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ABSTRACT In line with the government’s policy to expand renewable energy and vitalize the energy new business, the importance of
expanding the private sector’s supply of solar energy for housing is also growing. This paper provides basic data in terms of securing
economic benefits to lead to the activation of the policy in designing all the rules of the energy prosumer policy. First, the standard
housing model was selected and the energy simulation tool was used to derive the annual energy demand and the generation of 5 kW
solar power. The economy was then analyzed according to the type of energy prosumer transaction. Three types of models were
derived: current energy offset transaction model, optimal selling model through the transaction platform, and best-selling model of
surplus power. Among these, the return on the best-selling model of surplus power was found to be the most advantageous. The types
of transactions presented in this study will be flexible as the energy market changes in the future, but will be useful in an advance study
in designing the rules for rapid institutionalization of energy prosumers.
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Fig. 1. Research procedure diagram
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Fig. 2. Target housing plan
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Fig. 3. Simulation Model
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Table 2. Building Information

Category Condition
Area 84,32 m’
Room 2 Rooms, LDK

Orientation Full southern aspect
Gangwon—do, KR
Location Jeollabuk—do, KR
Jeollanam—do, KR
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Table 4. Example unit price of prosumer inter—neighbor trade
case study (MOTIE, 2016) (Z2+¢H 0|RZt &= ZHy
OlAI(AIEE, 2016))1)

Table 5. Income and cost by case (53Y¥

Cat_egory
(&=)

Case 1

Case 2

Case 3

Income
)

— Electricity
charge
reduction
(H7185
Eakdy

— Sales revenue

(= o o)

— Electricity
charge
reduction
(GirgReE=sEd)

— Sales revenue

(2] o el

Cost
(118

— System
installation

cost (¥
Al2H]
AX]H])

— System
installation
cost (g
A"l AR

— Platform fee

gaui o]_Q.

- Transmission
fee (KEPCO)
(FAd 8
(F)

— Electricity
charge (377185)

— System
installation
cost (Ef¥g
A" AHXH])

— Transmission
fee (KEPCO)
(Fd 5
(&)

Table 6. |

ncome and cost details (3=2//H|&

Category
(2=)

Condition (AAMILHZ)

Category Btf;?j;e After trade
Supply from KEPCO
(8P 5202 (kwh) 200 500
Surplus amount
1 1
(W= M2 (Wh) % %
Settlement amount
(gbo ot gap aown) | 500
Charges (KRW) (A7193H() | 19,570 39,050
Transaction amount (kWh)
(Sales) 0 100
o)1t Al ()
30,000
Settlement (KRW) (Revenue) 0 (Unit price (517D:
O A () 300 KRW/k‘V—\m)
Final charges (KRW)
2 1olas (2) 19,570 9,050

P Transaction benefit: 10,524 KRW (0}7F 72| HeJ: 10,5249)

7} Case™d =8 4203} B8k 4401} 3 4k U
85 217t Table 59F o] A fsi3lrt,

Z} Case™s A A 271> Table 63} Zro] e i
21 282 HIA|A Base, Alt 1, Alt 29] 37}4]
A x72] Halo] w2 ¢olEo WIS A EIIA}; 5}
ek,

2.4 AMA™ Efetd 2EAM dhH

H Ao A Z Case®d AAIZ EFA

E(IRR: Internal Rate of Return)®H-S &-83}o] v|us}
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1) AAYH Z2au o]27h A7 ASAME(2016) 71E +8
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Income
&)

— Electricity charge reduction: Calculation of unit price

for progressive electricity billing system 3 phase
(31719 g g 28 R W71

— Unit price of power sale

Base

P2P A=
280.6/kWh)

2) Case 3: Unit price of "Prosumer inter—
neighbor trade case studys of MOTIE — 300
KRW/KWh (41943 M3L2470] 0]:2F HejAe)
ASARL oA ©7F— 3009/kWh)

1) Case 2: P2P transactions through energy
prosumer platform / Assumption for
autoconnect with 3 phase home — 280, 6
KRW/kWh (o[ %] 27

2] 3eHel Zhrel A% A —

ZWES 53

Alt 1

1) Case 2.: 250¥/kWh
2) Case 3.: 250¢/kWh

Alt 2

1) Case 2.: 2209/kWh
2) Case 3.: 220¢/kWh

Cost
(18

9307+

168‘3]-1)

1,680,000 KRW (.25

— System installation cost: 7,620,000 KRW (Ej%F3
AI2E] ARE] 76271)
1) Installation cost: Applied unit price of upper limit
of support "Renewable energy supply project, 2019,
of MOTIE — 9,300,000 KRW (A2]1]: A%J% 120191
Al AR B (58 A1) AR A Adetel —
2) Upper limit of subsidy: 3kW * 560,000 KRW/kW =
Al 3kW P 56WHFY/KW =

