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Service information

If you have any technical questions, please call our service hotline:
+49 (0)761 47744-222 (Mon-Fri 8 am-5 pm) or e-mail to:
service-solar@kostal.com.

About us

KOSTAL Solar Electric GmbH
Hanferstrasse 6

79108 Freiburg i. Br.
Germany

Tel. +49 (0)761 47744-100
Fax +49 (0)761 47744-111
www.kostal-solar-electric.com

General note on gender equality

KOSTAL Solar Electric GmbH is aware of the importance of language with regard to the equality of women
and men and always makes an effort to reflect this in the documentation. Nevertheless, for the sake of
readability we are unable to use non-gender-specific terms throughout and use the masculine form instead.

© 2013 KOSTAL Solar Electric GmbH.
This manual is subject to technical changes and printing errors.

All rights reserved by KOSTAL Solar Electric GmbH, including those of reproduction by photocopy and storage
in electronic media. Commercial use or distribution of the texts, displayed models, diagrams and photographs
appearing in this product is not permitted. This manual may not be reproduced, stored, transmitted or
translated in any form or by means of any medium - in whole or in part - without prior written permission.
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General instructions

Read this manual carefully in its entirety. It contains important information on using the
PIKO Plan 2.0 software. This manual applies to software version 1.0 and higher.

KOSTAL Solar Electric GmbH assumes no liability for damages arising from the non-
observance of this manual.

Proper use

The PIKO Plan 2.0 software from KOSTAL Solar Electric GmbH is a free inverter layout
software. The resulting yield calculations are determined on the basis of historical weather
data and may deviate from the actual yields. Please always be sure to use the most recent
version of the software.

Exclusion of liability

All names, trademarks, product names or other designations given in this manual may be
legally protected even if this is not labelled as such (e.g. as a trademark). KOSTAL Solar
Electric GmbH assumes no liability or warranty for their free usage. The illustrations and
texts have been compiled with great care. However, the possibility of errors cannot be ruled
out. The compilation is made without any guarantee.

Any instance of misuse of the PIKO Plan software will result in termination of the warranty,
guarantee and general liability of the manufacturer.
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About this manual

These instructions for the PIKO Plan 2.0 layout software are designed as a step-by-step
instruction set. We recommend you print these instructions out and carry out the inverter
layout step-by-step with the printout in your hand.

Most of the user guidelines are self-explanatory. On each layout page you will find help
texts and notes near the bottom.

Target group

This manual is intended for installers who plan, install and commission PV plants. Technical
expertise is required to use PIKO Plan.

Remarks concerning the software

False layout of a plant can result in reduced yields and/or damage to the inverter.

System prerequisites

Windows operating system
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First steps

Download the PIKO Plan 2.0 planning tool from the homepage of KOSTAL Solar Electric (www.kostal-solar-
electric.de) under "Download" > "PIKO Multi-String Inverters" and install the tool on your Windows system.

Please note the limitations of liability relating to usage and layout when installing.

= |
1 KOSTAL PIKO Plan 2.0 J;\L
File | Extras | Help (Tl -,
| sounaome KOSTAL |
Location Location Search
PV generator Project name Country / City Munich

I Inverter Country |Germany B4 Latitude/Longitude e (P

I Layout City |Freiburg B Note

i 2 = Ma. ambient temperature 26 gl *C

string adjustment
Cabling City Freiburg Irradiation 1081 kWhim?a
Latitude 47.9972 ° Longitude 7.8538 °
Yield
Average temp. 1-°c
!' =» Customer data
!
J H - Name Prename
Strest Posicode / City
Country
Phone WMobile
Fax E-mail
Freiburg. Garmany Here you can enter 8 project name.

Explanation of the main functions

i 1} T GE iE = You can select the desired language at the top right.

KOSUAL

Site To the left is the navigation bar, where you can see where you are in
the project.

