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Overview

« String mismatch tool

« SolarEdge optimizers

« Multiple orientations management

« Thin object shadings

« |AM definitions, Module surface

o Pumping Systems

« Unlimited Trackers / Bifacial Tracking
o Lithium lon batteries
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New String Mismatch Tool

Mismatch losses in PVsyst

Mismatch causes:

Shading Detailed hourly calculation

Module variations (incl. ageing)
Temperature gradients
Non-uniform Wire length

The new tool allows to estimate the mismatch
losses in between strings (voltage)

Module variations impact mainly on current
(mismatch within one string)

Temperature and wiring variations impact
mainly on voltage
(mismatch in between strings)

Fixed mismatch factor
(has to be estimated)

Question: What are the possible benefits of
string inverters compared to central inverters?

General comparison of voltage mismatch and current mismatch

IV/PV curve analysis
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New String Mismatch Tool
Compare different wiring layouts

P — IV curve analysis
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;.
SolarEdge optimizers

More flexible configuration of SolarEdge architecture

Example:
Configuration with 4 inverters, 5 orientations, 3 string lengths

&} Inverter definitions for Solarkdge systems - o x

InvertersinputsTab | Strings with mixed orientations or optmizers |

barrays Nocth Inverter #2 & #41% A =
PR Adjusts sub-arrays | Reinitializes Inverter List | . . -
N Opt ser/parall Nb.inv.inputs i |nve r-ter- #1
Sub-array #1 20 3 1 SE33.3K oK Masc: mamber of stngs. o =) . S, . .
Sub-array #2 13 6 1 SE33.3K 0K =l - =
Sub-array #3 20 3 1 SE33.3K oK Nominal PNom ratio 133 e .
Sub-array #4 13 9 1 SE33.3K oK ﬂ 7 S
Subarray #5 19 8 2 SEILHK oK (¢ Show sub-arrays : . .
™ Show nb. optimizers in series
Inverter #35
[ Inverters input
[T o] %,
String=1 String=2 Sting#3 String=4 Plom PV PomRatio b
Inverter #1  SE33.3( sub-array #1  v| [sub-array #1  v| [sub-array #1 | |subaray #3  v| 25.88kW 0.78
Inverter #£2  SE33.3( sub-array 2 v| [sub-array #2 v | [sub-array #2 | [subaray 2 v| 29.10kW 0.87
Inverter #3  SE33.3( sub-array 4 v| [sub-array #4 sub-array #4 v | [subaray #4 v | 30.58kW 0.92
Inverter #4  SE33.3( ISubﬁrray #5 -] |5ubanay #5 | @rray #5 v | |5ubarray #5  w| s082kwW 0.93

. ) . Inverter #1
. Individual string assignment
Inverter list

NManualModif = 25
X Annuler o oK

Inverter #2 |




Multiple Orientations Management

PV modules with many different orientations may be grouped into 1-8 average orientations

Example 1:

‘General information

H Orientations match the system definition.
Irregular topology with all tables averaged
In one orientation group Zenitn il overview |
bt analyis | 5 system deais % Automatic identification A
) Flot type |F'\ane orientations ﬂ
“Marth East.
s Plane orientations Tolerance 3.0 Q, 1dentify orientations | &)
26.0 T T T T T T
| ° ¥ Orientations
| o
| 258 i
| o ) Add new orientation Delets
. g | Name Azimuth_| Tilt Area
| 258 o 1 =
¥ o o @ = Orientation #1... 13.9° 25,17 6163.5m?
E ° ° Dn
= ps4f o B
E “ @ s

-5 o 5 10 18 20 25 30
Azimuth [F] 3 System match
/ ¥ Analysis w
Distribution of all Gose ‘

table orientations

GE: Siouth
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e
Multiple Orientations Management

Orientations were automatically
Example 2: dinto 4 entati
. rouped into 4 average orientations
Non-flat roof that was automatically grouped group ) & ) .
(manual adjustments are still possible)
@ Shading scene construction — [m] *® ' Orientations management tool - [m] X

File Create Select Edit View Tools Debug Help

LR N I S ar e B BT= TR % B

® 6 kd@

ral information
3 D o Crientations definitions don™t match the system perfectly, please open the “System match” panel to get murey/ ‘
v

