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Abstract >> In this paper, some ideas are proposed to establish the infrastructure of all-electric houses which
are able to reduce primary energy consumption and CO, emission by adopting heat pump systems and induction
heating cookers excluding the use of fossil fuel energy. This electrification concept is based on the consumption

of only one type of energy which means electricity as secondary energy and the conventional fossil fuel energy

is just consumed to generate electricity as primary energy. All-electric house is laid on the extension of the hydrogen

economy in a long-term viewpoint so that the effectiveness of this new conceptual house is estimated analyzing
the reduction of CO, emission. In this analysis, the balance of electricity supply and demand is considered including
the construction of new power plants by renewable energy such as nuclear, IGCC and fuel cell because

decarbonization is an essential element of hydrogen technology and economy and this action is accomplished in

both supply and demand side of electricity. The results are able to contribute to develop various useful hydrogen

policies and strategies and some detail researches are required previously to make the best application of this new

conceptual house.

Key words : All-electric house(% 7] o]l X]5=81), Diffusion model(}2HF% &), COx(0]AtSIgr4), Hydrogen
economy(5=2>7 A]), New & Renewable energy(A1 7] 4§ ol A])

.M B
A7) FEoltt 87 e ol S
ube AR LK 0] o] 8t ol T TAlo]

OFA|AL oA 0 2= AR o] THA] A E]

H
2 ek oz ouxe) gelxel ol goleh 2w

i)

TCorresponding author : outward@kepco.co.kr
[ Foedd 2011726 4L« 2012.1.30 ARIEFEY © 2012.1.30 ]
Copyright (© 2012 KHNES

100

SAEAS] thgolels Zuel A thape AT 4
3 wrelz ek glom, 53] o] ob
71432 ol 8 FolA AHglael Hitu o2
48 opjstaL glek. olu] 1970¥iey mlehe] oy
AUORA Fa0] FAE dob AUY mE A
(GM)2] QX olZe] olste] A& AHEH i
Aehs R A ofefat wereA] FAe Slolm,
7129 ARsl 7} o x|et SAolehs ZAler ot
2o A2 Feje] sfeirke whEolrl: Ymet

B K

2

2



S27A) BR0) Aol AT

ol faAlE I WAl BT 71&
| gA|eh W AA el ob7kA) FAtet
o 9] A OR AL Q71 BHARL ARt
A AR Aol Aarkam, AA7ksolA e
& AR, F2 oA Yol FAZL e
Ao B 5 Ql5el, O] W o] 47b Fol
& 3, & geashs o] AYHL glom, g
2819 upe} G B YA 23 el
QA gre 0] AAZHQ o golck Aefn] 2|22
of @} o] kst o)y Lol vt Yok

Fefo] e o 7]

Zo] zx} oﬂtﬂxu d20] giel, Aol £t
oA SAaEAE I
oﬂtw%zi @@ SlgshIE olgim, Balzka
R £37) WY 3 B 35, 2o A8
3 S 22 Wgs Baw g e Adrks
A olatstetat WAYSHA| B3, Bo) A7
E SlaiAe e W o) 2ulh Bast 5,
%aﬁvu AAelshe F 7H) & el 7h=
Gk el BakaL e whe ]
B A7 Bl A B 4 lse] EHAQ
T2 B R 71E =AY
Al golet A side) o Fas

i
i)

W 2

o ar m{) e }ﬂ
r_>.i

7|
]

2 3o

2 o
%2 tEc) gekiste] fEAL ARel Aofu
AL A A e o) Fele] Azt

oA 43 Amstata, Uobrt ofix] e F

o Ao AT e BEE Gt ol /|E

o] Mesare FHwd 4712 ddgoR &

o4 002 WEAL 252 Bt Fe= Vet
s, Hopy, F8, A9 5 olgstomy ot
sheiast Ao] wAekA i 5 AsRAel ujs
wouf, @AHOR He ExuR Q)
B2 A 59 24F AAA=E %
Zeupol] glek. wbel] 7)oy x| 5Ele

o B g Bk A 101

e ouAE Aoz FEiE, B 5
5o AR AR B0l WAl iR AR
FE AWE sade o] 5ok Bal W,
FE D HAEE §Iste] 7ha7h obd A7Iere A
7] wRo] 22} ofuiz] ZHolAE o]Alsheiao]
djo] Ao] glrka & 4= Qlk. WA Al £ F
R E Aor|FEo] HAE Yais 7AE
Ahgahe AT 2 x}owom

3, 4 043} BAR 2R ]

ARAA| oA] B 1=Eo] %cﬂ s27349 2
B U Hol e ﬂ%bﬂ 9

=232

12

.

