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Chapter 9  
 

System Sizing 

Sizing Principles ● Interactive vs. Stand-Alone 
Systems ● Calculations and Software Tools 

Presenter
Presentation Notes
Sizing is the basis for PV system designs, and determines the ratings for the PV array and other major components needed to produce and deliver a certain amount of energy. Different principles apply to the sizing of interactive and stand-alone PV systems.

Suggested Exercises: Assign problems for sizing interactive and stand-alone PV systems, using procedures and worksheets in text and on CD-ROM.

References: Photovoltaic Systems, Chap. 9 & Worksheets on CD-ROM
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Overview 

 
 Establishing the purpose and basic principles for sizing PV 

systems. 
 

 Identifying the steps and considerations for sizing and estimating 
the performance of utility-interactive PV systems. 
 

 Determining the electrical loads and the size of battery and PV 
array required for stand-alone PV systems. 
 
 

Presenter
Presentation Notes
Reference: Photovoltaic Systems, p. 229
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Sizing Objectives 

 
 Sizing is the basis for PV system electrical designs, and 

establishes the sizes and ratings of major components needed to 
meet a certain performance objective. 
 

 The sizing of PV systems may be based on any number of 
factors, depending on the type of system and its functional 
requirements. 

 

Presenter
Presentation Notes
Sizing uses an iterative process to refine estimates based on performance objectives.

Reference: Photovoltaic Systems, p. 229-232
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Sizing Principles 

 
 The sizing principles for interactive and stand-alone PV systems 

are based on different design and functional requirements. 
 

 Utility-Interactive Systems (without energy storage): 
 Provide supplemental power to facility loads. 
 Failure of PV system does not result in loss of loads. 

 
 Stand-Alone Systems (with energy storage): 

 Designed to meet a specific electrical load requirement. 
 Failure of PV system results in loss of load. 

 

Presenter
Presentation Notes
Different principles apply to sizing interactive and stand-alone systems. The size of PV systems is determined by the amount of energy to be produced, or the energy required by the electrical load. Since sizing also estimates energy production, it is also the basis for establishing the economic value of a PV system for comparison with alternative power supplies. The sizing process involves estimating the size and ratings of the PV array and other system components needed to meet the performance objectives.

Reference: Photovoltaic Systems, p. 229-232
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Sizing Interactive PV Systems 

 The sizing for interactive systems without energy storage 
generally involves the following: 
 

 Determining the maximum array power output. 
 Based on the available area, efficiency of PV modules used, array layout 

and budget. 
 

 Selecting one or more inverters with a combined rated power 
output 80% to 90% of the array maximum power rating at STC. 
 Inverter string sizing determines the specific number of series-connected 

modules permitted in each source circuit to meet voltage requirements. 
 The inverter power rating limits the total number of parallel source circuits. 

 
 Estimating system energy production based on the local solar 

resource and weather data. 

Presenter
Presentation Notes
The size of interactive systems may be based on any number of factors and limitations, including available area to install the array, the size of the electrical services and loads, or budget. However, since interactive systems operate in parallel with normal utility service, the specific amount of peak power or energy they produce is not generally a critical design factor because failure the PV system does not directly affect operation of the electrical loads.

See Chapter 8 for inverter string sizing.

Reference: Photovoltaic Systems, p. 220-222, 229-232



 2012 Jim Dunlop Solar System Sizing: 9 - 6 

Sizing Interactive PV Systems 

 
 The sizing of interactive PV systems is centered around the 

inverter requirements. 

PV Array 
Interactive 

Inverter 
Utility Grid 

PV array size is limited by 
available space, budget and 
inverter voltage requirement 

Inverter size is determined by 
the PV array maximum power 

Size of utility service limits 
maximum system output 

Presenter
Presentation Notes
The sizing for interactive PV systems is based on the size of the array and inverter requirements.