R

— Platform fee: Platform operating fee (BRE 29

— Transmission fee (KEPCO): Network usage fee
G 4% o8 =8

Base 5%
Alt 1 %
Alt 2 10%
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Table 8. Properties of Windows

Window Type | Region | Glazings Thitfmess SHGC K&}’rﬂzﬁ
SG COOL—~
- 6/12/4
LITE KNT164 | Central 1 3 /1 9 //4/ 0.38 | 0.86
57/Ar90
GU_SunGuard
— - 12 2 16/4 2 1
SNX_60/Ar90 Centra 6/16/4 | 0,28
GU SunGuard
HPsilver | Southern 2 6/16/4 | 0.31 1.15
43/Ar90

Table 9. Thermal Properties of Wall

) Total Thickness U—value
Wall Type Region [m] [W/mZK]
Central 1 0,261 0.210
Adjacent
(o) 2
3. 79| L Ceiling Central 2 0,238 0,240
Southern 0.200 0.310
3.1 AlE2|0|M A} Central 1 0.203 0.210
Adjacent Central 2 0.179 0.240
3.1.1 AlZgflojd =A Wall : -
Southern 0.141 0.310
A5=ol AREE Ao gt 94 &4, & 54 4 4 Central 1 0.408 0.150
- Exteri
A QA BEAL Table 7, 8, 99+ 7t} }; erfr Central 2 0.408 0.150
00
B O S Sfot TEE T SYTAL Table 103 Southern 0.364 0,180
o o = Central 1 0.412 0.150
o] Wik 20T, Wt 26TE 445t on Fxterior - ~ -
Central 2 0.382 0.170
Wall
Southern 0.292 0.220
Central 1 0.415 0.170
Table 7. Building Thermal Properties Ground entra = :
Floor Central 2 0.380 0.200
. Cond, Cap. Den,
Material [kJ/hmK] [kJ/kgK] kg /m3] Southern 0.341 0.250
PLASTER BOARD 0,576 0.84 950
RFDCK_ ASHRAE 0.504 0.9 530 Table 10. Internal Environment
FBRGLS ASHRAE 0,144 0.84 12 Category Condition
WD SIDN_ASHRAE 0.504 0.9 530 Heating 20C
CONCRETE_SLAB 4.068 1 1400 Cooling 26°C
POLY URETHAN 0.07 2.09 40 Ventilation 0.3[AC/h]
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Table 11. Annual Energy Demand

. - Appliance
Region | Month C(?_‘:L'IT)Q Ve(nin}';iblon /Lighting (;?;all)
x| @ | e | e |CRE| S
(kWh)
1 0.0 0.0 268.9
P) 0.0 0.3 269.2
3 0.0 0.0 | 268.9
Central 117, ™7 11 970.0
(Cholwon— | °
gun, 5 0.0 3.8 272.7
Gangwon— | 6 24.5 32.5 %65.9 | 3259
do) 7 70.3 127.4 466.6
@A g [ 959 | 884 4595
4l 9 64.9 28.5 362.3
YD) : : -
10 | 12.3 3.1 984.4
1 0.0 0.1 269.0
12 0.0 0.0 268.9
1 | 00 | o0 2689
2 0.0 0.4 | 269.3
3 0.0 0.6 269.5
Central 277,715 0.7 9269.6
(Gochang— —
gun, 5 3.3 14,5 9286.8
| 6 36.7 61.8 367.4
Jeollabuk . . 268.9 .
do) 7 123.4 180.8 573.1
=] ol —
@249 [ g | 1674 | 1474 583.8
ca= 9 | 1061 55.3 430.3
) : : R
10 | 216 18.7 309.2
1 0.0 15 270.4
12 0.0 0.0 268.9
1 0.0 0.0 268.9
P) 0.0 0.3 269.2
3 0.0 9.1 | 2710
Southern. [T, 7T 18.4 987.3
(Wando— L
gun, 5 0.0 39.6 | 3086
Jeollanam—| 6 2.6 90.6 268.9 362.0
do) 7 23.6 191.6 484.1
A9 g [ 710 | 1916 531.5
et 9 29.7 94.7 393.4
A=) : : R
10 0.0 24.7 293.8
1 0.0 11.5 280.4
12 0.0 0.0 268.9

0|5 Foll AlEHolA H ddE} o A] 88k v s}
o] Table 148} Zro] A|A|E}SIT]
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Table 12, Annual usage by appliance

