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Introduction




Departmental network

CTU Moodle

» Teaching support
» e-Learning

Departmental

Network

Edubase Solarweb

 Testing « PV data
 Examination » Solar Information Centre
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Departmental Web
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Photovoltaic Systems

Diagnostics Lab

Pravé se nachazite: CVUT | Fakulta elektre hnicka | Katedra elektrc hnologie /| LDFS / O lab i

Ce ; uceni technické v Praze

FAKULTA ELEKTROTECHNICKA

O LABORATORI SLUZBY VEDA A VYZKUM AKREDITACE KONTAKTY

Laboratof diagnostiky fotovoltaickych systémii

Strucné o laboratofi

Laboratof diagnostiky fotovoltaickych systémd, ktera je souasti Katedry elektrotechnologie FEL CVUT, byla slavnostné
otevrena 5. listopadu 2010 (fotogalerie). Zabyva se zejména mérenim fotovoltaickych moduld tzv. flash testerem, ktery
umozfiuje ovéfit mimo jiné jmenovity vykon modulu. Vedoudim laboratofe je v soucasné dobé Ing. Ladislava Cernd, kterd je
postgradudini studentkou na katedre technologie. DalSimi zaméstnandi jsou Prof. Ing. Vitézslav Benda, CSc., ktery zastava
funkci Odborného garanta laboratofe a Ing. Pavel Hrzina, PhD., ktery pracuje jako Manazer kvality laboratofe a zéroven je i
jejim Metrologem.

Laboratof je vybavena profesionalnim flash testerem Svycarské firmy PASAN - Sun Simulator IIlc, ktery spliuje pozadavky na
zafizeni tiidy AA (dle IEC 60904-9) pro zkouSeni moduld pfi umélém osvétleni, Kromé flash test nabizi laborator i dalsi sluzby a
méfeni:

o zkousky izolacni pevnosti modul na testeru HiPot Sefelec SXS56,
o termografickd méfeni ve spolupradi s firmou Workswell,

* diagnostiku poruch a dle moznosti jejich opravu,

« diagnostiku fotovoltaickych dankd, tj. uréeni parametrd dankd, LBIV, LBIC, apod., Workswell
o poradenskeé sluzby. Workpme!

Hlavnim cilem laboratofe je ziskat akreditaci pro svou éinnost, kterd podpofi vérohodnost laboratore.

|
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Departmental network

Departmental Web

* Information
* Files
* News

Departmental
Network

Edubase Solarweb

 Testing « PV data
 Examination » Solar Information Centre
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CTU Moodle

XE13FVS - Photovoltaic systems

moodles XE13FVS

People o

Participants
] =
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H
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Administration =
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Unenral me from
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‘¥ X12DFA - Datovd a
funkéni anahyza vyrobnich
systémil

¥ X13EZF Elektrochemicks
zdroje & fotovoltaika

WF X1IPMT - Projekt v tymu
‘¥ X13TFR. - Technologicks
projektovand

S X13UIT - UZit3
informatiks v technické praxi
¥ XIBSSP - Spriva
softwarovych produkti

&¥ XE13FVE - Photovoltsic
systems

L Y 13ANW - Anshjzs &
navrhwebovych apliksc
WP 22 ktura

Weekly outline

B Movinky

29 September-5 October
Intreduction
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CTU Moodle

AOM13MKV - AEOM13MKV
moodle - AOM13MKV-AEOM13MKV
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Departmental network

Departmental Web CTU Moodle

* Information * Learning support
* Files » e-Learning

* News

Departmental
Network

Solarweb

PV data
» Solar Information Centre
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Seznam tematickych celku
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Departmental network

Departmental Web CTU Moodle

* Information * Learning support
* Files » e-Learning

* News

Departmental

Network

Edubase

» Testing
 Examination
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Solarweb as a part of
our departmental

network




About 9 years old (installed in 2002 year)
Located on the roof of our faculty
See photo on the next slide