Reference: Photovoltaic Systems, p. 220-222, 229-232
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Estimating Energy Production 

INTERACTIVE PV SYSTEM PERFORMANCE WORKSHEET

Estimating and Verifying System AC Energy Production

PV Array DC Power Rating at STC - 1000 W/m2, 25 °C (kW) 10

Derating Factors
Nameplate Ratings 0.95
Inverter and Transformer 0.95
Module Mismatch 0.98
DC Wiring 0.98
AC Wiring 0.99
Soiling 1.00
Shading 0.85
Sun Tracking 1.00
Age 1.00

Combined Derating Factors 0.73

Estimated System AC Power Output at STC - 1000 W/m2, 25 °C (kW) 7.3

Temperature Adjustments
Array Power-Temperature Coefficient (%/°C) -0.5
Average Array Operating Temperature (°C) 45

Estimated System AC Power Output at 1000 W/m2 and Average Operating Temperature (kW) 6.6

Solar Radiation Received
Solar Irradiation in Plane of Array (kWh/m2/day) 5

Estimated System AC Energy Output at Average Operating Temperature (kWh/day) 29.5

Presenter
Presentation Notes
The energy production for interactive PV systems can be estimated using simple calculations and derating factors.

Reference: Photovoltaic Systems, p. 230-231
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PVWATTS Performance Calculator 

 
 Used to estimate the 

performance of simple grid-tied 
PV systems, based on user 
inputs and historical weather 
and solar radiation data. 
 

 User selects state and city from 
map, and enters size of PV 
system, array orientation and 
derating factors. 
 

 Results give monthly and annual 
solar energy received and PV 
system AC energy production. 

NREL 

Presenter
Presentation Notes
PVWATTS is an online tool produced by the National Renewable Energy Laboratory to estimate the performance of grid-connected PV systems. The user selects a site, size of PV array, orientation and derating factors. The results factor in the system losses, temperature and the solar radiation received to estimate AC energy production.

References: 
Photovoltaic Systems, p. 230-231
PVWATTS Website: http://rredc.nrel.gov/solar/calculators/PVWATTS/version1/
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PVWATTS 

 How it Works: 
 
 Users select location, system size, and array type, orientation and tilt angle. 

 
 PVWATTS estimates the solar radiation incident on the PV array and the PV cell 

temperature for each hour of the year.  
 

 The average DC power for each hour is calculated from the PV system DC rating, 
the incident solar radiation, and corrected for PV cell temperature. 
 

 The average AC power for each hour is calculated by multiplying the average DC 
power by the DC-to-AC derate factor and adjusting for inverter efficiency.  
 

 Hourly average values of AC power (watt-hours) are then summed to calculate 
monthly and total annual AC energy production. 

Presenter
Presentation Notes
The energy production for simple grid-tied PV systems without energy storage can be estimated by using public domain software such as PVWATTS, developed by the National Renewable Energy Laboratory. The user enters information on the rated maximum power output for the array based on the sum of the module ratings, as well as a number of other dc to ac derating factors, including inverter efficiency and other system losses. The user also specifies the site location, the orientation of the array surface and type of mounting system. The program then determines the solar radiation available on the specified array for each hour of the year from historical data bases as well as the array temperature, and estimates the systems ac output on an hourly and average daily basis for each month of the year. The results may be used as the basis for long-term energy production expectations that can be verified by meter readings over time, and these results may be used as an integral part of service and maintenance plan.

Suggested Exercise: Discuss the derating factors used in estimating the performance of utility-interactive PV systems.

References: 
Photovoltaic Systems, p. 230-231
PVWATTS Website: http://rredc.nrel.gov/solar/calculators/PVWATTS/version1/
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PVWATTS Output  

Presenter
Presentation Notes
References: 
Photovoltaic Systems, p. 230-231
PVWATTS Website: http://rredc.nrel.gov/solar/calculators/PVWATTS/version1/
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Sizing Stand-Alone Systems 

 
 The sizing objective for any type 

of stand-alone PV system is a 
critical balance between energy 
supply and demand.  