Table 14. Monthly energy demand and generation

Category Usage (kwh)
Rice cooker (heat keeping) 604
Refrigerator (2EA) 700
Rice cooker (cooking) 342
TV (2EA) 510
PC 155
Kimchi refrigerator 155
Vaccum cleaner 109
Washing machine 51
Electric iron 43
Microwave 35

Sum 2,704

Table 13. Properties of PV Panels

Category Condition
Manufacturer Sharp
Type Poly
Dimensions 994 X 1652 X 46[mm]
Capacity 300[W]
Array Slope 30°
No. of Cells and Connections 72
Voc 45,14[V]
Isc 8.74[V]
Vmpp 37.01[V]
Impp 8.12[A]
Max System Voltage DC 1000[V]

Bk 576 kWh 715 235t dojzo] sk Ao=

witof ot FElE (A 7Ere] AN 72l
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= oA 8w 8.

0]
Bl ] b1 259710 BRbA 24 2o Table
43+ Case 19] 25 5% Hole] 5

A= —I‘f.—
°lE& HoFal 9lom, Case 29| 4¢- 7240l &2

e FAT A E ofPFE el 4= A Case 3

) Demand (£R)

Region | Month G?S ?;fatlr?n Usage Charges

@)@ Gawn | ke | Keed)

(KWh) (KRW) (2)
1 276.6 268.9 37,760
2 308.5 269.2 37,760
3 404.3 268.9 37,760
Central 1 | 4 4439 270.0 37,980
(Cholwon— | 5 4910 272.7 38,620
gun, 6 476.3 325.9 49,940
Gan(i;onf 7 406.4 466.6 58,420
(Guael |8 47,7 452.5 73,110
e 9 4050 362.3 57,630
) 10 373.0 984.4 40,970
1 263.2 269.0 37,760
12 242.3 268.9 37,760

Sum | 4,508.2 | 3,779.3 545,470
1 292,17 268.9 37,760
2 393.7 269.3 37,760
3 443.4 269.5 37,980
Central 2 | 4 449.8 269.6 37,980
(Gochang— | 5 489.2 286.8 41,610
gun, 6 462.7 367.4 58,710
Jedg;uk_ 7 392.3 573.1 111,400
(muozje] | 8 495 4 583.8 114,910
(A% 9 4185 430.3 81,810
I3D) 10 386.9 309.2 46,310
1 302.3 270.4 37,980
12 278.1 268.9 37,760

Sum | 4,665.1 4,167.1 681,970
1 3192.4 268.9 37,760
2 330.8 269.2 37,760

3 421.2 271.0 38,200
Southern | 4 4931 987.3 41,610
(Wando— | 5 457.9 308.6 46,310
gun, 6 420.8 362.0 57,630
Jeou;(f)amf 7 357.4 4841 83,010
(Jrize] | 8 400.7 5315 98,320
(A 9 405.8 393.4 64,260
) 10 393.4 293.8 43,110
1 303.1 280.4 40,120
12 294.2 268.9 37,760

Sum | 45206 | 4,019.2 625,850
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Table 15. IRR and Payback Period by case

Case | Case | Case Base
Category 1 5 3 rate
(19.8)
Central 1 Base 5.9% | 9.1%
(Cholwon—gun, - "0 5 ¢ 400 [0 705 | 8.4%
Gangwon do)
(R0 (R YD) | Alt 2 ~1.5%| 7.9%
Central 2 Base 4.2% | 10.8%
(Gochang—gun, B
IRR Jeollabuk—do) Alt 1| 7.5% |—0.2%|10.2% | 1.5%
(FH27) (D) | Alt 2 ~5.3%) 9.1%
Southern Base 4.5% | 9.7%
(Wando—gun, 77 ¢ 500 [ 0% | 9.1%
Jeollanam—do)
(R A(Qe) | Alt 2 —4.1%| 8.7%
Central 1 Base 12.8% | 9.7%
(Cholwon—gun, 7,1 %14 o0, 18.0% | 10.5%
Gangwon do)
(ZE1R]d(HID) | Alt 2 30.7% | 10.8%
Central 2 Base 15.4% | 8.5%
(Gochang—gun, _
PP Jeollabuk—do) Alt 1| 11.2% | 25.6% | 9.0%
ZH97]0)(T3<0) | Alt 2 54.8%| 9.3%
Southern Base 14.8% | 9.3%
(Wando—gun, 77 10 00, (99, 0% | 9.7%
Jeollanam—do)
(dEzel(eke ) | Alt 2 44.9% | 10,1%
—Case 1.=—=Case 2.—Case 3
12
10
< 8
3 6.4 6.4 6.4
[3
% 4 4.9
;'; 2 1.2
% 0
-2
-4 (3.6
%
Base Alt 1 Alt 2
Fig. 5. Average profit rate change by case
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