(hur man snabbast far tillbaka pengarna!)
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Vikten av att forsta sin produktionsovervakning/
investering/oranga kuvert

Wi“:q“ 5 22 Bilden ar fran en rapport som
02- Y n utvarderar 500 system byggda i
0s-08 78 2 Amersfoort, Nederlanderna. Totalt
-0 ||/ - installerades det under
E i mellan1999-2001 mer 4n1000 kW
g el ' .+ solceller i ett bostadsomrade. Efter
e . r fem ar skedde en utvardering av
/1 § & - produktionen.

Det blir valdigt tydligt i visualisationen
vilka anlaggningsagare som inte har
' o fatt tillbaka sina pengar...

Utdrag ur rapporten:

Conclusions Recommendations

Inhabitants do not report significant errors
possibly due to: [ e
|) feeling of lack of ownership
2) lack of financial repercussion

3) difficulty of monitoring interpretation

Remote monitoring and more adequate
response to failures is necessary .../

[...* S)’Stem failures CaUSing PartiaI energy loss Killa:A.C. de Keizer, EW. ter Horst, E.C. Molenbroek, W.G.J.H.M. van Sark
are Often not n0t|ced and not repalred "./ Utrecht University, Dept. Science, Technology and Society,



Men detta hander inte mig...
- Svenskt exempel

Jamforelse mellan ar for timvarden, hogsta produktiondag var, 2011-2012
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Norme rad produktion, % av viixelriiktareffekt
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Anlaggning A fungerar fint, men for Anlaggning B har nagot hant mellan aren 201 1-2012.

Ofta ar dessa fel enkelt avhjalpta, men svara att upptacka om ingen overvakning sker.
Att investera miljoner i solcellsanlaggningar utan att folja upp dessa kan resultera i att
delar av produktionen gar forlorad.

Grafen visar tva narliggande anlaggningar dar den roda och orange linjen inte foljer
varandra pa grund av ett fel hos vaxelriktaren.Vid besok pa anlaggningen varnade dock
inte vaxelriktaren om fel forran vid hoga instralningsnivaer.



Vad behover ni mata?

Genom att mata solinstralningen i samma plan som solcellerna gar det att
jamfora instralad energi med elproduktion. Detta gors med en referensgivare for
solinstralning och temperaturgivare for solcellsmoduler. Med dessa varden
raknas systemets Performance Ratio fram, detta varde bor vara relativt stabilt
over aret, 80-95% av det instralade vardet.

® |[nstralningivare ger ett referensvarde for
solinstralningen som ar direkt jamforbar
med produktionen per kWV.

® Genom att installera en referensgivare for
solinstralning gar det enkelt att overvaka
sina anlaggningar for att sakerstalla
avkastningen pa sin investering.

® Referensgivaren installeras med samma
lutning och riktning som anlaggningen.

Exempel pa olika referensgivare




Hur ska man mata?

25th European Photovoltaic Solar Energy Conference and Exhibition /
“v’— 5th World Conference on Photovoltaic Energy Conversion, 6-10 September 2010, Valencia, Spain
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ABSTRACT: As part of the FP6 project PERFORMANCE, the lifetime monitoring of PV systems has been considered
in regard to the ability to identify operating losses and maximize the energy output (or energy service) of systems across
their full operating period. The work has included the updating of the European PV System Monitoring Guidelines to
address the current PV market. In comparison to the old guidelines published in 1995, the new version includes the
addition of new system types (building integrated PV, concentrator PV), a much greater emphasis on data analysis and
the inclusion of new sections on maintenance and performance guarantees. This paper discusses the content and structure

of the new guidelines and provides access details.

Keywords: Monitoring, PV Systems, System Performance

INTRODUCTION

Over the last four years, the European PV System
Monitoring Guidelines have been updated and expanded
to address the challenge of obtaining the maximum
energy contribution or service from all types of PV
system across their lifetime. The work has been carried
out under the EC funded FP6 integrated project
PERFORMANCE by a consortium of European research
laboratories and companies. The PERFORMANCE

of those guidelines being provided in an understandable
format. A web based approach has been used to meet the
former requirement, as described in Section 2. This
allows the users to consult the guidelines in a
straightforward manner and facilitates updating of the
guidelines as the PV market evolves. The second
criterion has been addressed by developing a selection
process that returns monitoring guidance specific to the
PV system under consideration. This has allowed the
guidelines to be expanded substantially beyond their

(4 4 project has the and original scope without making it difficult for the user to
an halvsin otovoltaic of petfonmance actos the whole vl i fom corteet  identitythe nfonmtion they e
of cell ies to the of This paper will summarise the approach and
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PV system operation.