 
 The PV array must provide 

enough energy to meet the load 
plus system losses under the 
worst case conditions. 
 

 Consequently, the efficiency of 
the electrical loads is a critical 
concern. 

PV Array 
Energy 

Losses & 
Loads 

Presenter
Presentation Notes
Stand-alone PV systems operate independent from the electric utility system, and are sized to meet specific electrical loads. Consequently, the size and cost of these systems are directly proportional to the load requirements, as well as available solar energy. Sizing stand-alone PV systems is a critical balance between energy supply and demand.

Reference: Photovoltaic Systems, p. 233-237 
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Sizing Stand-Alone PV Systems 

 Stand-alone PV systems can be considered a type of banking 
system. 
 

 The battery is the bank account. The PV array produces energy 
(income) and charges the battery (deposits), and the electrical 
loads consume energy (withdrawals).  
 

PV Array Battery 
DC 

Utilization 
Equipment 

PV array is sized to meet 
average daily load under 

worst conditions 

Battery is sized for desired 
days of storage 

System loads determine the 
size of battery and PV array 

Presenter
Presentation Notes
Reference: Photovoltaic Systems, p. 233-237 
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Sizing Stand-Alone Systems 

 
 Stand-alone PV systems are sized to meet specific load 

requirements, and involve the following key steps: 
 

 Determine the average daily load requirements for each month. 
 

 Conduct a critical design analysis to determine the month with the highest 
load to solar insolation ratio. 
 

 Size battery bank for system voltage and required energy storage 
capacity. 
 

 Size PV array to meet average daily load requirements during period with 
lowest sunlight and highest load (usually winter). 

Presenter
Presentation Notes
The PV array and any other sources used must provide enough energy to meet the load on a regular basis, as well to overcome losses in the system. Sizing stand-alone systems is an iterative process. The designer will often make changes to system parameters and recalculate results to refine sizing estimates. 

Reference: Photovoltaic Systems, p. 233-237 
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Sizing Stand-Alone PV Systems 

 
 Sizing stand-alone PV systems 

begins with determining the 
electrical load, and then sizing 
the battery and PV array to meet 
the average daily load during the 
critical design month. 

Determine Avg. Daily Electrical 
Load for Each Month 

Size PV Array to Meet Loads for 
Critical Design Month 

Determine Load and Insolation for 
Critical Design Month 

Size Battery to Meet Load for 
Desired Days of Autonomy  

Presenter
Presentation Notes
Sizing stand-alone PV systems begins with determining the electrical load, and then sizing the battery and PV array to meet the load under the worst case conditions.

Reference: Photovoltaic Systems, p. 233-237 
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Load Effects on Stand-Alone 
System Size and Costs 

Cost: $  
PV Array 

1 kW 
Controller 
30A / 48V 

Battery 
10 kWh 

Inverter 
2 kW 

Load  
4 kWh/day 

Cost: $$ 

PV Array 
2 kW 

Controller 
60A / 48V 

Battery 
20 kWh 

Inverter 
4 kW 

Load  
8 kWh/day 

Greater loads require larger 
components and result in 
higher system costs.  

Presenter
Presentation Notes
The size and cost of stand-alone PV systems is directly proportional to the electrical load requirements. The relative sizes and ratings of equipment in the diagram illustrates the direct relationship between system size and costs.

Reference: Photovoltaic Systems, p. 233-237 
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Load Analysis 

 The energy consumption for electrical loads is estimated on an 
average daily basis for each month of the year. 
 

 Use worksheets to list each load, its average power, daily time of 
use and compute energy consumption. 
 List AC and DC loads separately, and apply inverter efficiency to 

determine the DC energy required for AC loads.  
 The daily DC energy required is used to size the battery and PV array. 
 The peak AC power demand dictates the size of inverter required. 

