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Abstract PV systems have been highlighted because of their low installation cost and short installation
period compared to other renewable energy sources. Nevertheless, problems, such as significant
variation of PV output and decline of overall operation efficiency, can occur, even if PV modules are
partially shadowed. In particular, the PV string, which is composed of series-connected PV modules, can
be disconnected from the inverter if the string voltage violates the operation voltage limit of the inverter
due to a partial shadow on PV modules. To overcome those problems, a power amplification device
composed of a circuit reconfiguration device section and voltage compensation device section has been
commercialized, but a validity evaluation on this device is required. This paper presents an economic
evaluation model for commercialization feasibility according to the output improvement rate when the
power amplification device for a PV system is introduced. This paper also proposes a validity evaluation
of a power amplification device for PV systems by calculating the ROI according to the installation cost

and benefits.
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Table 1. Economic evaluation conditions for power
amplification for PV system

parameters contents
evaluation yearlyear] 20
80,000
power amplification device cost 90,000
[thousand won/MW] 120,000
150,000
utilization rate of the output of 15
PV system[%]
discount rate[%] 5.5
interest rate[%] 3.46
price of SMP[won/kWh] 68.52
price of REC[won/kWh] 42.27
period of repayment[year] 15

MW HgARL 1202 AUFEY
Sto] S 1% 7HAdet 9ol disted, 719 AA13
87k 242 vlgos AR B0 Fete Bl
< A o}tq Table 29} . ©] Tableo] A2t 2o,
AAu|g-e A7 ol Wsto] oF 19] 2809, 28
H[-8-2 oF 33 suintelo] Ak&Ey, -8} 281
82 Wsto] AAZHNZ Bk, oF 19] 438Hee) B
go| WARkT} Ed Wole SMP 9@ REC ©vto] ujet
A5t Table 33 Zo] el 4= Qi o714, SMP
_g_:Lo o]: 304 6;@_\31—5,3,_] REC _9_:_10 ol: ZQ] 2;(41:!1—.9— o]
2 P A, oF 39 63 7HwRle] 5

Table 2. Cost Characteristic of Power Amplification

device
construction cost operation present
[thousand won] cost value
year L . [thousand | [thousand
principal | repayment | interest won] won]
1 5,333 0 2,768 1,720 9,821
2 5,333 5,333 2,583 1,720 9,134
3 5,333 10,667 2,399 1,720 8,492
4 5,333 16,000 2,214 1,720 7,893
5 5,333 21,333 2,030 1,720 7,332
6 5,333 26,607 1,845 1,720 6,809
7 5,333 32,000 1,661 1,720 6,320
8 5333 37,333 1,476 1,720 5,864
9 5,333 42,667 1,292 1,720 5,438
10 5,333 48,000 1,107 1,720 5,040
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At AAZHYA} AA A S & 4 ek

11 5,333 53,333 923 1,720 4,669 ° =10 ==
12 | 5333 | 58667 738 1.720 4324 St o Azuleo] s =10
13 | 5335 | 64000 | 556 | 1720 | 4001 e, Table 49} 470 AA|uI8] Hetel ROIS4E
14 | 5333 | 69333 369 1,720 3,701 WehiE, Fig. 83 2t
15 5,333 74,667 185 1,720 3,420
16 0 80,000 0 1,720 770
17 0 0 0 1,720 730 Table 4. ROI Characteristic 1% of output improvement
18 0 0 0 1,720 692 in PV system
19 0 0 0 1,720 656
20 0 0 0 1,720 622 vear construction [thousand wonl]
total | 80.000 | 80,000 | 22.144 | 34.400 95,729 80.000 90.000 120,000 150,000
1 10 9 7 5
2 20 18 13 11
Table 3. Benefit Characteristic of Power Amplification 3 29 26 19 15
device 4 37 33 25 20
5 46 41 30 24
Benefit [thousand won] present 6 53 47 36 28
year value 7 61 54 41 32
price of SMP price of REC [thousand 8 68 60 45 36
won] 9 74 66 50 40
1 18,007 11,109 29,116 10 81 72 54 43
2 18,007 11,109 27,598 11 87 77 58 46
3 18,007 11,109 26,159 12 92 82 61 49
4 18,007 11,109 24,795 13 98 87 65 52
5 18,007 11,109 23,503 14 103 91 68 55
6 18,007 11,109 22,277 15 107 95 72 57
7 18,007 11,109 21,116 16 112 99 75 60
8 18,007 11,109 20,015 17 116 103 77 62
9 18,007 11,109 18,972 18 120 107 80 64
10 18,007 11,109 17,983 19 124 110 83 66
11 18,007 11,109 17,045 20 128 114 85 68
12 18,007 11,109 16,157
13 18,007 11,109 15,314
14 18.007 11.109 14516 ——WSOM  —e—W90M W120M W150M
15 18,007 11,109 13,759 10 . 128
16 18,007 11,109 13,042 120
17 18,007 11,109 12,362
18 18,007 11,109 11,717 =
19 18,007 11,109 11,107 £
20 18,007 11,109 10,528 =
total 360,141 222,171 367,080 0

SHH, Table 4+ AYSELZAE ZYUsto] BFFA
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Fig. 8. B/C ratio characteristics with 1% output
improvement rate in PV system
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Table 5. ROI Characteristic 2% of output improvement
in PV system

year construction [thousand won]
80,000 90,000 120,000 150,000
1 20 18 14 11
2 39 35 26 21
3 58 51 38 31
4 75 67 50 40
5 91 81 61 49
6 107 95 71 57
7 122 108 81 65
8 136 120 90 72
9 149 132 99 79
10 161 143 107 86
11 173 154 115 92
12 184 164 123 98
13 195 173 130 104
14 205 182 137 109
15 215 191 143 115
16 224 199 149 119
17 232 207 155 124
18 241 214 160 128
19 248 221 166 132
20 256 227 170 136
—o—¥30M —e—W90M W120M W150M

300

250

200

150

B/C ratio(%)

100

50

Evaluation Period(year)

Fig. 9. B/C ratio characteristics with 2% output
improvement rate in PV system
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Table 6. ROI Characteristic 3% of output improvement
in PV system

construction [thousand won]
year 30,000 90,000 120,000 150,000
1 30 27 20 16
2 59 53 39 32
3 87 77 58 46
4 112 100 75 60
5 137 122 91 73
6 160 142 107 85
7 182 162 122 97
3 203 181 136 108
9 223 198 149 119
10 242 215 161 129
11 260 231 173 138
12 277 246 184 147
13 293 260 195 156
14 308 274 205 164
15 322 286 215 172
16 336 298 224 179
17 349 310 232 186
18 361 321 241 192
19 372 331 248 199
20 383 341 256 205
——WB0M  —e—WIO0M WI120M WI150M

B/C ratio(%)

Evaluation Period(year)

Fig. 10. B/C ratio characteristics with 3% output
improvement rate in PV system
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Table 7. The break-even point with output improvement

rate in PV system

cost of power break-even point with output

amplification improvement rates(year) (ROI = 1)
device

[thousand won] 10%] 20%] 30l
80,000 14 6 4
90,000 17 7 4
120,000 26 9 6
150,000 36 12 7
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