The work at system level has concentrated on
monitoring activities to reduce system losses across the
whole operating lifetime. In addition, the technology in
respect to both the PV system and the monitoring

i has advanced signi since the last
version of the European monitoring guidelines was
published in 1995 [1]. Thus, the decision was made to
update the guidelines to reflect the technology
advancement and to facilitate monitoring of a wide range
of PV systems.

The updating of the guidelines has included:

o  Consideration of lifetime monitoring for the
detection of faults and losses rather than short
term monitoring for initial performance
assessment.

e Inclusion of a wider range of system types,
including stand alone, building integrated and
concentrator systems.

e Consideration of the effect of system type and
size on the monitoring needs.

o C of the ity of
for loss mechanisms to inform the prioritization
of monitoring activities.

In order to ensure a high overall performance of PV
systems in Europe, it is important that a suitable level of
monitoring is adopted by a wide range of system users
over a wide range of system types. The accessibility of
the monitoring guidelines is therefore important, both in
terms of users and system providers being able to obtain
the detailed and up-to-date guidelines easily and in terms

5055

implementation of the updated guidelines, including a
description of the revised scope and content of the
guidelines package.

2 DEVELOPMENT OF THE NEW MONITORING
GUIDELINES

2.1 Purpose of the guidelines
In order to appreciate the choices made in developing
the new monitoring guidelines, it is important to
understand the rationale behind the project and the range
of systems to be considered. The first edition of the
European Guidelines was developed by the DG Joint
Research Centre, Tspra, for the purpose of monitoring PV
system demonstrations installed under European funding
and so, in practice, they were part of the contractual
requirement of those projects. The Guidelines were also
generally adopted for many other programmes where
monitoring was desired, both within and outside Europe.
For the updated guidelines developed within
PERFORMANCE, the primary purpose is to address the
general PV market rather than publicly funded projects.
Thus, they will be available for consultation and to
provide advice, but will not necessarily be required to be
used in any specific case. The guidelines are addressed to
all members of the PV community in an effort to increase
the level of general monitoring where this is necessary to
ensure maximum energy generation over the system
lifetime. As a result, although technical aspects are
addressed, there is also more explanation of procedures
in order to make them accessible to interested parties.

The European PV System
monitoring guidelines -

summary: 7 sidor




Matdata-kriterier for Vinnova Solstaden

2014-01-31
sid 1 (2)

Matvardesinsamling solceller, v1.0

Hardvarukrav
Energimétare, godkénd for insamling och rapportering till
elcertifikatsystemet.
Kapslad, temperaturkorrigerad, kristallin instralningsgivare. Exempelvis
fran Mencke & Tegtmeyer ingenieurbiiro.
Temperaturgivare for baksida av moduler.

Avlasning av viarden
For varje inkopplingspunkt ska f6ljande parametrar métas.

Solinstralning, ackumulerade varden, var tionde minut.
AC-produktion fran godkind energimatare, ackumulerade varden, var
tionde minut.

Temperatur pa baksida av modul, tio minuters medelvarden.

Leverans av mdtvdrden
For varje inkopplingspunkt ska foljande leveranser av métdata ske:

1. Internt i fastigheten/fastighetsdgaren
Matvardena ska kunna levereras till fastighetsidgarens DUC i fastigheten.

2. Elcertifikatsystemet
Leverans sker enligt Svenska kraftnits standard fér matdatainsamling for
elcertifikatsystemet.

3. Leverans till central FTP-server
De avlista vardena, enligt punkt “Avlasning av matvarden”, ska levereras en gang
i timmen till en extern FTP-server.

Leveranser av data ska innehalla foljande:

Serienummer pa matpunkt/matare.

Tidsstimpel: "yymmdd, hhmm," for sluttid for respektive matperiod.
Solinstralning, ackumulerade tiominuters-varden.

AC-produktion, ackumulerade tiominuters-varden.

Temperatur pa baksida av modul, tiominuters-medelvarden.