 
 Explore opportunities for improvements in load efficiency and 

end-use practices to reduce size and costs of PV system 
required. 

Presenter
Presentation Notes
Stand-alone PV systems produce a limited energy supply; therefore load estimates must be realistic and accurate. Load profiles include single, well-defined loads that are automatically controlled, and complex profiles of multiple loads that are highly variable and user-operated. Consider all existing and potential future loads that may be added to a system after installation. Measurements may be required to more accurately assess load requirements. Underestimating loads will result in sizing a PV array that is too small and will never be able to fully recharge the batteries. However, overestimating the load will result in a much larger and more costly system than is needed. Conservative load estimates will ensure that the system is adequately sized at reasonable costs.

If the load energy requirements vary significantly over time, the load should be estimated for each month or season of the year that it varies. This information is used to determine the optimal array tilt angle and the critical design month, and the minimum size PV array needed.

Reference: Photovoltaic Systems, p. 233-241 & Worksheet on CD-ROM
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Critical Design Analysis 

 A critical design analysis evaluates the ratio of the average daily 
load energy requirements and available solar insolation for each 
month. 
 

 Use a worksheet to list the average daily loads for each month, 
and divide the loads by the available solar insolation for different 
array tilt angles. 
 

 The critical design month is the month with the highest ratio of 
load to solar insolation, and defines the optimal tilt angle that 
results in the smallest array possible. 
 

 For constant loads, the critical design month is the month with 
the greatest average daily load.  
 

Presenter
Presentation Notes
A critical design analysis evaluates the average daily load energy requirements and available solar insolation for each month. The critical design month is the month with the highest load to insolation ratio, and defines the optimal tilt angle and minimum size for the PV array. When the loads are calculated in amp-hours, the ratio of the average daily load amp-hours and the insolation in peak sun hours gives the design current in amps that the array must produce under peak sun conditions.

Because the solar resource varies over the course of a year, the PV array for stand-alone systems must be sized large enough to meet load demand during the month with the lowest average daily insolation on the array surface. Where the load also varies, the sizing of the array must take into account the relationship between the available insolation and system loads. The critical design month defines the worst-case condition and is the basis for sizing the PV array. For systems with constant loads, the critical design month is simply the month with the lowest insolation on the array surface. For most locations in the Northern Hemisphere, this is typically during wintertime, either December or January. 

The optimal array tilt angle will be the surface that receives the highest amount of insolation for the critical design month, usually latitude+15° during winter months. Sizing the PV array for the lowest insolation and highest load period ensures that the batteries are fully charged on a average daily basis. 

Reference: Photovoltaic Systems, p. 237-241 & Worksheets on CD-ROM






 2012 Jim Dunlop Solar System Sizing: 9 - 18 

Selecting the System DC Voltage 

 
 The DC voltage for stand-alone PV systems is selected based on 

the operating voltages for DC utilization equipment, including 
loads and inverters. 
 

 Higher DC voltages are used for systems with higher power loads 
to reduce the system currents and the size of the conductors and 
switchgear required. 
 

 Smaller stand-alone systems used for residential and small off-
grid application typically use 12 V, 24 V or 48 V systems, while 
larger systems may use even higher DC voltages. 

Presenter
Presentation Notes
The system DC voltage for stand-alone systems is established by the battery voltage, which dictates the operating voltage and ratings for all other DC utilization equipment, including loads, charge controllers, inverters and the PV array. The DC voltage for stand-alone PV systems is usually based on an integral multiple of a nominal 12-volt batteries. Charge controllers and inverters that operate at 12 V, 24 V and 48 V are commonly available.