Histary Selection Paint of view Zoom Render
— - Wil overview |Q Details | /
[ Analysis |E,. System details | [ T T D ~
Plot type IFlane orientations |
Plane orientations
20 22 Orientation #3.. 23.8°  16.3° 219.6m2
! e -2 Orientation #4... -11°  20.5° 450.6m?
s
19} o ora
@ a0 o
1k o e 0.0 g%o ] ® o3
L] 3 (1] o °

7k o ©° by S, e 4

o SLRTINE L5 ¥ 2o 3K A

ER °"\a3=o o uou? . ® |

E T o B o ¥ System match
15 Po ® s 2 °© o g g

o, 8 ° Orientation #1 : The Shading area is slightly lower than the PV
1o 8" = g modules area.
- E Orientation %2 matches with the System definition .
8 = o Snenaton =3t esieen e ¥~ Cross-check witt
1l ° ° ] Orientation %4 matches with the System definiton
o system definitior
. . e T T R T R T
O r I e ntat I 0 n # 1 Azimith [] w Update variant orientations
- e L4

N  Close
Grid cell size: 25,00 m___ Perspective view Active ares: 1831.87 m*
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Thin object shadlng

-0 The fraction of the electrical effect
i i DLt | ® 0 00« - e
Thin objects do not cast sharp shades € x ¥Fraan aeldq @ needs to be specified
porometers ME. of segments |SDD m
Shaap:lype 3
Cable
Len 25000 g . . -
¢ i [ Thin Object 240 =
T o segnerts 00 Pozition and Orientation
¥ Thin Dbject ﬂ]ﬁ %
T pEE—— This value expresses the loss of
If width of shadow > cell width Z ZEEZ Eifm EDEY currentin a shaded PV cell
the electrical shading effect will be reduced =
color
R cancel close ‘
Grid cell size : 25.00 m Perspective view

The new tool allows to estimate the Fraction of Electrical Effect

‘Thin object

Shading dispersion of a far object e | Shading dispersion of a far object

B Object's width 20, D mm ~ Object's width 20, D mm
35 4 &0 W e 4

- T - j

[=I J l Distance of array 10 = . e Distance of array |30 =

Cell size 156 mm | : Cell size 156 mm
30f- | :
Shade maximum intensity ~ 27.3 % S0 v K Shade maximum intensity 9.2 %
Shade total width 113 mm : s Shade total width 298 mm
. : Shade half-value width 77 mm | : shade half-value width 238 mm
- | : Shade integrel 20.0 (mm) 2 . Shade integrel 20.0 (mm) El

Maximum loss on one cell / string 8.6% (incurrent)

Maximum loss on one cell /sting 128 %  (in current)

N This is the value for "Fraction for electrical effect” N This is the value for "Fraction for electrical effect”
S P
H H
= 15 =
3 3
2 E = .
100% shadin £ 25fF E 2 ’ :
g E 25 : 100% shading
100 o N L RREECETPTRPRPRPPE T EEE R 100
3 20f E
a0 E 15F Left c 3 80
i uf 3
60 2" Cprfler 10k 60
sk | SE ht el E
Max. 27.3% “ L Lt Tl “
; 20 802 89.4 296 B9.8 90.0 902 90.4 906 90.8 g : 20 802 89.4 296 B9.8 90.0 902 90.4 906 90.8
Sun angle variation Max. 8.2%! Sun angle variation
) [ [ — — e [ [ E— —
04 03 02 01 00 01 02 03 04 _ 04 03 02 01 00 01 02 03 04 _
‘ Collector extent [m] and P Cells FLFemer | Collector extent [m] and PV Cells FLFemer
|

DDDD
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IAM definitions, Module surface

IAM: Incidence Angle Modifier
Describes the angular reflection properties of the PV module surface
In the past, the PVsyst default was to use the ASHRAE model (empirical)

New: IAM default function is given according to PV module front surface

Definition of a PV module - O X
Basic data | Sizes and Technology | Model parameters  Additional Data l Commercial ] Graphs ]
|
Description Genenic. Mono 250 Wp 60 cells The Surface material deﬁnes
Optional additional specifications available for this PY module .
the IAM function
Low-light data | Measured |4 Curve  Customized 1AM | Secondam parameters
[~ Special 1AM defined for this module Incidence Angle effect
Frant Surface . .
Incidence Angle Modifier & Detuk The IAM function is now modeled
Mormal glazs . .
Ty p— — & User defined prTIERETE according to Fresnel refraction laws.
1,04 M Textl_,ued glazs
UlB [ " ASYRAE Model| Plastic
Y| Points
o7l Ihc. Angle
05 1 oo
05k . .
o 2[00 o User-defined profiles
03f #E0010%7 0 gre still possible
02 4 |60.0 0.962
P 5 oo [oesz
0.0 .
g 5.0 - i Delete
0 10 20 Sﬁlncidgr?ce Aﬁngle [:?D 70 a0 90 g 0816 J
4 Show Optimization Copy to table Frirt X Cancel | o 0K
(]
DDDGG%
H ()
Bruno Wittmer Page 9 PVsysto



