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The P10, P50 and P90 data in statistics refer to a value that is expected to be exceeded in 10%,
50% and 90% of the cases in a given temporal sample and is done through the process of Monte
Carlo simulation (Dobos, Kasberg and Gilman, 2012)). The data samples used in this analysis are
of two kinds: the weather data of a particular location recorded for generally 28 years (and at least
15 years) and the energy output obtained from a simulated solar PV generator during these
specific years. ClimateCypher is an in-house software package of Exemplary Energy capable of
reading files containing satellite-derived solar data, surface weather data including any ground
measured solar data which processes the Reference Meteorological Years (RMYs) which
represent the entire time duration of the weather data into a single typical year for easy building
and energy system modelling. It generates the RMY (A, B or C according to the weighting given to
the weather elements, with A having the greatest weighting given to solar irradiation) as well as the
P10 and P90 data such that each month is represented by the one from a specific year
concatenating the weather data recorded in those particular months into a synthetized year (Lee,
2011). This analysis records the process of selecting the months that will comprise the atypical
years which will be the 10" and 90™ percentile from each of the months during the decades in the
analysis. The RMY-A data generated by ClimateCypher is to be confirmed as equivalent to the P50
year data from the entire period.

This analysis uses a residential solar electricity generation system which consists of 3kW solar
photovoltaic panels connected to an inverter with a DC to AC conversion ratio of 1.2. Hence the
inverter size is simulated as 2.5 kWac. The System Advisor Model (SAM) developed by the US
National Renewable Energy Laboratory (NREL) is used to simulate the energy output from the
weather data input into the software. It performs the P10, P50 and P90 analysis and gives the 10",
50" and 90" percentiles of the energy output from the PV system for a minimum of 10 years of
single year weather data (National Renewable Energy Laboratory, 2020). From SAM the year
which generates an energy output closest to the 10", 50" and 90™ percentile of the energy outputs
is established.

The P10, P90 and the RMY-A file obtained as the output from ClimateCypher is then input into
SAM and the energy output corresponding to these TMY data sets is obtained. Then the energy
output obtained is compared to that of the 10™, 90" and 50" percentile of energy output obtained
from the decades-long full weather files. Also the weather elements like ambient temperature, daily
average solar irradiation, monthly average global horizontal irradiance and diffuse irradiance is
also compared between the single year weather data for the years producing energy close to the
10", 90" and 50" percentile of energy and the P10, P90 and RMY-A weather file generated by
ClimateCypher.

The Australian Building Codes Board (ABCB) has segmented Australia into eight climate zones as
shown in Figure 1 (Australian Building Codes Board, 2019). This analysis will be performed for all
eight Australian capital cities and two other locations to take into consideration all the climate
zones defined by the ABCB. The locations are listed in Table I.
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Table I. List of locations for which analysis is performed and their details

Location State Climate Climate Zone Longitude | Latitude | Elevation
Zone Description (°E) (°N) (m)
High humidity
Darwin NT 1 summer and warm 130.89 -12.42 304
winter
Brisbane QLD |2 Warm humid summer | ;55 45 2739 |4

and mild winter

Hot dry summer and
Alice Springs | NT 3and4 warm winter (zone 3) | 133.89 -23.8 546
/ cool winter (zone 4)

Sydney NSW [ 5 Warm temperate 151.17 -33.95 6
Adelaide SA 5 Warm temperate 138.62 -34.92 48
Perth WA 5 Warm temperate 115.98 -31.93 154
Melbourne VIC |6 Mild temperate 144.97 -37.81 31.2
Canberra ACT |7 Cool Temperate 149.2 -35.31 578.4
Hobart TAS |7 Cool Temperate 147.3 -42.9 4

Cabramurra [ NSW | 8 Alpine 148.38 -35.94 1482.4
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Figure 1. Climate zone map of Australia
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