Large power loads generally dictate using higher battery voltage to reduce system currents. For example, a 1200 W load operating at 12 V draws 1200/12= 100 A. The same 1200 W load draws 50 A at 24 V, and 25 A at 48 V. Lower currents reduce the size and costs of conductors, overcurrent protection, switchgear, charge controllers and other equipment required. Also, since voltage drop and power losses are less at lower currents, higher voltage systems are generally more efficient. Higher voltage systems also require fewer PV source circuits and the number of overcurrent devices needed in the array design.

Reference: Photovoltaic Systems, p. 240-242
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Selecting an Inverter 

 
 Selecting an inverter for stand-alone systems is based on the 

following: 
 
 Nominal system DC voltage (battery) 
 AC output voltage 
 Peak AC power required for cumulative load 
 Surge current requirements, if any 
 Additional features (battery charger, etc.) 

Presenter
Presentation Notes
If AC loads are used in stand-alone systems, the inverter may be specified once the loads have been calculated. The inverter should have a maximum continuous rated power output equal to or greater than required by the cumulative system AC loads. Although code requirements only require the inverter to be sized large enough for the single largest utilization load, a slightly oversized inverter is usually recommended to account for potential future load additions. Most stand-alone inverters either produce 120 V or 240 V split-phase output. Some inverters may be stacked and operated in parallel where more than one inverter is needed to meet the load requirements, or where two 120 V inverters are combined to produce 240 V output.

The inverter DC input voltage must also correspond with the nominal system battery voltage. Stand-alone inverters are commonly available with 12VDC input up to power levels of 1.5 kW, 24 VDC for power levels up to 2.5 kW, and 48 VDC up to 6 kW. Inverter must also be able to supply surge currents to motor loads such as pumps or compressors. Any loads with surge currents should be estimated or measured to ensure that the inverter selected is capable of supplying these currents while powering all other system loads.

Reference: Photovoltaic Systems, p. 240-242
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System Availability 

 
 System availability is a statistical parameter, and represents the 

percentage of time over an average year that a stand-alone PV 
system meets the system loads.  
 

 The sizing of stand-alone PV systems is based on long-term 
averages for solar insolation, and invariably, 100% load 
availability can never be achieved.  
 

 Higher system availability can be achieved by increasing the size 
of the PV array and/or battery.   
 

Presenter
Presentation Notes
System availability is the percentage of time over an average year that a stand-alone PV system meets the system load. For example, 98% availability means that a system meets the load on average 0.98 x 8760 hrs/year = 8585 hrs/year. This means that for 175 hours per year (2% downtime), the system is unable to power the load. In reality, system availability increases in years with above average insolation, and decreases in years with below average insolation. Failures and maintenance also contribute to system downtime and reduce availability.

In reality, no energy producing system achieves 100% availability. Increasing the size of the PV array and/or battery for stand-alone systems will increase availability, however at higher costs. In most cases, designing stand-alone systems for greater than 98% availability results in significantly larger arrays and batteries, and becomes impractical from an economic standpoint for all but the most critical applications. 

Variations in the solar resource between winter and summer have the greatest effect on the costs of achieving high system availability. Stand-alone PV systems in locations with greater variation in the solar resource between winter and summer (e.g. in the northern U.S.) are more costly to design with high levels of availability.

Reference: Photovoltaic Systems, p. 242-243
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Sizing the Battery 

 Batteries for stand-alone systems are sized to store energy 
produced by the array for use by the system loads as required. 
 

 The total amount of rated battery capacity required depends on 
the following: 
 Desired days of storage to meet system loads with no recharge from PV 
 Maximum allowable depth-of-discharge 
 Temperature and discharge rates 
 System losses and efficiencies 

 
 The system voltage defines the number of series-connected 

battery cells required.  
 

 The total capacity needed defines the number of parallel battery 
strings required. 

Presenter
Presentation Notes
Batteries are used in stand-alone PV systems to store energy produced by the PV array during the daytime, and to supply power to the system loads at nighttime and during periods of cloudy weather. They also establish the system DC operating voltage for the array and other utilization equipment. The size of the battery required depends on the desired storage period, the maximum allowable DOD, temperature, discharge rates and battery charging efficiencies.