PV generator

Inverter In order to move one step back or forward, use the blue arrow in the
Layout desired direction, or directly click the desired step, such as "Layout".
Later interconnection Beneath the arrows you will find "New planning", "Save planning" and
Cabling "Print preview" in PDF format ordered from left to right.

Yield

- =
N @ W
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Project
Open project

Save

Save as

Print preview

Print

Finish

[File] | Exras | Help

KOSTAL

File | | Help File | Extras |
PV modules B Terms of Use [
SOl User data SOLAR ELEC Info
— Program options —

Internet update

With the menu bar you can make use of the corresponding control functions or update the program. You will
find the individual functions of the menu at the bottom.

File

Project:
Open project:
Save:

Save as:
Print preview:
Print:

Finish:

Extras
PV modules:

User data:
Program options:
Internet update:

Help
Terms of use:
Info:

Create new project

Load saved project

Save current project. When this has not yet been saved, it will be saved under a
new project designation with the suffix ".kse"

Save current project under a new project designation with the suffix ".kse"

Print preview of the current project

Print the current project

End program

Opens the module database, in which favourites can be selected or to which own
modules can be added

Entry of the user data (installer data)

Entry of proxy and general settings for updates/currency and module variance
Update check

Terms of use for PIKO Plan
Locations/contact data of the companies
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User data
With the menu point "Extras" > "User data", all necessary information concerning your company that is
subsequently to appear in the offer can be entered. Choose the "Search" function to insert a company logo.

1 KOSTAL PIKO Plan 2.0 =S
I File | Extras | Hep D = Em

i SOLAR ELECTRIC KOS [Nl—; |

Location User data
PV generator Contact person DH Company Installation House
Inverter Street Mustersir. 15 Pastcode / City 79108 | Freiburg
Fhone Mobile
string adjustment
Fax
Cabling .
E-mail Max Muster@kostal com Internet site www_kostal-solar-electric_cor

i = [KOSTAL
o ™ ¥

Freiburg, Germany Here you can enter the location and customer dats

PV modules
Own modules can be entered with the menu point "Extras" > "PV modules" or limited to certain favourites in
the database. To do so, choose the star next to a module type, which then adds all modules of a manufacturer

to your favourites.

1 KOSTAL PIKO Plan 2.0 EE
fFe | Bams 1 bw D s = .|
|
| SOLAR ELECTRIC [OSTAL |

Location PV modules
PV generator Database |Standard B4 search P
Ecites: y ‘Manufacturer | Designation | Rated power | Cell technology | Favourites |
38 Swiss Solar Systems AG 38 Black 240 240 kWp Monocrystalline |:|
avout 3S Swiss Solar Systems AG 35 SKY 245 245 kWp Monocrystalline D
string adjustment
35 Swiss Solar Systems AG ~ MegaSlate (mono) (148Wp) 143 KWp Monocrystalline O
Gabling, 35 Swiss Solar Systems AG ~ MegaSiate (poly) (136Wp) 136 kWp Polycrystalline D
Vield 35S Swiss Solar Systems AG ~ MegaSiate Il (mono) (148. .. 148 KWp Monocrystalline O
= = 28 Quice Salar Quetame A2 ManaSiata Il imanat (A0 4EA LA Mannsnictaliing m
. . Manufacturer * Designation *
J H - Maz. system voltage * v Cell type |Monocrystalline =]
MPP power STC * W Length/Width/Height * mm
MPP voltage STC * v MPP voltage STC (initial) v
MPP current STC * A MPP current STC (initial) A
open circuit voltage STC * v open circuit voltage STC (initial) \
Short-circuit current STC = A Short-circuit current STC {initial) A
TC open circuit voltage * ImVIK IS8 TC open circuit voltage (initial) |mwK 4
TC short-circuit current * |mA/K S8 TC short-circuit current (initial) |mAK S8
Save
Freiburg. Germany Here you can mansge your own module dstsbsse and mark your The medule dsts entered sre incamplete or invalid
module favourites. * Msndatory fields
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Program options

With the menu point "Extras" > "Program options", automatic updates of modules can be set up and a check
for updates initialised after the program is started.