3 independent system
@ 1kW per system
Each system has 10 PV panels

The PV system is connected to the standard
230V, 50 Hz power supply network

All produced energy Is consumed at faculty
building

Patras 2012
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sum of energy

direct-current voltage of panel A(inclination 45°)
direct-current current of panel A(inclination 45°)
direct-current voltage of panel B(variable inclination)
direct-current current of panel B(variable inclination)
direct-current voltage of panel C(inclination 90°)
direct-current current of panel C(inclination 90°)

momentary performance supplied to grid (Pac)

panel temperature
Intensity of incident sun radiation (lrrad)
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Interconnection between parts

of our system

WEB

SERVER
INTERNET

IP CONNECTION

PV panels
ADDITIONAL
DATA

DISPLAY
PANELS

tO
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Demonstrational table with solar
data in faculty doorway




Scheme of data gathering

through Internet connectivity

FVS 2300E

@ CTU Prague
Wp

WEB SERVER
CZREA

WEB SERVER
CTU Prague
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Our data presented

on Czech RE Agency

@ Cc_zn\ech Rhl_i':\ésncy

Interaktivni map
obnovitelnych zdroj energie

O projektu Instalace: CVUT

Uvodnl stranka | Scuhin  J[ Mapa || Fotografie | Hodn | anat

_Popis projektu
Virainl laborator
Mapa CR Nastaveni grafu

Statstiky Obdobi [Denni =] Datum: [29 =] [Bfezen =] [2006 =] Zobrazit = = S
|

VEechny instalace

Fotovoltaické eleltrarmy
Vodni elektrarmy

Vetme elektramy
Fototermika - ohfev vody
Spalovani biomasy
Tepeina Cerpadla
Bioplyn

Administrace

Nova instalace
Phinlasit

Vyhledavani

oK

Kontakt Vysveétlivky

czrea@czrea. org
Czech RE Agency
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All data are presented by well-arranged diagrams.

It is possible to show daily, monthly or yearly data
behaviour diagrams.

The web site system is not only a presentation tool,
but also a full-featured content management system (CMS).

The whole system has a modular structure, suitable for
future expansion.

English and Czech versions exist with a possibility
to be outreached by other languages too.
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A dependency on the CZREA web server.
An unexpected cessation of PV data receiving.

An impossibility to easily change the address of the
target (receiver) web server.

We always must call a maintenance service of data-logger
producer.

An impossibility to obtain historical data from the
data-logger through the Internet connection.
But we can get historical data by another way using a direct

connection to the personal computer installed in an office
and consequently we can upload this data to the web site

Patras 2012 23



Detailed Description
of Solarweb
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Home Page of So/arweb

About web system

System supports an actiity of a group conversant of photovoltaics in the Department of Electrotechnology, FEL CTU. The system is made
t communication between users of system,

for gathering of data collectad in solar panels. Another part of the system - CMS system, supp
enable publication of thelr articles and support &-lsarning.

Nevua

Ath INTERNATIONAL WORKSHOP ON TEACHING IN PHOTOVOLTAICS - Prague, 27 - 28 March 2008

Solar panels
In this part of application you can browse data obtained from solar panels installed on the roof of
FEL CTU building. Massured data are displayed in the form of graphs or tables, You can view daily,

’ monthly and yearly data.

Articles
A Here can registered user publish his own articles. It is possible to publish yet written article (o.g.
in .pdf or .doc file format), or to write here and save a new one directly

Discussion
Here can registered users start a new discussion phorum and reply to placed posts

Files
In this part of application you can share or temporary save files, related to problematic of solar

energy.

Links
Links list, which can be changad by registered users.

ondreihovick (at) centrum (dot) cz

Havidgk, 2006-2007

Andie

Patras 2012
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Solar panel — is a part targeted for a presentation of
gathered PV data.

Articles — is a part of CMS targeted for a publishing of an
articles with solar energy subject matter.

Discussion — Is a part of CMS targeted for a free discussion
about solar energy subject matter.

Files — is a part of CMS targeted for a file upload.