Reference: Photovoltaic Systems, p. 242-247 & Worksheets on CD-ROM
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Autonomy 

 
 Autonomy is the number of days that a fully charged battery can 

meet the system loads without any recharge from the PV array. 
 

 The specified autonomy and maximum allowable depth-of-
discharge define the total amount of battery capacity required for 
a given system load. 
 

 Greater autonomy periods are used for more critical applications 
and increase system availability, but at higher cost due to the 
larger battery required. 

Presenter
Presentation Notes
Typical autonomy periods for small stand-alone PV systems are 3 to 5 days, which provides system availability of 95% or greater in most cases. Critical power applications may be designed for 10 or more days of autonomy, and achieve system availability over 99%.

Reference: Photovoltaic Systems, p. 242-243
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Factors Affecting Battery Sizing 

 
 Greater autonomy periods increase the size of the battery and 

increase availability, and decrease average daily depth-of-
discharge. 
 

 Maximum depth-discharge defines the usable battery capacity 
and is defined by the load cutoff voltage. 
 Greater allowable DOD provides greater system availability, but at the 

expense of battery health. 
 Depth-of-discharge must be limited in cold climates to protect lead-acid 

batteries from freezing. 
 
 Rated battery capacity is affected by temperature, discharge rate 

and age of the battery. 

Presenter
Presentation Notes
Reference: Photovoltaic Systems, p. 243-247
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Sizing the Battery 

 Battery sizing is based on rated capacity and specified limits of 
operation. 

Unusable Capacity 

Max. Allowable Depth-of-Discharge 

Avg. Daily Depth-of-Discharge 

Rated 
Capacity 

Usable 
Capacity 

Cutoff Voltage 
(LVD) 

Presenter
Presentation Notes
Consider a battery like a fuel tank in a vehicle and relate SOC, DOD and capacity to the tank volume and daily use.

Reference: Photovoltaic Systems, p. 243-247
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Sizing the PV Array 

 
 The PV array for stand-alone systems is sized to meet the 

average daily load during the critical design month. 
 

 System losses, soiling and higher operating temperatures are 
factored in estimating array output. 
 

 The system voltage determines the number of series-connected 
modules required per source circuit. 
 

 The system power and energy requirements determine the total 
number of parallel source circuits required.  

Presenter
Presentation Notes
The PV array for stand-alone PV system must be sized to produce enough energy to meet the load in addition to accounting for losses in the system. This ensures that the battery will not operate in a deficit charge condition for extended periods, which decreases battery life and system availability. 

Reference: Photovoltaic Systems, p. 247-252 & Worksheets on CD-ROM
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PV Array Battery Charging 

 Standard silicon PV modules with 36 series-connected cells are 
optimally suited for charging a nominal 12 V lead-acid battery. 

Voltage (V) 

Isc 

Imp 

Vmp Voc 

Normal operating range 
for 12 V battery  

11.5 V  14.5 V  

Pmp 

Presenter
Presentation Notes
Standard silicon PV modules with 36 series-connected cells are optimally suited for charging a nominal 12 V lead-acid battery. Their maximum power voltage is typically at least 15 V at Standard Operating Conditions (1 kW/m2, 50°C), which is just high enough to account from some voltage drop, while operating the module near its maximum power point. Operating to the left of the maximum power point ensures that the maximum current is produced by the array. Correspondingly, two series-connected 36-cell PV modules (or one 72 cell module) are usually needed to charge a 24 V battery, while four series-connected 36 cell modules (or two 72 cell modules) are used to charge a 48 V battery. 

Reference: Photovoltaic Systems, p. 247-252





 2012 Jim Dunlop Solar System Sizing: 9 - 27 

Sizing Bimodal Systems 

 
 Bimodal interactive systems with battery storage are primarily 

sized for stand-alone operation, based on the critical loads to be 
powered in grid backup mode. 
 