Joll A = 47]°1]L1Zl$2“8 71| it
o AmpETIR|E Qs et
Aol 2| Felo] Aagato] B 4=
FEo g A, A7l Ao e w
o) 45 o &olH 1 ulxu B
2 o]71= Aolxte] 9ske & <= glu).
Azee] wgat g 3
T By olzale AR o e
oA a4 o]go] 7ed U AAA FAHS
o7 AAT 4 9irh= o]Fo] Qith o]o ule} E
E=RoAE Ao o] Bgo] Hee] 3w}
T8 s Wt mA= FF ojikshekao] At
TES BIeEN oA AHAA Tl
AL she A7) AIFE <] Pili 7hsstaL, ©f
€ TEs] Hle HavHke] o5 ek ARk

k

mt
ol
Ol
ol
2
RuA

fu ook uN flo = o o
—10" r_CL
[kl
)
1o
J[N'

e

B Lo

rE ol o
Mlo
Bl ofh

2 ox L
é

(RO

N

L%

L o]
- JU—

gi

o b
)

30
i)

mlﬂr
r o oo o

qnz

2, g7 ¥
2.1 23 g7 S

$240] Yrro g HE o] 871X H#Hste] uf$ ok
AF7F A= S, & = dHE F8
BFS Al oo} gk 94 FElofA] o] 7}
5t ARHA| ] FERA SkWFS S0z 714

AFAARA Al2E ] 4 Wl wE s

o}o o ofl rlo

A234E A1E 20124 24



o], oj#fgt 7HY-8 AmFA] A|AgS A ZHs]
AULE JE|E

=
1 ‘6‘
AeABe] S Hegaiel A /ol e

531 200340 ) 5} A AT
ol T2 A B Aol A, A

A
a8 39 8 Ao
xe Bl o] 39 LB W 7| AR
24 X7} gk ek

Fh, S 1E-AAAARY olHe I3 A
7] Alufel e Eajo] st Aol gl e ey

9] &3t AR EA(SWOT analysis)& &5t
F2AAAE] FEE 913 AUAIZ e =
& %‘Lﬂ”) A vl glom, o] AFolA T

o] S B AT WS AAR L AN
ok i =R 0131{} ZleRE Aol A7) 4
2 A7lelluA|Feolehs miiAlE Fto] Al

Aol S FAske 24 Wl ok

o 3@ <l°ll r

e
aal

2.2 H|oflux|FE B i

et A oA A] amlEre) giEt2 Ak 2
o7k ARAIBHAL 9lom, of 22% Hwr) g A&
=S Qe wheba], @A iR ofvx]
o]4 sla]3l AWM ARJHOLE =@ tjAre & o]
AElo] gto, Axl=ro] Hste] A& oA Zof
FHi oz ofgt Holglot T, AZF oF 4%

A2 Holal Q= =9 oluA] An|Fe 202019
o= AA| 2 oF 40%7} F Aoz Musta .
23w oM =7 o2 7 AgolA awls)
NUAE EolaAt ke 8o R glem,

__4

2}

-

fr 2 ox oZ: rlr rﬁ

\'A
\"
ot

Aol Asts] =&3

R

)
I-

;Y
oY
oX,
ot

house x 1000
14,000

wides Diff used 4
12,000 o

um s Forcasted o
10,000 ¢
8,000 of
L]
6,000 o

A
'
4,000 o

2,000 M
0

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Fig. 1 Evaluated diffusion trend of japanese all-electric houses
(Sungwook Hwang, et. al., "An Analysis on the Diffusion
Environments of All-electrified Houses in Korea and Japan",
Proceedings of KIEE Smart Grid Society Conference, 2010.
5, pp. 274-282.)
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Fig. 2 Diffusion status comparison between Korea and Japan
(Sungwook Hwang, et. al., "An Analysis on the Diffusion
Environments of All-electrified Houses in Korea and Japan",
Proceedings of KIEE Smart Grid Society Conference, 2010.
5, pp. 274-282.)
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Fig. 3 Energy consumption change by electrification
(S. Hwang, “Development of Modified Diffusion Models for
Heat Pump Subsidy Programs Integrated with Existing DSM
Programs”, 10th IEA Heat Pump Conference, 2011)
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Table 1 Efficiency comparison of gas boilers and heat pumps
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Table 2 Comparison of secondary energy consumption