In the event that a proxy server is used in the network, the necessary access data of the proxy server must be

entered here.

(1 KOSTAL PIKO Plan 20 o s o |
lFe 1 Bwes 1 vr D =
(|
|| soLar eLecTRIC KOSTAL
! |
Location Program optfions
PV generator @ Automatically import modules not yet in system Currency |Euro L~ ]
Inverter @ Check for updates on start-up Module variance + 10 ﬂ
Layout Proxy
string adjustment Adress: User:
Cabling Port: 1024 :: Password.
Yield
- =
j l‘d -

Freiburg. Germany

Internet update overview
With the menu point "Extras" > "Internet update overview", the program checks manually whether a current
internet update is available or can check whether the entered proxy server settings are correct.

[ 1 KOSTAL PIKO Plan 20 o s e |
fre 1 Btres 1 Hp = ® = .
(|
|  soLARELECTRIC KOSTAL
! ||
Location Internet update overview
PV generator Proxy: No proxy entered Check
Inverter

Last update: Never
No updates available.

Layout

string adjustment

Cabling
Yield
; -
J H -
Freiburg, Germany If program or datsbese updstes are avsilable, you can download

and install them here.
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KOSTAL

Use of PIKO Plan for inverter layout

Location

In order to commence with new planning, one must first enter the location. To this purpose call up the menu
point "Location" on the left side.

Now enter the project name, the layout location and the customer data in order that these data can later be
used in the print file. The indicated location is necessary for layout with relation to the irradiation and
temperature data saved on location.

) KOSTAL PIKO Plan 2.0 E=1]
|| File | Extras | Help ISR E N
soum ecormc (ROSTAL
Location Location Search
PV generator Project name PV-Samplesystem Country / City Munich
[ Inverter Country |Germany K& Laftitude/Longitude N o ,3
Layout City |Freiburg B9 Note
2 = Max. ambient temperature 26 :_:C
string adjustment
Cabling City Freiburg Irradiation 1081 kWh/m*a
Latitude 47.9972 ° Longitude 7.8538 °
Yield
Average temp. 11°C
" ﬁ Customer data
j l'd - Name Prename
Street Postcode / City
Country
Phone WMobile
Fax E-mail
Freiburg, Garmany Here you can enter the locstion and customer dsts,

10
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PV generator

Here a max. of 3 different PV generators (roofs incl. inclination and alignment) with modules (manufacturer
and designation) and the desired rated output or the number of modules can be indicated. The entered data is
confirmed by pressing the "Create" button.

In the event that one or more of the already created PV generators is to be processed, deleted or copied, use
the buttons (pencil to edit, X to delete, letter to copy, diskette to save) next to the created generator. The
diskette symbol is used to confirm the change.

An automatic calculation of the performance ratio (PR) with reference to the alignment is only possible for one
created generator. The PR is to be determined manually when using up to 3 generators.

.} KOSTAL PIKO Plan 2.0

File | Exiras | Help DR E .
| sousome KOSTAL |
Location PV generator
PV generator Generator | Manufacturer | Designation | MNumbero... |RatedDCp.. | Orientaion |inclna.. | |
i T West roof Solar-Fabrik AG  Premium ince. 53 12.46KWp a0 s ZEEL
Layout

string adjustment

Cabling Mame of PV generator Generator 2
Yield Installation |On-roof - large clearance .4 Database |Standard | ~ |
Manufacturer |Solar-Fabrik AG | ~ | Designation |Premium incell L mono... f5&
¢ 9 Number of PV modules 53 el Rated power 12.46 55 kWp
j l-d - Inclination 35 50°  Orientation 90 = -
N
s
W :Z‘_‘. —
P,‘[\
s
Designation Premium incell L meno - 235 Rated DC power 235Wp
MPP voltage STC 2970V MPP current STC T90A
open circuit voltage STC 3720V Short-circuit current STC BE0DA
Freiburg. Germany Here you can define the module srrays for your instsllstion.
West roof 12.45 Kip
53 x Solar-Fabrik AG Premium incell L mona - 235
Inclination: 35°
Alignment: 00°