 The inverter must also be sized for the maximum array output 
during interactive operations. 
 

Presenter
Presentation Notes
Reference: Photovoltaic Systems, p. 232
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Utility-Interactive PV System  
with Energy Storage 

Inverter/ 
Charger 

Critical Load 
Sub Panel 

Backup 
AC Loads 

Main Panel 

Primary 
AC Loads 

Electric 
Utility 

Bypass circuit 

Battery PV Array 

AC Out AC In 

DC 
In/out 

Charge 
Control 

Presenter
Presentation Notes
Bimodal systems are utility-interactive systems that use battery storage. They can operate in either interactive or stand-alone mode, but not simultaneously. These types of systems are used by homeowners and small businesses where a backup power supply is required for critical loads such as computers, refrigeration, water pumps and lighting.

Reference: Photovoltaic Systems, p. 102-110, 232-233





 2012 Jim Dunlop Solar System Sizing: 9 - 29 

Sizing Hybrid Stand-Alone Systems 

 
 Hybrid stand-alone systems rely on other energy sources in 

addition to a PV array in meeting system loads. 
 

 Consequently, the sizing of the PV array and battery are less 
critical. 
 

 The relative size of the PV array and other energy sources is 
flexible, and depends on the desired design objectives, such as 
minimizing costs, or fuel and maintenance for generators. 

Presenter
Presentation Notes
Reference: Photovoltaic Systems, p. 232
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Hybrid System 

DC Load PV Array 

Battery 

Charge 
Controller 

Inverter/ 
Charger 

AC Load Engine/Wind 
Generator 

Presenter
Presentation Notes
Hybrid PV systems are stand-alone systems that rely on other energy sources in addition to a PV array in meeting system loads. Common energy sources used in hybrid PV systems include engine generators, wind turbines, or small micro-hydro generators. Hybrid systems offer several advantages over PV-only or generator-only systems, including lower costs, greater system reliability, and flexibility in meeting variable loads. With an additional energy source, the size of the battery and PV array in a hybrid system can be minimized compared to a PV–only system.

Reference: Photovoltaic Systems, p. 102-110, 232
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PV System Sizing and 
Estimating Software 

 Public Domain (NREL/DOE) 
 PVWATTS: www.nrel.gov/rredc/pvwatts/ 
 HOMER: www.analysis.nrel.gov/homer/ 
 In-My-Backyard (IMBY): www.nrel.gov/analysis/imby 
 Solar Advisor Model (SAM): www.nrel.gov/analysis/sam/ 

 
 Commercial 

 Clean Power Estimator: www.cleanpower.com 
 PVSYST: www.pvsyst.com 
 OnGrid: www.ongrid.net 
 PVSol: www.solardesign.co.uk/ 
 PV F-Chart: www.fchart.com 
 Maui Solar Software: www.mauisolarsoftware.com/ 

 
 Manufacturers 

 Inverter string sizing and various system sizing and design tools 

Presenter
Presentation Notes
A number of public domain and commercial software tools are available for sizing and estimating the performance of PV systems.
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Summary 

 
 Sizing PV systems is an iterative process used to determine the 

relative sizes and configurations for major components needed 
to meet the functional requirements and performance objectives.  
 

 Interactive PV systems are sized independently of loads. 
 

 Stand-alone PV systems are sized based on load requirements. 
 The battery is sized to meet system average daily load for a specified 

number of days (autonomy). 
 The PV array is sized to meet the average daily load during the worst case 

insolation and load conditions. 

Presenter
Presentation Notes
Reference: Photovoltaic Systems, p. 252-254
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Questions and Discussion 

Presenter
Presentation Notes
Suggested Exercise: Use worksheets on CD-ROM and examples in textbook to size stand-alone PV systems for different load scenarios.

Reference: Photovoltaic Systems, p. 252-254
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