Pumping Systems

Pre-sizing suggestions

el il Flequested autonamy ’Wi day(s]

Head min. 800 meters
Head max 8371 meters =
i E99 mdday scceptedmissra [0 S % 9

Hydraulic power 2660 W [wery spproximative]

Suggested tank volume 400 ¢ |
Suggested Pump power 9.1 k'
Suggested P power 11.5 Kw'p [nom.]

Pump definition SubArray Design

System information

Chosen pump PSOK C-5J17-11

Technology Centrifugal Multistage Head
Max. power Q500 W Flow Rate

Presizing help
" Mo Sizing

HeadR:
eadRange ﬂ

Select the PY module

Available Mow hd

Enter planned power ¢ |11.5 kwip.

.. o available area (01 e

[ Generic | [z50wnzen  Simono  Mono 250 Blcells  Since 2015

Approx. needed modules 1 Sizing voltages:  Wmpp [B0°C) 257 W

Voo 3] 404V

Select the control mode and the controller

ﬂ [~ Universal controller

Control mode MPPT-ALC inverter

[N

Tupical j Open

|AIIManufactura|s ﬂ ‘ 15 kW MPPT-AC irverter

=]
MNurnber of contrallers |1 =i

PY Array design

Operating conditions :
Wmpp [B0°C] 5144
Wmpp [20°C]  B2F Y
Yoo [F'C) 809

Flare iradiance 1000 Wim?

Number of modules and strings
should be :
Mod. in serie J ¥ between 18 and 20

lz_jr

Overload loss M/A

SD700 Solar Pumping 15 kW

Povser Electionics

C: ﬂ Open
ﬂ\-

g Impp 16.4 4 tax. operating power 8.9 kW
Prom ratio NiAl] A e lsc 173 & at 1000 W /e and 50°C)
U a5 rea lsc (@STC] 173 4 Array's nom. power (STCI 10,0 kwp 1
System overview X Annuler ' oK

Comment Mew P4 sypstem

Fumping Hydraulic: Circuit IWater needs and Head defiml\ons]

Pumping System Type ‘Lake or River to Storage j

Lake or River characteristics Storage Tank

m Volume ,m
Diameter IW
Wister full height [0.71
Fesding alituds [2.00

I Bottom alimentation

Level depth 80.0

[with respect to ground leved]

830 m

[zahnat be higher than 4-5 meter

ahove the lake level) 5

Hydraulic Circuit

Pipe choice |ONES [(2'1/2] -
Piping length 200 m
Murnber of elbows ’D_ﬁ

Other friction losses  |0.00 ? A
Other section

Pump depth

»

Feeding level

m3 Ev. Ground pumg
loze to o

m pumping
lewvell

Pumping level

Immersed |>||||||h
(recommended)

Bl
100 ST T
80
80 1
a0 E
g Total with friction loss ]
"— Altitude diff. OUT-IN
0 1 1 L L 1 k] I3

00 02 04 06 08 10 12
Flowirate [mP/n]

‘ X [Cancel

' 0K

New dialogue for pumping systems

In line with dialogues of grid-tied

and standalone systems

The simulation of pumping systems was reviewed and adapted also to larger systems (few 100 kW)

Bruno Wittmer
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Unlimited Trackers / Bifacial Tracking

2-dimensional approach for long rows

PVsyst ‘Unlimited Sheds’ model
for long rows with fixed tilt

- O
Field type [Unlimited sheds ~|
Shading limit angle: 20.8°
Ground area occupation ratio: A(coll)  A(ground) = 0.45
o 2 4 6 8 10 12 14 16

Drientation parameters Sheds Parameters
NG PFiteh [5.60 m
Flane Tit [0 1’

Coll band wicth [3.00
Azimuth [0.0 ﬂ[‘] o penaw "

Top inactive band 002 m
Mb. of sheds [5 j Bottom i

2 Show Optimisation
vebend [10Z m
I Electicaleffect  Define __ Shading Graph

X Cancel 0K o

Bifacial model
for fixed tilt sheds
available (since V6.6.0)

