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Note 1:

» PVsyst versions 6.64 and above use different NEP inverter OND files. To ensure correct results,
delete any existing NEP OND files from the PVsyst inverters folder.

* Download newest NEP OND files: https://es-la.northernep.com/productos/#descargar

» PVsyst requires adjustment of the Hidden PVsyst Parameters for NEP system modeling.


https://es-la.northernep.com/productos/
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General parameters

» Select geographical location and climate file have, define
the array’s azimuth and tilt. PVsyst offers different options for
various types of projects, including simple fixed tilted plane,
multiple orientation, seasonal tilt adjustments, ‘unlimited
sheds’ for large systems, sun shields (modules mounted to
facades of buildings) as well as various kinds of tracking
arrays, both single and double-axis.

» Set the main system parameters, such as modules,
inverter, DC size, string lengths, etc.

» Select the NEP microinverter to choose
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Low Limit Power Threshold

NEP Microinverters can convert available energy of a PV module at very low power levels with
higher conversion efficiency due to a feature called “burst mode”. This feature captures the
available energy from a PV module at very low light levels (for example, during dawn and dusk)
and bursts this energy into the grid when enou% energy is available for one or more full AC
cycles. This takes advantage of the available PV module energy when the light conditions are
too low to operate the microinverter in the MPPT operating range.

PVsyst has a hidden parameter that discards any power production in the model output that is
below a certain low limit threshold of the nominal power rating of the inverter. The default
value in PVsyst is 0.5%. Set the Power Threshold / PNom lower limit parameter to 0.01% so
that the PVsyst calculations include power production to essentially zero output for
microinverter systems.

* From the main page click on Preferences and select Edit hidden parameters.
Select the Requlators and converters from the Category drop down menu.

Sclroll to the bottom and change the MPPT converters: Power Thresh./ PNom lower limit
value to

0.01 %. The default check mark will disappear.
Set this value back to default when modeling non-NEP systems.
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Maximum DC to AC Ratio

 When modeling systems with a DC to AC ratio of greater than 1.3
of PV module STC rating to nominal microinverter output power,

you must adjust the Maximum PnomRatio for inverter sizing
parameter. The default value in PVsystis 1.3.

 From the main page click on Preferences and select Edit hidden
parameters.

 Select the System design parameters from the Category drop
down menu.

 Adjust the Maximum PnomRatio for inverter sizing parameterto a
higher value (for example, 1.5 or 1.6).
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Click Detailed Losses to modify the input values to accurately represent
performance calculations when using NEP Microinverters.

DC Circuit Losses

» Because NEP Microinverters is connected to each PV module and
mounted directly under the module, there are no long DC runs to the
inverter. This eliminates any DC wire losses. To adjust for this:

» Click onthe Ohmic losses tab in the Detailed losses parameter window.

 Adjust the value for DC circuit: ohmic losses for the array to 0%. This
causes the Default check box to become unchecked automatically.

» Adjust the Global wiring resistance value to 0 mOhm.

System Variant (calculation version)

Variant n* [VCO Variant 1

Input parameters
Mandatory

@ Orientation

PV field detailed losses parameter = —
Thermal parameter  Ohmic Losses | Module quality - LID - Mismatch | Soiing Loss | 1AM Losses | Auxiiaries | Unavailabiity |

DC circuit: ohmic losses for the array

Global witing resistance — 0.0 mi ] ﬁ Detailed computation

| orinlosshacionatSTC [00 | % |  Defout
— Rl
Voltage Drop across series diode  [0.0 v ] v Default
AC circuit: inverter to injection point External transformer
|  Significant length, to be accounted for |  Extemal transformer present
po_'m[T5] 10 % 005 kvl
2 2|
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AC Circuit Losses for Microinverter Systems

PV field detailed losses parameter C

* Toadjust the model for AC circuit losses, in the Ohmic losses tab,
select the check box Significant length, to be accounted for in the AC b T el S e B e

Circuit: inverter to injection point section. ;";m: —

« Since the highest recommended voltage drop is 2% for the furthest AC Vohoe D g s doce [0 V|V ol 2
branch circuit from the injection point and since there are AC branch PR A
circuits in any system with shorter wire runs (adequately sized L 88 | W i o o [ o
conductors and lower losses), we recommend entering 1.75% or lower Dusssnanzi TE f !
for Loss Fraction at STC. vasmaroasic. 7ov 9% 2] L

.
« If the exact voltage drop, averaged across all AC branch circuits, is |
IE Losses graph X Cancel ' 0K

known for your design, use this number in this field. | e |
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Adjust Module Mismatch Losses NEE®

Concerned sub-array [PV Array ] Apply to all sub-arrays

Microinverters eliminate the PV module mismatch losses
that otherwise affect a string, compared to a 2% first-year » »
loss in a traditional system. P |

Thermal parameter  Ohmic Losses | Module quality - LID - Mismatch | SoiingLoss IAMLosses Auxiliaries Aging Unavailability ~Spectral correction

Loss when running at fixed voltage o0 | %

Deviation le efficiency with
s.