Operating instructions PIKO Plan 2.0
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Inverter

KOSTAL

Here the required grid settings (in some cases) prescribed by the grid operator are to be entered. In the event
that an inverter is to be excluded from the layout calculation, this can be deselected with the help of the

corresponding check to the right.

f KOSTAL PIKQ Plan 2.0 L
|| File | Extras | Help I — -
souanetecrme KOSTAL |
Location Inverter settings Inverter
PV generator Min./MMax. Module temperature -10 =8 nESc _[Pes | Designation Rated AC power | |
T Min.Max. Power Ratio wE 1sFg © PIKO 3.0 300 .
Max. unbalanced phase load 4.6 FmkvA i PIKO 3.8 360
e p = (W
Electricity grid |Low voltage | ~ | |Z| PIKO 4.2 4.20 |
string adjustment ) i
Cosine ¢ |Under-ex... B8 0.95 28 | PIKO 5.5 550
Cabisy Dimensioning |Feed-in management 5.4 ] PIKD 7.0 7.00 s
Yield
- = @ :
j H Designation PIKO 10.1 efficiency (europ) 96.40 %
- Max_ efficiency 97 00 % Min. MPP voltage 180V "
Max. MPP voltage 850V Max. DC current 375A I:
Max_ open circuit voltage 950V Degree of protection IP 55
Installation site Outdoor Transformer No P
~ Data shest
Number of MPPT 3 DC switch Yes
Designation PIKO 10.1 Paralle! efficiency (europ) 96.40 %
Max_ efficiency 97 00 % Min. MPP voltage 180V o
Max. MPP voliage 850V Max. DC current 375A I:
Max._ open circuit voltage 950V Degree of protection IP 55 =
Freiburg. Germany Here you have to select min. one inverter.
West roof 12.48 KD
53 x Solar-Fabrik AG Premium incell L mona - 235
Inclination: 35°
Alignment: 60°

Layout

In this step PIKO Plan calculates the 5 favourable inverter layouts. The most favourable layout for the installer
that can possibly be interconnected again in the next step is to be selected.

f KOSTAL PIKO Plan 2.0

|| File | Extras | Help

11} DEEE W

SOLAR ELECTRIC

KOSTAL |

Location Layout
PV generator Pos. | String C | String Config String C |-
® 1% PIKO 7.0 (1x16 / 1x16) 1% PIKO 4.2 (1x21/0xD) I
Inverter |
] 1 x PIKO 7.0 (117 / 1x17) 1x PIKO 4.2 (1x19 / 0xD)
Layout
Q 1% PIKO 7.0 (1x17 I 1x16) 1% PIKO 4.2 (1x20/ 0x0) |
string adjustment
O 1% PIKO 7.0 (1x18 / 1x17) 1% PIKO 4.2 (1x18 f 0xD)
Cabling =
@ 1 PIKO 2.3 (1x20 / 1x20% 1% PIKO 3.0(1x13)
Yield MNumber | Inverter | PR | PV gener. . | Numberof . | Rated DCoutput |  AC power |
1 PIKO7.0 113 West roof 32 7.52 kiWp 6.65 kKW
1 PIKD 42 124 West roof 21 4.94 kWp 3.99 kKW
!
J H -
Total PV power 125 kWp Number of modules
Apparent power 11.20 kVA West roof 53
AC power max. 10.64 kW
Power Ratio 117
Unbalanced phase load 0.0 kWA
Cosine ¢ 0.95

Freiburg. Germany

West roof 12.48 KD

53 x Solar-Fabrik AG Premium incell L mona - 235
Inclination: 35°

Alignment: 60°

screens.