Exempel:

[Datum, klockslag, AC produktion, Solinstralning, medelvéarde temperatur,
Serienummer]

SN345678,130416, 1310, 756.34, 135.66, 31.4

SN345678,130416, 1320, 758.02, 135.83, 31.2

Ett forsok till jamkning mellan teori
och verklighet.

2 sidor.

Anpassad for 30-500 kWV.

Kristallin instralningsgivare fran
Mencke & Tegtmeyer ingenieurburo.

Temperaturgivare for moduler.
|0 minuters data.
Central lagring av data.

Sandning av data varje timme, for att
minska datamangd for gprs-losning.

AC-produktion fran
elcertitikatmatare.



Vad blir resultatet?

- Exempel fran Stockholms hamnar med tva lutningar i systemet

Stockholms hamnar 21 mars 2014, W/kWtoppeffekt
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Varje vaxelriktare producerade under denna dag vaxelstrom av 94-97 procent av
den inkommande solinstralningen.



Vilka losningar finns?

¥ Daily Overview
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Solar log ar marknadsledande med fler an 230 tusen anlaggningar uppkopplade.



Vilka losningar finns!?

Stadsskogenskolan Alingsas
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18.002 4008
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Alingsas har byggt en egen I6sning, http://fabs.se/stadsskogenskolan/
De har dock inte lagt med solinstralnings-signalen i sin visning av data.


http://fabs.se/stadsskogenskolan/

Vilka losningar finns!?

DESERT KNOWLEDGE
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Australien har ett projekt dar de tittar pa olika tekniker, http://www.dkasolarcentre.com.au


http://www.dkasolarcentre.com.au

Exempel fran den vanligaste loggern; SMA:s Sunny Portal

Brf Goteborashus nr 34 <  Brf Goteborgshus nr 34 Performance Ratio vxIr 2-6

PV System Profile

Energy and Power from 10/6/2014 to 10/10/2014
5 AU uil g
Plant overview < 117 Fl o
Hi i ilE
Performance Ratio vxir 1-2 = ! --l“ ||I-- o | [ Te— -t IL._ --.-l"ll.. .|.l“l|._ | P
Performance Ratio vxir 3-4 =TT T T T T T FEEFEFTEFEFrEEE=EEE oo o¢
X =X O O =X =X =X 0O 0O == == 0O 0O O == =< o o o § § E E §
Performance Ratio vxIr 5-6 8 8 8 8888 88 88 8 8 8 8 88 8 8 o o 2o 2 o
n & M ® = O — = & A ~ 6 0 O M @ — © — 2 2 2 2 9
— — - - b .- o [a)] [} M~ o™
Performance Ratio vxIr 2-6 -
Sensor Sensorbox 165 ] Specificinverteryield [kwh/kWp]Vaxelriktare 2 ] Specificinverteryield [kwh/kWp]Vaxelriktare 3
. Specificinverteryield [kwh/kWp]lVaxelriktare 4 |:| Specificinverteryield [kwh/kWp]lvaxelriktare 5
|| specificinverteryield [kwh/kwp]Vaxelriktare 6 Insolation [W/m~2]Sensorbox 253

€D D

10/6/2014 |-| 10/10/2014

Efter lite handpalaggning gar det att fa upp ‘ok’ grafer fran systemet.

Vaxelriktare 2-5 har samma lutning och bor dock ha liknande produktion.
Har ligger de i samma (lilla) graf.



Exempel fran den vanligaste loggern; SMA:s Sunny Portal

from 10/6/2014 to 10/10/2014
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| denna graf syns det tydligt att vaxelriktare 2-5 har
liknande produktion samt att de foljer solinstralningen.



Hur fungerar det!

Solar radiation, meoteorological data
Solar modules ‘. (4 ) I Ny » ;
‘\ Al medsuremoent, WEL ] ¢ L O e h-ualily
’ MICOI0RG KAl €21, This aliows 3 Iocal weather
M _
Inverter | | M— |
StecaGrid 10000 3ph *===} /2 | .. m Digital clectricity meter
l N

Eém Customer/operator

T meteo control o0 ——
— Ty Mo r EAY
e uooo o
™
Local 222 “ " .
alarm |

Sensor system

meteocontrol Server

Det behovs en logger som tar hand om signalerna och
skickar de vidare till en internet server.