Loss

Mismatch losses are caused by the manufacturing
tolerance of the modules, temperature differences during

operation, uneven soiling and other environmental factors T e Ea O i @ea ©
such as overcast weather conditions, partially melted et et e ||
snow, fallen leaves, etc. [

(negative value indicates over-performance) )
| etaiied computation |

Q) Detailed study

Verify that PVsyst sets the mismatch losses to 0 with
microinverters. For traditional systems, the default value is
2% for the modules and an additional 0.15% for the string
voltage mismatch.

|2 Losses graph | K concel ‘ "ok ’

String or central inverters operate PV modules in series
strings, in which the lowest performing module limits the
performance of all the other modules in its string and https://www.pvsyst.com/help/mismatch_loss.htm
parallel strings that are connected on the same DC input

bus.



NEE?

NORTHERN ELECTRIC

Note 2: Mismatch Growth over Time

Aging Tool: NEP

Thermal parameter Ohmic Losses  Module quality - LID - Mismatch _ SolingLoss  IAM Losses ~ Auxiliaries | AGing | Unavailability ~ Spectral correction

PVsyst offers a tool that simulates the growth

of mismatch loss and module degradation over R il

time.
. . . . Mismatch degrad. factor [0.01] % £

The mismatch loss of a traditional system will e

row over time due to the un-even rate of

egradation between modulesin astring. NEP
experiences no losses due to mismatch over
the life of the system.

The NEP system is, however, subjected to the e
modules’ degradation over time (as are all PV e
systems). Aging Tool: String Inverter
1. Go to the main interface screen. e

2. Click the Detailed Losses button.
3. Select the Aging tab.

In this example we used year 20. Note the e
additional loss due to the growing mismatch T — T
suffered by the traditional system.
et MM ‘«im
1saveas model

Keeps calalated Mismatch values




NORTHERN ELECTRIC

Adjust Soiling Loss NEE®

- . . Dirt loss factor in NEP-Dirt loss factor Difference
* PV module soiling depends on the geographic region and string inverters
the local environment. While an NEP System does not 2% 0.8 % -1.2%
impact the degree of soiling on a module or string, it does 5% 3% 2%
mitigate some of the loss py maximizing the performgnce 5% 5% 32%
of each individual module independently and preventing o X7 7
0 0 - 0

modules compromised by snow, dirt, or debris from
dragging down the performance of other modules.

To adjust this parameter, select the Soiling Loss
» NEP assumes that soiling in a PV system can be largely tab and change the Yearly loss factor to the

non-uniform. Such variance in soiling across astringor ~ adjusted loss factor.

entire array creates module mismatch much like direct o
shading. Accordingly, to capture the impact of NEP
Microinverters on So|||ng m|t|gat|on, we recommend Themal paramete | Ghmi Losses | Modue aualty-LID - Mismetch Saiing Loss | M Losses | Audiries | Unavaabily

designers take into account the impact of mismatch due
to soiling and roughly halve the losses. A representative

table of soiling losses changes for different soiling rates
follows:
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* NEP system minimizes the energy loss due to partial
shading when compared to a traditional inverter. If
the system in question has shading of any kind (trees,
chimneys, inter-row shading, cables) the 3D physical
system layout should be designed to account for the
energy loss due to shade. An accurate shading
simulation will ensure the NEP advantage is reflected
in the annual energy output of the system.

* Unlike a traditional system, in which the production of
entire strings may be affected by partial shading of as
little as a few cells of one module, NEP confines the
effects of partial shading to the shaded modules only,
thanks to its module- level MPPT. The module-level
optimization in PVsyst is taken into account when
using the Module Layout method for calculating
shading electrical losses.

* Forthe 3d design add obstructuions and buildings to
simulate losses by shading accurately.

* You can enter far obstruction curves of far
obstructions like mountains or buildings, in the
horizon option.