Here you select the result you want to use on the following

12
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String adjustment

The individual inverters from the previous layout calculation are processed here. In the "Number of MPPT"
column it is possible to select whether the standard inputs are to be used or whether the inputs should be
connected parallel. In the lines below it is then possible under "Modules" to vary the respective number of

KOSTAL

modules, the connected strings and the selected PV generators.

"1 KOSTAL PIKO Plan 2.0

File | Extras | Help

.-L
(P T —- -

SOLAR ELECTRIC

KOSUAL |

Number of modules
West roof 53

Location string adjustment
PV generator Pos |Num.. | Inverter Numberof M... | PR |PV generator |Number of modules | Restriction |Rated DC power

® 1 PIKO7.0 PKo7.0.. %) 113 ‘West roof 32 100 % 7.52 KWp
Tnverter —

O 1 PIKO42 24 ‘West roof pral 100 % 4.94 KWp
Layout

|
string adjustment “ | mn ] »
Cabling MPPT | String |Medules | PV generator |U OC (-10 |UMPP (-10 |UMPP STC |U MPP {70° | Max. DC current | |
s A 1028 |16 =8 (Westroofl§d 664.08V 52892V 47520V 40613V T91A
iel
B 15 | 16 55y [Westrooffl§dl 664.08V 528.92V 47520V 406.13 V. 791A
1 -
b

0 e 4 Total PV power 125 kp i

Apparent power 11.20 kVA = T

Max. AC power 10.64 KW Zaiest g i =

Pouwer Ratio 1517 %] 505

Unbalanced phase load 0.0 kVA ‘

Cosine @ 0.95 Wov  amov  3ov  asov  seov  esov  7Ev

uocvl

—nbe Dinput B
$inputa  WInputs

West roof 12.46 KW

53 x Solar-Fabrik AG Premium incall L mono - 235
Inclination: 35°

Alignment: 90*

Freiburg, Germany Here you can manually modify your stiing configuration

Cabling

The lengths, cable cross-sections and material used between the PV generator and the inverters, as well as
between the inverters and the AC connection, are to be indicated under this point. These are incorporated into

the calculation of the yield.

" 1 KOSTAL PIKO Plan 2.0

File | Extras | Help

I} DB E=Ew.

SOLAR ELECTRIC

KOSTAL |

string adjustment

Location Cabling
PV generator POS |  Mumber | Inverter | PR | PV Generator | Number of PV modules | Rated DC power |
O] 1 PIKO70 113 West roof 32 752 kWp
Inverter
O 1 PIKO42 1.24 West roof 21 4.94 KWp
Layout

West roof 12.45 KWp.

53 x Solar-Fabrik AG Premium incell L mone - 235
Inclination: 35°

Alignment: 60*

Cabling
Yield P
DC 1 (2x) AC (3x
j H B 10.0 m a 100 m
|400mm* K4 S |250mm= K4
|Copper [ ~ ] |Copper [ ~ ]
DC 1 voltage drop 0.1% AC Voltage drop 03%
DC 1 power loss 56W AC power loss T4W
DC 1 loss of yield 5.0 kWh/a AC loss of yield 1.5 kWhia
Freiburg, Germany Here you can edit the cable sections of your system.

Operating instructions PIKO Plan 2.0
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Yield

Because the yield calculation is more complicated to explain, this will be done here using examples.

Here ("First period“) you should enter the number of years and the value of the remuneration in cent for which
you are guaranteed remuneration. If, like in the example shown below, you are only remunerated with 70%,
set the left control to 70% and enter your costs for the power provided by the supplier into the field now
appearing. In the event that you use the remaining 30% power yourself (internal consumption), the monetary
value of this 30% (in relation to the generated kWh) will be incorporated into the total calculation.