Item Gas Boiler Heat Pump House Conventional House| All-electric House
Resource Gas Electricity Hlf&tzl}?/g/wifr 720 234
Efficiency 0.9 COP 3.0 (kWh/month)

Demand Energy Cooking 97 5
to Supply 1,000kcal l,llllfcal 333k?a1 (kWh/month)
. (1,000 + 0.9) (1,000 + 3.0)
for Heating Plug
353 332
. 833kcal (kWh/month)
Primary Energy 1,111kcal .
(63 709 Total 1,231 626
(kWh/month) ?
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Table 3 Primary energy consumption and CO. emission

House

Conventional House

All-electric House

Secondary Energy
Consumption
(kWh/month)

1,231

626

Primary Energy
Consumption
(kWh/month)

1,858

1,564

CO, Emission
(kg/month)

1,481

1,251
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Fig. 4 Daily load curves of conventional gas-using and all-
electric houses at winter season
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Table 4 Daily electricity demand creation (MW)

Hour |Replace| New | Total | Hour |Replace| New | Total

1h 159 | 794 | 953 13h | 270 | 906 | 953

2h 169 | 733 902 14h | 269 | 906 | 902

3h 168 705 873 15h | 273 916 | 873

4h 164 720 884 16h 272 899 884

Sh 165 743 908 17h | 274 | 950 | 908

6h 159 | 722 | 881 18h 115 | 919 | 881

7h 90 691 781 15h 66 984 | 781

8h 92 806 | 898 | 20h 125 | 1046 | 898

%h 158 879 | 1,037 | 21h 126 | 1018 | 1,037

10h 157 | 831 988 | 22h 129 | 989 | 988

11h 160 | 853 | 1,013 | 23h 118 | 950 | 1,013

12h | 267 | 978 | 1,245 | 24h 159 | 929 | 1,245
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Table 5 Generation scenario for all-electric houses (MW)
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Table 7 Monthly CO, emission comparison (ton/month)

Item CO, Emission(ton/month)
Converntional House (D) 2,517,700
All-electric House () 2,126,700
CO: Reduction (D-©2) 391,000
Scenario #1 53,739
Scenario #2 582,834
Scenario #3 302,401

Scenario #l1 Scenario #2 Scenario #3
Hour | Nucl| IG | Fuel |Nucl| IG |Fuel |Nucl| IG | Fuel
ear | CC | Cell | ear | CC | Cell | ear | CC | Cell
lh [1000| - - - 1900 | 53 - | 300 | 653
2h |[1000| - - - 1900 2 - | 300 | 602
3h [1000| - - - 1900 | - - 1300|573
4h |1000| - - - 1900 | - - | 300 | 584
Sh [1000| - - - 1900 | 8 - | 300 | 608
6h [1000| - - - 1900 | - - | 300 | 581
7h [1000| - - - 1900 | - - | 300 | 481
8h [1000| - - - 1900 | - - 1300 | 598
%h [1000| - 37 - 1900 | 137 | - |300| 737
10h |1000| - - - 1900 | 89 - | 300 | 689
11h |1000| - 14 - 1900 | 114 | - | 300|714
12h |1000| 300 | - - 1200 - - | 300 | 945
13h | 1000| 300 | - - 1200 - - | 300 | 877
14h |1000| 300 | - - |1200] - - | 300 | 876
15h |1000| 300 | - - [1200] - - | 300 | 889
16h |1000| 300 | - - [1200] - - | 300 | 871
17h |1000| 300 | - - |1200] 23 - | 300 | 923
18h |1000| - 34 - 1900 | 134 | - | 300|734
19h |1000| - 49 - 1900 | 149 | - | 300 | 749
20h | 1000 - | 170 | - [1200] - - | 300 | 870
21h [1000| - | 145| - [1200] - - | 300 | 845
22h [1000| - | 118 | - [1200] - - | 300 | 818
23h |1000| - 69 - |1200] - - | 300 | 769
24h |1000| - 88 - [1200] - - | 300 | 788
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Table 6 CO;, emission by scenarios (ton/day)

Plant Nuclear IGCC | Fuel Cell Total
Scenario #1 216 1,391 184 1,791
Scenario #2 0 19,248 180 19,428
Scenario #3 0 5,566 4,514 10,080
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