Links — Is a part of CMS targeted as an area of useful links
to another web sites relevant to solar energy subject matter.
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Output Energy Graph

CTU - Solar pannels

e sotarpanais || “Aices | Disclsion | Files | Links

b |

| FVS systemn description |
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Daily data

Monthly data |
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e e ) R o o g s . e R e L 1 e 1 et e |

Output energy 2808-83-82
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Data loaded in 0.043 zec

Current " Pac " Pdc u Irrad " Irrad + Pac

© Ondrej Havlak, 2006-2007

, ondrejhaviak {at) centrum (dot) cz

II"u"Iarch VI
IED-I}S 'I
Ok |

March 2008

[« =

thonTueWedThu Fri Sat Sun

Eﬂ-
E

Show table
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Example of table output format

FV2 system description AILPY fields - day values

Diaily data

| donmyoms
| veaam
Expon data |

Login

Usarmame

P

Pazzword

o
_Loghn |

e Date
Registratian [*C] | [kwh] | [kWh] | [kWh] | [kWh] | A[V] | B[V] | C[V] | A[a) | B[a) | C[a] | [W]
‘nsam 570 | 17364.10 | 867617 | 778,52 | 442550 | 000 | 0.00 | 000 | 000 | 000 | 000 | 0.00

2008-

600 | 1736410 | SBTEAT | &7T8.52 | 4425.50 | 0.00 0.00 0,00 0.00 0.00 0.00 000

8
8

E

470 [ 17364.10 | 6B76.1T | 6TTH.52 | 4435.50 | 1.20 1.20 1.20 0.00 0.00 0.00 000

8
8

E

470 | 1738410 | 6BTE.1T | 6TTE.5Z | 4425.50 | 1.20 1.20 0,00 0.60 0.60 0.00 0,00

8
=

4.0 | 1736410 | €BTE1T | &7TR.92 | 4425.50 | 1.40 1.40 1.20 0.00 0.00 0.00 | 0.00

8
G

g

4.80 (9736410 | GBTGT | 67TR.E | 4425.30 | 17D 190 150 Q.00 Q.00 .00 0.0

8
B

480 (1736410 | 687617 | 677852 | #425.50 | 2.0 1.50 1.70 0.00 0.00 0.00 0.0

¥ | F|F | B F F
2| 8|S |&g|8 | 8

4,60 | 97364.10 | 6B76.1T | 6778.52 | 4425.50 | 1.%0 1.50 1.70 0.00 0.00 0.00 0.00

28|28

A
=
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Accumulated Energy Graph

CTU - Solar pannels
IRt e | TR TSI ETEE ST ® =
=
|‘ FVS system description | All PV fields - month values
| Daify data l Accunulated energy 2, nonth 20888 m
Monthly data 18 |2008 v]
; = T L A
| Yearly data | i " K3 i
= : %
| Export data | L L 3 &
14 : February 2008
—
12
Username =
| 2 1
Password E; g
o
I = L
w
[
Login
: 4
2
J
1234 5678 910111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29
Data loaded in 0.850 sec | Chow table I
| EnergyA+B+C | Voltage | Curent | Pac | Pac | imad |
© Ondrej Havldk, 2006-2007, ondrejhaviak (at) centrum (dot) cz
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Intensity of Radiation Graph

CTU - Solar pannels

| FVS system description | AlLPV fields - year values
| Daﬂydata | Average intensity of radiation 2887
| Monthlydata | e o
Yearly data ol L
| Export data | 200 - | N & &, ‘&
m ) 180 | p
~ 160 I K
Username P 140 F - )
I “~ 5 W
= 120 | o
Password 3 s g‘?
I £ 100 F
. - o
80 ;6," -
phEpah, Sl N
[ & )
60 i W -y"
40 B - ;
2§
1 2 3 4 5 6 7 8 ] 10 1 12
Data loaded in 2.787 sec i Show table
l Temperature " Energy || Energy A+B+C " Voltage " Current ||'"Pac ||"'Pdc |

® Ondrej Havldk, 2006-2007, ondrejhaviak {at) centrum {dot) cz
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Solar panel — is a part targeted for a presentation of
gathered PV data.

Articles — is a part of CMS targeted for a publishing of an
articles with solar energy subject matter.

Discussion — Is a part of CMS targeted for a free discussion
about solar energy subject matter.

Files — is a part of CMS targeted for a file upload.

