98 12.89
14:00-15:00 5.73 5.63 8.64 7.85 11.28
15:00-16:00 5.85 6.01 8.25 7.72 9.95
16:00-17:00 5.98 6.04 8.16 7.65 9.01
17:00-18:00 5.86 6.12 8.48 7.39 8.98
18:00-19:00 7.08 5.67 8.11 7.03 9.07
19:00-20:00 6.96 6.61 7.24 7.04 14.09
20:00-21:00 6.02 7.08 8.01 6.72 11.94
21:00-22:00 5.59 6.88 8.55 6.82 10.54
22:00-23:00 5.67 6.52 8.93 6.74 11.06
23:00-24:00 6.08 6.24 8.94 6.63 12.20

kg A 48] AE(0-24) S Al2lat A Az o)A 20201 2] gk
A7 A 2 AT et A u| A0S Eaels vk 27 A 4] Tgo] 2
2UH99| Bhik} b S ARG oF 4 QIehs). Feea) Qluke-e Ao u
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15) 2hd8 9 drkg A an]of dieh npadeien| A 7 2] 4 2= F-5ol HHS A

Al = flsh %’:W AZE A an] W) FHof| ARSE A A A o)A AleE
T SRS FRH S 5 Al De o8k

HH(2013)2 ©7] ¥ Tﬁ diEdiE A A 71 AEAEE 7

Ak A 7ol = AeB g, oA, AAE 24 Tl AL dEAl

(e}
= 9 A(fuzzy) 0| &, AE7} A 2H, Q1-FA1 7 W (artificial neural network) 5¢] Slch.
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HHXIZMSAT @ M20 3 K25

(long-term dependence)2 2F W 3}R| Zol= &A1 7} Qlth o]of thgt /Ao =2
A7) 7191 A1 AW (Long-Short Term Memory, LSTM)©] A|9F= 1t Hochreiter
and Schmidhuber, 1997). LSTM A1 41 18- o] 20| A8} & o] thy] Ags=a
o} Zofl 25| 28|31 91}, Wang et al.(2020):& 771442 71 o1 %] swlo] o
S ASES FIA717] $18 LSTMS 7[Hke = oF =& A4S Al Qtskelal,
AR7] 91(2019)= 45 LSTM 20| A2 &3S FgAIth= A= Al
Alﬂoﬂt} o] 2loll& BV 3414:] 8 2/chst (o134 91,2020, 3447] B
del40 o378 2], 2017), A4 34 1 Blo]e] (]t 2),2016), BF
212 Tejeh i) Heea (e 2], 2016) 5 T FA | LSTM 4170]
o9 uan et al.(2020) 2 Al 4n] T HASS gleizko 2 Wm A4
& B9 e el 2o} AR Helan|o) Aol 2 R L190] Yake e
SREH®). ofo]l Zetatol B Qo Al el 7]uke] LSTMS o]-g3ko] 20204
e o] 88 ANSI A Bk

LSTM2 H|122] Alo] Abefj(cell-state) S =Usto] Al7HA AALTAE AL
Q18 Alo| E(input gate), =2 #|o|E(output gate), W2+ Alo| E(forget gate)E T
o1 A BRI MG 7187] 24 BALE A AR 0 Ao B wwa]
2 525 R oS AolsL, 2 Aol et Ll YlEYaR 5L Yu el
= AlofRtt}. ®2t Alo]| Ex= o] Al A E A star A 2o ARE AAfof 4542
2 FAI5hE A2 gtk LSTMO| Al A= vh&3) o] Urekd 4= Sltk

)
L'-'.

fof
O

i
=
pacs
7:1

ol

l‘U

112

ol

i, =o(WX,+ Uh,_,+b,)
C,=tanh (W, X, + U.h, ,+b,)
fi=o(WX,+ U, +b,)

18) Ruan et al.(2020)- 20187} 2020 2] tjo]E] & 85%= 5ol E, 15% S A=t o]E
B2 AMESte] 800709] HE F QAP7F 2R A9 25% WS AE GAE HALE 1Y
(ensemble backcast model) 2. & A &H5}5 ) o] WS 28510 Ruan et al.(2020)-2 =
LH9 G371 §l-& o] A7 Agan] Z2ulS 185111, Ruan et al.(2021)2 2020
| dean 2A8S AN,
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T2LHOL} St= MEHAH| HE}

G, =i*CHf* G
o,=c(W,X,+Uh,_,+b,)
ht :Ot*tanh(@)

