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Evaluation of the performance of the wind-solar system at the solar
radiation center using the Homer Pro computer program.
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Abstract

The importance of using renewable energy sources and hybrid systems is increasing, to
produce electricity and reduce electricity costs. The use of simulation programs in the
field of renewable energy has made this field develop rapidly to save time and materials.
Combining energy sources increases productivity. In this study, we seek to increase
productivity by combining two energy sources through a system that combines wind and
solar energy. Compatible with modern methods and keeping pace with developments in
the field of software, we used the Pro HOMER program, which is one of the most famous
programs used in the technical and economic analysis of hybrid energy systems. To
evaluate the productivity of a 1300W 24V wind-solar system. To choose the best scenario
at a prevailing wind speed at the site of 4m/s, a design speed of 7m/s, and a maximum
speed at which the turbine can operate at 14m/s according to the capacity curve from the
factory and what was previously measured at the site, with a statement of the capital
payback period and the basic design safety criteria. where the average installed loads are
350W and a maximum capacity of 930W.

Keywords: Homer Pro, Wind, Power Curve, Loads, Turbine.
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Test | (Amps) Volts V - battery Power
1 10 26.9 28.2 269
2 10.9 27.2 28.2 296
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4 10.8 27.4 28.3 323

g 5 12 27.7 28.4 332
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10 7.4 26 28.1 192
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GRP
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600rpm
0.48
AC
0-300Hz
15-25A
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6m
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Max power
Charging voltage
Blade quantity
Blade material
Blade diameter
Start up wind speed
Bated wind speed
Bated rotating speed
Utilizing ratio(Cp)
Generator output
Output frequency
Rated charging current
Generator efficiency
Tower specification
Suggested battery size
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| = T ) 0300 993998 0219 CC 009345 32025 269025 16563 § 143 0 100 493
Ll
Optimization Results 5 |
Rrod Left Double Click on a particular system to see its detailed Simulation Results. L] - T
Architecture Cost System PV G
= PV | o1 57| o 14 57| Grid 57| Conv CoE NPC Operating cost Initial capital | Ren Frac Total Fuel <7 | Capital Cost v | Production < Capital Cast 7| Production
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- 7 0300 903908 0219 CC 009345 32025 269025 165635 143 0 100 493
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ENEE | 1 999,999 c 006§ 45273 272825 10005 162 0 1,000 534
L S 4N E 4 003998 0219 CC 01408 58305 376288 96563 143 0 100 493
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System Architecture: Generic large, free converter (0.219 kW) Total NI 4273437 §
Generic flat plate PV (0.300 kW) Grid (999,999 kW) Levelized COE: 009939 §
Generic 1 kW (1.00) HOMER Cycle Charging Operating C 240403 §

Cost Summary = Cash Flow Compare Economics Electrical Renewable Penetration Generic flat plate PV Generic 1 kW Grid Generic large, free converter  Emissions

Cost Type 32008
®) Net Present 3,0008%
) Annualized 2500%

2000%
Categorize 1500'%
@ By Component 10005
) By Cost Type 500§

0s ! !

Generic 1 kW Generic flat plate PV Generic large, free converter Grid
Componant Capital (3) | Replacement (§) Q&M () | Fuel (§)| Salvage (3} | Total (3)
Generic 1 kW 1,000.000 § 0.00 % 000% 000§ 0.00% 1,000.000 %
Generic flat plate PV 100.000 § 0.00% 1202753 000% 0.008% 220.275§
Generic large, free converter 65.625 § 0.00% 28279% 000§ 0.00 % 93.004 §
Grid 0.00% 000% 2950258% 0.00% 000§ 2950258%
System 1,165.625 § 0008 31078128 0008 0008 42734375
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System Architecture: Generic large, free converter (0.219 kW) Total NPC: 4273437 §

Generic flat plate PV (0.300 kW) Grid (999,999 kW) Levelized COE: 0.09939 §
Generic 1 kW (1.00) HOMER Cycle Charging Operating Cost: 240403 §

Cost Summary Cash Flow Compare Economics | Electrical | Renewable Penetration Generic flat plate PV Generic 1 kW  Grid Generic large, free converter | Emissions

Production kWh/yr| % Consumption kKWh/yr| % Quantity kWh/yr| %
Generic flat plate PV | 403 147 AC Primary Load 3230 971 Excess Electricity ™ 0.212
Generic 1 kW 534 159 DC Primary Load 0 1] Unmet Electric Load 0 0
Grid Purchases 2330 694 Grid Sales 96.0 2.89 Capacity Shortage 0 [}
Total 3,357 100 Total 3326 100
Quantity Value
Renewable Fraction 20.9