» |fyou find cables try to simulate them as well, this will
have a clear impact in production of energy, specially
inastring inverter system.

https://www.pvsyst.com/help/modulelayout.htm
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https://youtu.be/eeU2HmxJ8jk
To activate the Module Layout functionality:

1. Once the 3D scene is constructed, click the Module Layout
button in the main interface:

Variant Fovew [ sove | » | ot T reorder | T pekte
Variant n° vc3 i sE1a0K

Main parameters Optional Simulation

(@ Orientation ‘ @ Horizon

P> Run Simulation

@ system ‘ (@ Near Shadings

(@) Detailed losses ‘ (@ Module layout | | € Advanced Simul. ‘

(@ self-consumption ‘ (@ Energy management

(@ Storage ‘ (@ Economic evaluatio
Q, swstemoversen |

The Module Layout interface shows a schematic layout of the

manAdiilAac Frama +hhAa DN

Match the table szesto these mocuies

https://www.pvsyst.com/help/near_shadings_partition.htm
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Module Layout & Shading

For a correct shading and shadowing analisys please make an analisys per module defining every module as
individual string

Definicién de sombreados cercanos, Variante "Microinverores NEP1"

© Shaded PV module: detailed I/V curves of the submodules = ] X
—Escena 3D de sombreados cercanos: — - lear sky, 21/12/1111:00————
SR ; . ~ Global 540 W/m2 Temper. 41°C
Comentario |Nueva escena de sombreado St #1 L : .
I I Module #13 in the string, portrait Diffuse fraction  19.3 %
. { * Importar | Globlnc = 540 W/m?, Diffinc = 104 W/m?, Temp = 41 °C
b Construccion / Perspectiva
{ = Exportar I 6 T T T T T T T
FCompatibiiidad con parémetras Orientacién y Sistema Para los célculos de cadenas de médulos, debe definir Ia L |
. Oriente/Sistema Escena 3D particién del médulo para cada campo FV activo |
Area activa 605 m2 616 m? I =T T Pmpp = 1254 W
o Pmpp = 125.
Indlinacion de campos 10.0° 10.0°
Azimut de campos 5.0° 5.0° “r T BN
En el editor de sombreados 3D, verifique las
—Tabla de factores de sombreado—————————, definiciones de los campos. =
z 3+ Uy ] n —Shadingloss—————————————————————
Tabla Gréafico g 1 Pmip shaded = 76.5 Shaded module Pmpp 785W
Global Shading factor 37.2%
—Utilizar en simulacioi —Modo de calcuk 2k ] Linear (shaded area) 7.0%
Electrical 30.2%
O sin sombreados @® Répido (tabla) O Lento (simul.) 0 urvety
urve type-
) Sombreados lineales 1+ E @1
Fraccién para efecto eléctrico 100.0| | % WermE
P ! - 0 O PN curves
O PV simple curve
IO Célculo eléctrico detallado (segun el disefio de mddulo) I 0 \ . , , L L
3 0 3 10 15 20 25 30 35

40
votage 1]

QResumen del sistema ’ ‘ Elmpn'mir | l x Cancelar ” / OK |

https://www.pvsyst.com/help/modulelayout shadings3d.htm
https://www.pvsyst.com/help/near_shadings_electrical.htm
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* If a shading object is sufficiently thin,
its shade will not cover a full cell. Even

® Evaluation of the shading electrical factor for thin objects

—Thin object:

Shading dispersion of a far object

if itis rather far and produces a broad B GBI rrerreeerers 2o I
semi-shading itis important to take Y
this effect in'account. o

* Thisis the case of electrical wires et woem | ©
above the array, handrails, etc. The 2| 5 iy ae% prames
case of electrical wires is particularly = .} . i thevalo for“Frachonforcectncal effct
iImportant, as it affects the array ! -~ g e o e e e
during the whole day. " af

K Y S s L & 34;
0: | | | Iﬁ_—owh _io = 89.2 894 896 gﬁfan;:sa”:t(i:: 90.4 906 908

T: i T: T
04 03 02 01 00 01 02 03 04
Collector extent [m] and PV Celis _El Close

You will find this tool in the 3D editor menu, "Tools > Thin
Objects Analyze tool".
https://www.pvsyst.com/help/shadings thinobjects.htm
https://forum.pvsyst.com/topic/2642-thin-object-shading/
https://www.pvsyst.com/help/shadings_partitioninstrings.htm

PV Cell Thin object, at different positions / instanté’ '



https://www.pvsyst.com/help/shadings_thinobjects.htm
https://forum.pvsyst.com/topic/2642-thin-object-shading/

