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This paper presents an optimal capacity design of a Hybrid generation system based on
economical evaluation for various loads. Optimal sizes of a standalone and grid connection wind-
PV hybrid systems were designed for normal, residential and industrial loads using HOMER
(Hybrid Optimization Model for Electronic Renewable). Their economical evaluation were
performed and compared with a diesel generation system that covers the same loads. The results
showed that the stand alone hybrid generation system can be more economical than a diesel

generation system for long term operation.
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Fig. 3 Industrial load
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Fig. 5 Solar radiation data

Table 1 Cost of components

Capital | Replacement | O&M
Costs ®) ®) ($ly)
Wind turbine (set) | 26,000 20,000 100
PV (1kW) 7,000 6,000 20
Battery (set) 700 600 20
Converter (1kW) 800 750 20
Diesel (set) 18,000 18,000 0.15($/h)
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Table 2 Capacity ranges of components

Components Capacity Range
Wind Turbine (sets) 2~100
PV (kW) 20 ~ 1,000
Battery (sets) 30 ~ 900
Converter (kW) 50 ~ 500

Table 3 Costs of Diesel System (units : $)

Load Normal Residential Industrial

NPC 4,653,503 5,793,573 6,196,136

COE 0.499 0.368 0.364
oC 427,503 534,304 527,015
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Table 4 Emission according to the load (kg/year)

Table 6 Costs of optimal stand-alone hybrid system ($)

Pollutant Normal Residential | Industrial Load Normal Residential Industrial
CO, 1,221,330 | 1,572,850 | 1,696,991 NPC 7,809,658 11,265,552 | 12,750,214
CcO 3,015 3,882 4,189 COE 0.838 0.751 0.749
Hydrocarbons 334 430 464 oC 148,917 199,681 214,732
Particulate 227 293 316
SO, 2,453 3,159 3,408 Table 7 Capacities of optimal grid-connected hybrid
NO, 26,900 34,643 37,377 system (unit : )

Table 5 Capacities of optimal stand-alone hybrid system

(unit : kW)
Components Normal | Residential | Industrial
Wind turbine 600 740 980
PV 380 680 780
Battery(kWh) 9,993 12,492 12,492
Converter 250 250 250

32 SE2HY SEHUHAAY

e, Ay, e, AMEZ THE 5
$AY BPBA A=W A FF ek 210
sl SFAA D W GRS FYSUAOH, Table
sl A g ANE el $E 24
= 9 0 pvEFol AXw glov], WEes 3
Ul 9003(12,492 kWh) S 7}A357] Wi o
g FAheA g Ak

Table 6= -8} 4 4 &FA| =

i

)

lo oy £

ol AAA HILAA 2~
S So] F4E dAGIIEANA frElEthe
AL ou)gtl, oA A 2EI v wsH NP
9} C
l

OE7} 1.7~2.08] o} HE3HA|~¥lnT] T
d A FrEske ey E53
Alzglo]l SANE00)E 2318 0.35~04W %
A3 W] WEoCcrt Eold & v fle
TEAAAgAM = AAY AAF FE 5 Q)
g T A|2="He] HE edEZo] wEE
2 odEH AFA &S AdEH

1k o] 7 A4 Z ol

o 71

33 ASHAY SEHUHNAY

SYeAd A2Y BAF WHAZY
A AES AAs] SAHE ATAAG B
A Azgel AA g WAy AAE B4
Sk Ao AAHE ALRuinsle dug

Load Normal |Residential | Industrial
Wind turbine 80 60 20
PV 20 20 20
Battery(kWh) 416 416 416
Converter 50 50 50
Gird 300 300 300

Table 8 Costs of optimal grid-connected hybrid system

(unit : $)
Load Normal Residential Industrial
NPC 1,608,242 2,248,318 2,191,663
COE 0.171 0.150 0.129
oC 107,285 172,118 176,553
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Table 9 Ratio of grid power and NPC for the hybrid
system (unit : %)

Load Normal Residential | Industrial
Power 75 88 95
NPC 65 77 82

Table 10 Power transaction (kWh)

Load Normal Residential | Industrial
Purchase 669,200 1,239,000 1,519,500
Sale 5,832 0 0
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