Forslag Vinnova Solstaden
- automatiserad insamling av data fran solceller och visualisation

Anlaggning:

Hardvara ingar i upphandling;
solinstralningsgivare, elmatare, tempgivare,
kommunikationsutrustning (GSM/
loggerl/...).

Kommunikation
Datan gar via GSM (kostnad) eller via
fast internetuppkoppling (svart att fa
ut data fran fastigheten).
Ingen realtidsfunktion.

\

Datainsamling:
Databashanterare samlar in data
som skickas via FTP varje timme.

| 0-minutersvarden samlas in.
Anlaggningsagaren ager datan.

- Databashanteraren bygger ett
HTTP-interface som gor att det
gar att hamta ut data fran
databasen.

Visualisering:

Vinnova Solstaden visualiserar datan.
Har kan vilket bolag som helt ga in
och hamta datan fran databasen och
bygga upp en fin visualisering och
larmfunktion.



Vilka svar kommer den okade kunskapen till slut att ge?

Ekonomiska kalkyler Mijuka virden
- Hur mycket“enel.*gl producerar Far investeringen ett okat varde av att jag
anlaggning? visar upp anlaggningen?
- Fungerar den optimalt? Kan jag genom visualisation fa hyresgasten
- Nar behovs service? Vad tillkommer i involverad i att spara pa energi?
drift & underhall? Hur lang ar livslangden? Bidrar jag med kunskap till invanarna i
- Nir producerar anliggningen energi? kommunen genom lokala exempel pa hur
Vilken betydelse har det for vardet pa solceller fungerar just har?

elen? Hur ska jag dimensionera nasta
anlaggning? Kan jag styra laster med
avseende pa vaderprognoser?

- Ska jag bygga nasta anlaggning likadant?

Vinnova Solstaden
Madlet dr att anvdnda kunskapen frdan Era projekt for att i framtiden bygga de mest opitmerade
anldggningarna:

- ekonomiskt,
- estetiskt,
- och dven ur driftsynpunkt.



Vad visar internationellt forskningssamarbete?
- IEA PVPS Task 13
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Typisk PR ar 80-90 procent.Variansen ar lagre for modernare system.

Detta ar en statisk bild. Med produktionsdata over flera ar skulle det det till exempel ga
att se degraderingseffekter.



Vilken modul ska jag valja?

Phnfnn

\ Module performance r‘é*su\l

SunPower panels awarded PHOTON's top 3 rankings
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Doubling up? More economic? French flop? Going east?
Me:tmnhm ?mwmm‘* Mwﬁ:%n&w - As Germany celebrates another
interest, but challenges to 1o high-efficiency, benefits ~content record-setting year, Bavaria
Rarge market entry remain mh,cpmcdh foe growing market hlu!hdm:.:unm

Photon International testar mer an 150 olika moduler for att se vilka som presterar
bast i falt. Studien har pagatt sedan 2005 och arsresultatet presenteras varje ar i
februarinumret. De moduler som producerar bast i forhallande till effekt ar de moduler

som ar effektivast, da temperaturens inverkan pa produktionen blir lagre.



Solel producerar till exempel el till ett pris som
har hogre varde an spotpriset.

o A
Produktion per Erséattning per timme
timme Over aret dver aret (Spotpris)

Varde av producerad el vid olika tidpunkter pa aret. Genomsnittsvardet av solelen &r cirka 10
procent hdgre &n spotpriset for att man producerar under dagtid da elpriset har ett hdgre varde.



Kommer solel spela en viktig roll i framtidens
energisystem? Kan Era tak bidra till omstallningen?

Monthly Production Solar and Wind

Monthly Production Solar and Wind
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Legend: Wind Solar

Under 2012 producerades det i Tyskland 28 TWh solel
och 46 TWh vindel, totalt 74 TWh. Detta motsvarar

mer an halften av det arliga behovet av el i Sverige...




Monthly Production Solar and Wind

Monthly Production Solar and Wind
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Legend: Wind Solar

Graph: B. Burger, Fraunhofer ISE; data: EEX Transparency Platform
14

\

~ Fraunhofer

ISE
Ladda hem rapporterna pa: http://www.ise.fraunhofer.de/en/renewable-energy-data

Hittills under 2014 har det producerat totalt 64 TVVh!


http://www.ise.fraunhofer.de/en/renewable-energy-data

