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The programs offer multiple models to
calculate the same aspect of a PV system
simulation. To test multiple models, different

Table 1: Annual Irradiance gain from GHI to POA effective
irradiance for different sky models and IAM functions.
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Figure 1: Isolating the IAM behavior. The ASHRAE model
implementations are identical while there is some
variation among the Sandia model implementations.
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Figure-2: This bird’s-eye view of the year shows
that the small differences at low AOI have a greater
influence than the larger differences at high angles.

Module model: PVsyst
Uc=29, Uw=0

v 0
model combinations were considered and Modute L"é’i?!a‘,r’l}’i‘fn‘ s 1t s S0 2 feees) R
multiple simulations were executed. Bl s0 s
Module model: PVsyst o a0 W0
The combinations presented here focus on Ue=20.74, Un=7.05 | » 0 B
three areas: Module model: PVsyst £ 0o} o 0
Uc=31.86, Uw=2.2 £ ast 10 10
1. Models used to determine POA irradiance sl | o 0
Module model: CEC | \
- Uc=29, Uw=0 10.40% A% 78 o] 00 400 600 800 1000 12 -1 755 50 @6 1000 100 10
2. Models used to calculate module efficiency EMtective iradiance [W/mi) Effective imadiance (Wj?)
Module model: CEC
3. Models for inverter and wiring losses Uc=20.74, Un=7.05[ 10:40% 10.50 %
Modul del: CEC Module mod. Puyt Module model: PVsyst
i i inati odule model: 16229, U= 20, e
The |rrad|anc-e mz?del combinations use Perez e B Uwz.5[ 1050% 10.60 % 12 = 0" 12 — "
and Hay-Davies diffuse sky models along with 15 o
. . =11.0
ASHRAE and Sandia IAM models. Module model: SAPML 9.90 % 9.50 % 10.00 % Slos -
, Uw= 70 w0
. . S0 - . -
The module model combinations use PVsyst, Module model: SAPM . 5 % s % 3
: odule model: SAPL 1000 % 9.50 % 10.10 % ]
CEC and SAPM module models along with €=20.74, Uw=7. S S a0 r \‘Ma’m 1n
> 2 Vi,
PVsyst, NOCT and Sandia cell temperature Module model: SAPM | g g0 g 0/501% 10.00 % g = o N\ :]
models. The module parameters were taken Ue=31.86, Uw=2.2 . \ ©
[] 200 800 1000 1200 [ 200 800 1000 12 -

from PVsyst, CEC and Sandia databases. To
simulate the module models with considered
cell temperature models, equivalent U, NOCT,
Sandia a and b parameters were calculated.

Table 2: Annual module efficiency for different module
models and operating temperature model parameters.
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Figure 3: A deeper look into the first row of Table 2. Each software produces a different
temperature/efficiency profile from the same set of model parameters.
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Table 3: Annual inverter and wiring losses. Each software uses
a different method.

Figure 4: lnverter efficiency curves calculated with
different inverter models/software. Inverter parameters
are taken from program’s respective databases.

Figure 5: Wiring losses in PVLIB, PVsyst and
PlantPredict have a quadratic relationship with power
compared to a linear one in SAM.
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