Links — Is a part of CMS targeted as an area of useful links
to another web sites relevant to solar energy subject matter.
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Article Section of So/larweb

CTU - Solar pannels

i |[Sarpanels | arices |"Diecisain | Fies | Unks |

New article Solar pannels on FEL - on CTU FEL
Popis systemu FV5 2300E
Username Author Posted 2008-01-29, 22:22:21
I System FVS 2300E byl vwinut k zobrazovam, pravidelnemu ukladan a odesilam dat na server pres Internet pro FY
I Password systém nainstalovany v objektu FEL CYUT v Praze Dejvicich. >
Lodi | Shér fotovoltaickych dat ze soldarnich paneld na CVUT FEL Praha
Author Posted 2007-04-19, 14:51:43
Piispévek popisuje historii, soufasnost a budoucnost shéru fotovoltaickéch dat ze solarnich paneld na FEL EVUT v
Praze. Solarni panely byly na katedre elektrotechnologie FEL EVUT v Praze nainstalovany prvné v roce 2002, Od
SR tohoto okamziku se provadi sbhér fotovoltaickych dat a jejich védecke zpracovan. Read

© Ondrej Havlak, 2006-2007, ondrejhavlak {at) centrum (dot) cz
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Solar panel — is a part targeted for a presentation of
gathered PV data.

Articles — is a part of CMS targeted for a publishing of an
articles with solar energy subject matter.

Discussion — Is a part of CMS targeted for a free discussion
about solar energy subject matter.

Files — is a part of CMS targeted for a file upload.

Links — Is a part of CMS targeted as an area of useful links
to another web sites relevant to solar energy subject matter.
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Solar panel — is a part targeted for a presentation of
gathered PV data.

Articles — is a part of CMS targeted for a publishing of an
articles with solar energy subject matter.

Discussion — Is a part of CMS targeted for a free discussion
about solar energy subject matter.

Files — Is a part of CMS targeted for a file upload.

Links — Is a part of CMS targeted as an area of useful links
to another web sites relevant to solar energy subject matter.
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Solar panel — is a part targeted for a presentation of
gathered PV data.

Articles — is a part of CMS targeted for a publishing of an
articles with solar energy subject matter.

Discussion — Is a part of CMS targeted for a free discussion
about solar energy subject matter.

Files — is a part of CMS targeted for a file upload.

Links —Is a part of CMS targeted as an area of useful links
to another web sites relevant to solar energy subject matter.
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Link Section of So/arweb

l - S5olar pannels

e | Soferpanels | “ices | Discussion | Fies | uins |

Links

Universities - partner universities

T.E.I. - Patras, Recko

Username Other links

| | Solarnt energie v ‘R
Pazzword

| | Solarni energle na wiki (en)

Stranky katedry k313

- Solarnt energie na wiki

Registration

& Ondrej Havldk, 2006-2007, ondrejhaviak (at) centrum (dot) cz
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5 Main Sections

Mention and assessment

Solar panel
* The main output of the Solarweb site

Articles
» Best way of propagation of our Solar Research Team

» Discussion
» Tool for an interaction with professional community

* Files
» A possibility to share a content

e Links
» An initial point to another sites concerning solar energy subject matter
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New version
of the system




Output of the bachelor theses lead by me

Defended in January, 2012 by Nurlan Abdrassilov -
student, Kazachstan

Based on Xwiki development platform
Wiki and CMS system
Development platform

The output of the work Is regrettably not very good

We suppose a big rework and improvement before
upgrading the old system to the new system




Some snapshots of User interface
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Daily data

Hlawni stranka - Denni data

Dennf data

Naposiedy zménéno Administratar 2012/01/04°23.12 Komenlife (7| Annctations (O} Philohy (0] Historie Informace
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Yearly data

Roéni data

Naposiady zménéno Administrator 201112717 22:25 Komentafe (0] Annceatons () Phlghy (0

2005 [+ ]
Energe 2 pole A =]
| Vyhbedat |

Akumulovana energie z pole A za rok 2009

8 & &8 8 8 8 2

RAT Lo AdaaN TNLOIRLE nnm ! I |I
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Firstly, we want to fill up our Solarweb site with useful articles and
links and actively conduct discussions too.
Another idea — create a Facebook feed for our users?

We need to integrate a processing of our PV data with
a meteorological data

Probably by using our own measuring equipment?

We need to upgrade to a new modern and more suitable
contemporary web platform.
We want to use the same platform as for the departmental web (XWiki).
We have some outputs from one bachelor theses lead by me.

Our strategic goal is to create a complex information center for
photovoltaic education, e-Learning and research.
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Thank You!