The "Second period" can be used if you receive less remuneration after a certain period of time. The yields
from internal consumption can be entered just as in "First period".

An overview of the yield calculation (e.g. yield, remuneration, avoided CO, emissions) is found in the bottom
area.

1 KOSTAL PIKO Plan 2.0 LE
File | Exias | Help 11D EREWN
| soumazeme [KOSTAL |
Location First period Second period
PV generator 0% 39 »,? 20 Years 10!] % 0% 5 Years
Inverter Payment ( 70 %) 15.00 ct/kWh Payment ( 100 %) 20.00 ci/kWh
I Grid demand cosis ( 30 %) 25.00  ct /kwh
Layout
string adjustment
I
Cabling W% 0% 0% 0%
f B @
Yield
Overview
(‘ =5 Number | Inverter | Annualyield | Specificyield | Performance Ratio (PR) | AC power |
_‘] .d =/ 1 PIKO7.0 6251 kWhia 831 KWh/k'Wp/a 80.89 % 6.65 kW
i 1 PIKD42 4353 kWhia 224 KWhikWpla 26.04 % 3.99 kW
Total PV power 12.46 kWp Total apparent power 11.20 kKVA
Total AC power 11.20 kW Specific total yield 85222 kWh/kWpla
Transmission losses 10.48 kWh/a Total yield 10614.34 kWh/a
Power Ratio 147 Total payment 43828.78 €
Total Performance Ratio 83.46 % CO: emissions avoided 6368.60 t
Freiburg, Germany Here you can view and edit the yield result for your system
\West roof 12.45 KWp
53 x Solar-Fabrik AG Premium incell L mano - 235
Inglination: 35°
Alignment: 90°
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Print preview

KOSTAL

After all entries have been completed and the calculation has been carried out, with the "Print preview" button
it is possible to view, save and/or print out the summarised PDF document with all necessary data (incl. your
contact data) in order to make it available to the customer.

Operating instructions PIKO Plan 2.0
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Project nzme: PV-Samplesysiem

Location

Country

City

Longitude
Latitude
TIrradiation
Average temp.
Note

Germany
Freiburg
7.8538 °
47.9572 ©
1081 kwh/mza
11 °C

Customer data

Name Prename
Street
Postcode / City
Country

Phone

Mobile

Fax

E-mail

West roof - Modul data

Manufacturer
Module type
Number of PV modules

Total DC nominal power

Smart
connections,

Solar-Fabrik AG

Premium incell L mono - 235
53 Piece

12.46 kWp

DH

Sl i

MaxMuster@kostal.com
wovewr. kzstal-szlar-
electric.com

1.0.1305.4
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KOSTAL Solar Electric GmbH
Hanferstr. 6

79108 Freiburg i. Br.
Deutschland

Telefon: +49 761 47744 - 100
Fax: +49 761 47744 - 111

KOSTAL Solar Electric Ibérica S.L.
Edificio abm

Ronda Narciso Monturiol y Estarriol, 3
Torre B, despachos 2y 3

Parque Tecnoldgico de Valencia
46980 Valencia

Espana

Teléfono: +34 961 824 - 930

Fax: +34 961 824 - 931

KOSTAL Solar Electric France SARL
11, rue Jacques Cartier

78280 Guyancourt

France

Téléphone: +33 1 61 38 - 4117

Fax: +33 1 61 38 - 3940

KOSTAL Solar Electric Hellas E.T.E.

47 Steliou Kazantzidi st., P.O. Box: 60080
1st building — 2nd entrance

55535, Pilea, Thessaloniki

Greece / EANaSa

Telephone: +30 2310 477 - 550

Fax: +30 2310 477 - 551

KOSTAL Solar Electric Italia Srl
Via Genova, 57

10098 Rivoli (TO)

Italia

Telefono: +39 011 97 82 - 420
Fax: +39 011 97 82 - 432

www.kostal-solar-electric.com
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