Beam acceptance and reflexion
Limitangle = 21.1

2-dimensional model

neglects border effects of the rows

Unlimited trackers:

first step towards
horizontal bifacial tracking model
(since V6.6.7)

Field type [Unlimited horizontal tracking ~|

|

Sun profile anﬁ =70.0%, Tracking Phi = 20.0° |
|

|

\ 4

/)\/

Bifacial tracking
for horizontal axis
close to publishing

Standard bifaci involvi sk i
You can play with the shed's parameters as you like for parametric analysis
The simulation will use the parameters determined from the system (checkhoxes checkad)
Onentation parameters
‘Accadng o witen

- Beam acceptance and reflection
fois mnuth [00 " & Limit angle = 27.0 s
Fhinin (600 <1 AN .
Phimae 500 =" 7 AN
[~ Uses badkirackng r \
\
Trackers and ground parameles \

Fich 660 m
Shed olsl wioh [300 m ¥
<5 Fuoile angl It -62.8 * -

| — o e D m 2008 1 2 3 4 5 6 7T 8 9 101112131415 16 17 18 19 20
L - - L L L o | -— - Distance af groued evel [m]
0 2 4 ] 8 10 12 14 18 18 20 Goound albedo |00 % Graph
Tracking parameters Tracker's parameter System parameter e
s azimut [0.0 j Pitch [660  m BT Limit profi angle  False Reflected
Phi right [-60 ﬂ‘ Tracker sensitive width (300 m BT Limit Phi angle 62.4" HDI\Il ol day 10 WI
: x .
Priter 5= Lettinactve band [002 m Shading factor 0.0 %
Distance at ground level [m] Nb.ofvackers [ 13 =] Fightnactive band [0z m | Eletics! Shadngfsciar 0.0 %
(] Bty Global Covering Ratio  45.5 % [ Elect shading  Define Kposhenongaurd  962m
La] | |
¥ Cancsl

Animation

D

0000

0000000
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Model for Li-lon Batteries

Basio Data | Detailed model parameters | Sizes and technology | Commescial dets  Graphs |

Description  Generic, LithiumB atteryModule_105Ah
Guick Wiew

Curve bype: By rch: Ut

Lithium lon batteries

(% Charge Voltage = f (time]

" Discharge Voltage = | [ime)
(" Charge/Discharge Valtage = S0C)

(" Charge ¥oltags = f (capacity]

" Diecharge Voltage = f [capacity]

B Griaph

Display mode

5 Whole battery

( Persting

" Per element

Parameters

Current / Charge times to be drawn Temperatures
W Curert#1 [2083 4. Disch raie 500 Hows || Temp.# [200 T
W Curert#2 [1086 & Disch raie 1000 Hows || Temp #2 [200 T

¥ Curent#3 218 A, Disch rate [S000  Houws || Temp. #3 [200 T

Results of Full model

capacity -

Capacity #1 [1042
Capacity #2 [1055
Capacity #3 [1090

Ben |

[ Evport to Table

X Cancel ‘ Ok

Composition Hierarchy

Close Print Export Format Help

Bty volage [¥]

Battery : Generic, LithiumBatteryModule_105Ah
o 12.8V, Nominal capacity at C10 = 105.60 Ah
= T J T
“—— Discharge #1 - Temp.=20
Discharge #2 - T
Discharge #3 - T

| Chargs Cut-of Voka

Thischargs CutoT Voltage

= . AR R U AU i
1=l 2 3 4 5 8789100 20 30 40 50 60 708090
Discharge time Mours)

Main Category Cells Modules Cabinets&Racks Containers
CategoryLevel 1 1 2 3 3 4
Category Cylindrical cell Pouch cell Rack mount module Cabinet Rack Container
Base element cell cell cell Battery module Rack mount module Rack

Photo

In a next step it will be possible to combine battery storage with grid-tied systems

Bruno Wittmer
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Allows to build easily large
battery packs out of smaller
components
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Summary and Outlook

— New features in current PVsyst Version

String mismatch tool

More possibilities for SolarEdge optimizers

Improved multiple orientations management

Tool to study thin object shadings

IAM definitions, Module surface

Larger Pumping Systems became possible

Simplified calculation for single horizontal axis trackers

— New features in upcoming versions

Bruno Wittmer

Bifacial Tracking for horizontal axis
Lithium lon batteries
Grid-tied PV systems with battery storage
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