Max. Renew. Penetration 111

Monthly Average Electric Production
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Metric Value
Present worth {$) -343 %
Annual worth ($/yr) 27 %
Return on investment (36) 1.1
Internal rate of return (3) 2.0
Simple payback (yr) 19.52

Discounted payback (yr)  n/a
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COE =0.106$ <uilS ¢us dslal)

4526844 §
0.1063 §
272817 8§

Total NPC:

System Architecture: HOMER Cycle Charging
Generic 1 kW (1.00)
Grid (999,999 kW)

Levelized COE:
Operating Cost:

Cost Summary | Cash Flow Compare Economics Electrical Renewable Penetration Generic 1kW Grid Emissions

Cost Type 40008
#) Net Present
Annualized 30005 |
!
Categorize 20008
#) By Component
0% T
Generic 1 kW Grid
Component Capital (§) | Replacement ($)| O&M ($) Fuel ($)| Salvage ($)| Total ($)
Generic 1 kW 1,000.000 § 0.00§ 000§ 000§ 000% 1,000000%
Grid 0.00% 000§ 32,5268445 000§ 000§ 3526844%
System 1,000.000 $ 0005 35268445 0008 000§ 45268445
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hetegtures HOMER Cycle Chaegeng Todal HPC: 456084 %
Gemeric 1 kKW [1.00) Levelized COE 01063 §
Cnd (999,999 W) Operating Cott: ITETS

Cost Summary Cash Flow Compare Economnics | Electncal | Renewable Penebration  Generic | KW Grd  Emizsions

Generic 1 kW 534 162 &C Primary Load 3230 S&D Excess Elactricity

0 a

Grid Purchases 2760 B3E DC Primary Losd 0 Q Unmiet Electric Load 10 a

Teal 32495 100 Grid Sales 6L 1.06 Capacity Shortage 0 0
Total 3295 00

Renewable Fraction 162

My, Renew, Peretration 100

Mionthly Sverage Electric Production
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System Architecture: HOMER Cycle Charging Total NPC: 45265844 §
Generic 1 kW (1.00) Levelized COE: 0.1063 §
Grid (999,999 kW) Operating Cost: 2728178

Cost Summary Cash Flow Compare Economics Electrical Renewable Penetration = Generic 1 kW | Grid Emissions

Quantity Value | Units Quantity Value | Units
Total Rated Capacity| 100 kW Minimum Output 0 KW
Mean Output 00610 kW Maximum Output ~ 0.996 kW
Capacity Factor 610 % Wind Penetration 165 %
Total Production 534 KWhiyr Hours of Operation 5,621 hrs/yr
Levelized Cost 0.145  $/kWh

Wind Turbine Power Output

0.80kwW

0.60kW

0.40kW

0.20kw
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Operating Cost:

Generic large, free converter  Emissions

Cost Summary Cash Flow Compare Economics | Electrical | Renewable Penetration  Generic 1kWh Lead Acid  Generic flat plate PV Generic 1 kW Grid

Production kWhiyr| % Consumption kWhiyr| % Quantity kWhyr| %
Generic flat plate PV | 403 8.06 AC Primary Load 3,230 531 Excess Electricity 18 0192
Generic 1 kW 4924 804 DC Primary Load 0 0 Unmet Electric Load 0 0
Grid Purchases T04 1.5 Grid Sales 2855 469 Capacity Shortage 0 0
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Generic flat plate PV (0.300 kW) Generic large, free converter (0.208 kW)
Generic 1kW (1.00) Grid (999,999 kW)

2311327%

Levelized COE: 0.02938 §
Operating Cost: 26983 §

Generic large, free converter  Emissions

Cost Summary Cash Flow Compare Economics Electrical Renewable Penetration Generic 1kWh Lead Acid Generic flat plate PV | Generic 1kW | Grid

Quantity Value | Units Quantity Value | Units
Total Rated Capacity  1.00 kW Minimum Qutput 0 kW
Mean Output 0.562 kW

Maximum Output 100 kW

Capacity Factor 562 % Wind Penetration 152 %

Total Production 4924 kWh/yr Hours of Operation 7,568  hrs/yr

Levelized Cost 00157  $/kWh
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