ATNH, iy frr0, = I AGLE, B2 A0|E, Z2 Alo|Eolch Wek 1 73]
= e o) i b 24 o]t X, t7]0] eizh A, 17]9] Zelglo]
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2016 2017 2018 2019 2020

0:00-1:00 5.75 6.01 6.13 9.84 9.90
1:00-2:00 5.76 5.83 6.10 10.04 9.66
2:00-3:00 6.23 5.55 6.08 9.89 9.66
3:00-4:00 6.18 5.47 5.86 10.24 9.70
4:00-5:00 5.79 5.31 6.27 10.37 9.36
5:00-6:00 6.31 5.37 5.97 10.10 9.01
6:00-7:00 6.65 5.28 5.71 10.11 8.29
7:00-8:00 727 5.85 6.04 8.64 791
8:00-9:00 7.41 5.99 6.60 7.83 10.04
9:00-10:00 6.19 6.79 6.61 8.19 9.84
10:00-11:00 8.70 5.96 6.05 7.16 8.13
11:00-12:00 9.07 5.21 5.85 7.75 8.65
12:00-13:00 6.66 5.83 6.90 8.41 14.33
13:00-14:00 5.70 5.53 6.85 9.69 10.83
14:00-15:00 5.55 6.12 6.31 9.74 9.90
15:00-16:00 5.71 6.53 5.84 9.65 8.76
16:00-17:00 6.01 6.23 6.30 9.21 6.97
17:00-18:00 6.65 5.48 6.49 9.17 6.59
18:00-19:00 7.33 5.48 6.80 8.24 9.21
19:00-20:00 7.41 5.87 6.58 7.97 9.67
20:00-21:00 6.64 6.78 6.43 7.94 8.73
21:00-22:00 6.76 6.40 6.65 8.00 8.93
22:00-23:00 6.79 6.18 6.43 8.39 8.07
23:00-24:00 5.93 6.15 6.47 9.22 13.22
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(¥ B) YHkg HMZAH| OfgltcH|A 742

2016 2017 2018 2019 2020

0:00-1:00 7.70 5.92 7.23 7.03 7.15
1:00-2:00 7.63 5.88 7.31 7.07 7.48
2:00-3:00 7.66 5.94 7.27 7.01 7.70
3:00-4:00 7.59 5.97 7.18 7.13 8.13
4:00-5:00 7.57 5.95 7.14 7.20 8.29
5:00-6:00 7.53 6.12 6.99 7.22 8.35
6:00-7:00 7.31 6.60 6.49 7.42 8.67
7:00-8:00 6.81 6.86 6.11 8.01 8.78
8:00-9:00 7.13 6.19 6.62 7.88 8.09
9:00-10:00 7.15 6.15 7.45 7.12 9.44
10:00-11:00 8.22 5.58 7.33 6.77 10.22
11:00-12:00 8.48 5.25 7.41 6.79 9.81
12:00-13:00 7.52 5.47 7.64 7.26 11.41
13:00-14:00 7.54 5.71 7.17 7.45 9.77
14:00-15:00 7.68 5.95 6.68 7.54 8.88
15:00-16:00 7.83 6.20 6.56 7.26 8.33
16:00-17:00 7.56 6.42 6.59 7.27 7.67
17:00-18:00 6.89 6.58 7.04 7.32 7.78
18:00-19:00 6.74 7.09 6.27 7.68 12.83
19:00-20:00 6.75 7.41 6.62 7.03 12.04
20:00-21:00 7.04 6.91 6.94 6.93 10.23
21:00-22:00 7.08 6.82 7.08 6.85 9.14
22:00-23:00 7.01 6.84 7.13 6.86 8.15
23:00-24:00 6.97 7.02 7.37 6.49 7.06
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ABSTRACT The Impact of COVID-19 on the

Electricity Demand of Korea

Seojin Lee”

This paper investigates the changes of electricity consumption in Korea
during the COVID-19 pandemic. In 2020, the electricity consumption reduced
considerably, while daily consumption profiles appear to be slightly modified
depending on the section. However, the estimates from a Long Short-Term
Memory Networks (LSTM), which controls the weather and economic effects,
show additional reduction because of lifestyle changes and social distancing.
In addition, the increase of electricity consumption granger causes the
acceleration of the COVID-19 confirmed cases and vice versa. Considering
that electricity consumption reflects the activity level, this result indicates
that the increase of electricity consumption precedes the increase of
COVID-19 confirmed cases, followed by government measures to prevent the
spread of COVID-19 effectively, which reduces the activity level and electricity
consumption as well as the number of confirmed cases.

Key Words : COVID-19, electricity consumption, mahalanobis distance, Long

short-term memory networks(LSTM)
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