Estimating Standalone System Size

This procedure provies a good estimabf how poweful a photovoltic system is neeatl to suppd a
given eletricd load ata speifi c site. Befordindizing a /stem design, erecommend contactingur
Solaex sales represtative for sizing confimation. Confimation isadvised:
» Particulaty for systems with arrgs lager than 1000 watts;
» Because microcliaie zones macause siteonditions to difer substanti®y from area
climate records;
* For ary system whosediability requirement is crite or where diability/cost tradoffs are
an impatant issue.
This procedure is for sizing a “standalone” By¢tem, one which supps a loadvith no othe power
source. Ata minimum, suclistems idlude a PV arrg a storagedttery, and required switchgear and
wiring. Most also inlude a gstem control evice, paticularly in sitietions where the kml vaies
significanty from one dg to anothe andwhere the battgrshould be protied against ovehage or
overdischege.

This pocedure uss o tools:

» Solaex’s World Designinsolation nap, which shows wddwide insolation to thextent it
has ben relialdy recorded,;

» an Ecd workbook whth helps a useraculate his average dgielectri@ loadand, using
sola dag from the DBesign Insolatian mep, detemine the size 6PV g/stem needed to
support it. To use this wakbook, nanad Sizing\Wbrkbook.xlsyou must download it from the
CD into Excel oryour compute When using tafour workshets which compise this
workbook, note théllowing deta enty conventions.

Data Entry Conventions

Lines on which you may enter (in most cases, for
meaningful results, must enter) values are shaded blue.

Lines which include approximations, such as 85% inverter
efficiency, are shaded Bilill If you have data which is more
accurate than these approximations, you may override the
entries in these fields.

Lines with no color coding are “locked” to prevent alteration
of the sizing formulas.

Step 1: Calculate daily load

Downloal SizingWbrkbookxds from the CD into Excel oyour compute Splityour computer scea so
you can see #se instrations and Ecd simultaneous, or toggle between the two prograrszing
Wbrkbook.xlsncludes two Ieed catulation spreadsheet®C Load Calc for cculating the daly enegy



use ¢ DC loadsAC Load Calc for calculating engly useby AC loads. Entethe load wattages (which
may be printed on the unit'samepkte) and daly runtimes. Each shekwill accept up to 15 sepaie
loads. The total from each shis automaticdy forwarded to thérray Sizingworkshest, which
calcubtes equired PV arrg powe.

Step 2: Size Array

Using the @culated load, lar data, and thecharactestics d the modlle you selet, the Array Sizing
worksheet detenines the number of modules requiead the array’s series/parallel cdiguration.
Mary of the lines acompktedautorreticdly. Enter vales in lines 5, 7, 91, and 13 using the
instructions belav.

Line Instruction
5

Enter your system nominal voltage (must be a multiple of 12 volts.)

This factor provides a generally accepted margin (20%) for energy losses within
the system and for variation of the solar resource. Increase the factor for

systems with critical reliability requirements, extreme energy losses, and at sites
with high solar variation. Under certain conditions, the factor may be decreased.

5 Refer to World Design Insolation map for design insolation. Enter the value on
Line 9.
11 Enter the I, (current at maximum power) value, in amperes, for the selected

module on Line 11. Solarex manufactures modules with I, ranging from 0.08A
to 7A in 12-volt nominal configuration. Usually, the appropriate module for an
array is the one which provides the required current with the minimum number of
parallel modules.

13 Round the number of parallel modules recommended on Line 12 up to the next
whole number.

14 The number of modules in series necessary to provide charging voltage
appropriate for the system voltage entered on Line 5.

Step 3: Size Bitery

The Battey Sizing sheet ®mmends #tery capadly based on site latitude. Mag&ntries orLines 7
and 8 baxd onyour site latitude and the insttions belav.

Line Instr uction

7 Enter the number of days of reserve capacity you desire.

8 To obtain reasonable lifetime from lead-acid batteries, they should not be
discharged beyond a certain point: 50% of full charge for “shallow-
discharge” batteries, 20% of full charge for “deep-discharge” types.
Enter the factor for the battery you prefer; the factor adjusts nominal
battery capacity to usable capacity, producing a battery recommendation
in nominal (manufacturer's nameplate) energy capacity.




The function of the battery is to provide energy at night and during periods of subnormal insolation.
Many factors affect the size of battery required for an application, including battery type, site
temperatures, desired battery lifetime, frequency of battery servicing, and rate of discharge. In addition,
battery capacity may, within limits, be “traded off’ against array size: the larger the array in a system, the
smaller the battery required. If you require accurate analysis of these factors and precise optimization of
system performance, or if you are considering using a battery other than the lead-acid type, contact your
Solarex representative.
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