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Location

Eastern Europe

Romania, Brasov

Temperate climate

Mountain area

Carpathians
Elevation: ~ 550 m
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Renewable Energy Systems and Recycling R&D Centre
Colina Hill
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Colina Hill - 9.6 kWp fixed PV system

* Inverters:
* 2x SMA Sunny Boy 3300
* 1x SMA Sunny Boy 1700

* Modules:
* 48x pSi (ES200Wp)

* Installed power: 9600 Wp
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Colina Hill - 9.6 kWp fixed PV system 15 1

Simplified monitoring scheme

SB inverters

Sunny Data Control

=

SUNNY PORTAL

PV System Profile | UniTBv_10kW

‘Communication: %3 Sunny Boy Control Plus
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~ Sensorbox
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Colina Hill - 9.6 kWp fixed PV system
Monitoring data, 12.03.2022
* Data:
e Overall
* Inverter based
PV power produced / nominal PV power
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Colina Hill - 1.3 kWp tracked PV platform

Twin platform => Zwickau, Germany

Hybrid Inverter:
 Victron Multiplus Compact 24/1600/40

Modules:
* 3xmSi  (SW 175 W)
* 4x pSi (SW 140 W)
 1x aSi (EPV 40 W)
« 4x CIS (ST 40 W)

Installed power: 1285 Wp
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Colina Hill - 1.3 kWp tracked PV platform T8 1

Simplified monitoring scheme
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Colina Hill - 1.3 kWp tracked PV platform
Monitoring data, 12.03.2022

* Data:
e Overall
* PV module type _
PV power produced / nominal PV power
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Colina Hill - 2.8 kWp tracked PV modules

11 tracked PV systems:

 different mechanisms
 different tracking algorithms

Micro-inverters
* 11x Enecsys SMI-240-60

Modules:
* 12x pSi (NP130GK)
e 5x mSi (HEE215M A68)

Installed power: 2810 Wp

I

I

IInII Transilvania 11/31
i

University
of Brasov



Colina Hill - 2.8 kWp tracked PV modules

Simplified monitoring scheme

Micro-inverter Antenna
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Colina Hill - 2.8 kWp tracked PV modules
Monitoring data, 12.03.2022

* Data:
e Overall
* Micro-inverter based
PV power produced / nominal PV power
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ICDT Research Institute - 5.5 kWp fixed PV system

22 PV modules at different positions / orientations

Inverter: [ P PO
_'-—'—""

* 1x Solaredge SE- 50003‘“-3"“'"
* 22x SE power optlmlz > Ga—"

* Modules: A\
o 12xpSi  (LDK-250[3 4 E M
* 6Xx mSi (HEE215M17: 3.
¢ 2xmSi (PVT Po
« 1xmSi  (TSM-190_ &
e 1xaSi (2x Powe~;;ﬁ‘;§-,
* Installed power: 5522 Wi\
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ICDT Research Institute - 5.5 kWp fixed PV system —
Simplified monitoring scheme

Ideal Conditions Partial Shading
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ICDT Research Institute - 5.5 kWp fixed PV system |
Monitoring data, 12.03.2022
* Data:
e Overall
PV power produced / nominal PV power
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ICDT Research Institute - 5.5 kWp fixed PV system
Monitoring data, 12.03.2022

* Data:
* Power optimizer based

* PVT mSi modules are under-performing (lower installed power)
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ICDT Research Institute - 9.5 kWp tracked / fixed PV platforms

* |nverter:
e 5x SE-2200-ER inverter
* 38x SE powe

* Modules: | e
e 2x CIGS ‘
e SR (3X CX3-80) | T
* 2x CIS (Zx PowerMax 125) -

* Installed power: 9460 Wp
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ICDT Research Institute - 9.5 kWp tracked / fixed PV platforms

Simplified monitoring scheme
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ICDT Research Institute - 9.5 kWp tracked / fixed PV platforms
Monitoring data, 12.03.2022

* Data:
e QOverall
PV power produced / nominal PV power
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ICDT Research Institute - 9.5 kWp tracked / fixed PV platforms
Monitoring data, 12.03.2022

» Data: tracked vs. fixed platforms
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ICDT Research Institute - 9.5 kWp tracked / fixed PV platforms
Monitoring data, 12.03.2022

* Data:
* Power optimizer based, tracked vs. fixed modules

e CdTe modules are under-performing (having same installed power)
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ICDT Research Institute - 12 kWp tracked PV platform

* Inverter:
* 1x SMA Sunny Tripower 10000TL-10
* classic serial connection on 2 strings




ICDT Research Institute - 12 kWp tracked PV platform
Simplified monitoring scheme

Sunny Tripower

Sunny Webbox

SUNNY PORTAL

SB
Sensorbox
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ICDT Research Institute - 12 kWp tracked PV platforms |
Monitoring data, 12.03.2022

* Data:
e Qverall

PV power produced / nominal PV power

3 0.25

[

n
=}
(]

2 o
0.15
z 2
< 1.5 x
E 01
1 =,
0.5 0.05
0 0
0 4 8 12 16 20 24 0 4 8 12 16 20 24
Time Time

I

I

II“II Transilvania 25/31
]|

University
of Brasov



Renewable Energy Systems and Recycling R&D Centre
Monitoring of solar irradiance and meteorological conditions

Solys 2 - irradiance DeltaT - meteo Addcon - wind

Transilvania
University
of Brasov

Jﬁ\

26/31

/i



éES RE

!

Monitoring of solar irradiance and meteorological conditions
12.03.2022

Global solar irradiance Air temperature / Wind speed
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Maintenance and testing

* Regular infield testing of systems:
* Gossen Metrawatt Profitest PV
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Maintenance and testing

* Regular infield testing of systems:
* Horizontal solar simulator
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Maintenance and testing

* Regular infield testing of systems:
 Climatic chamber
* Flash solar simulator (IMT SolarFlare)

=1oj ]

Settings

¥ Range IRange Save LV-Curve |
5 -

50 4
o N Open I--Curve

Scan Rate No. Points

ji 50000 ji 500 Print I-¥-Curve
Serial No.
Comment

Actual G+T

i
Actual G In‘n Wi
Actual T I”‘D °C

|
15 0 z a
Measured i STC upy MEASURE (F5)_|
[ autoscale Error I-V-Curve Measurement]||
Error actual Yalues| Tnvalid board number
Parameter Table
Date Time | Serisl no. Prupp [W] Umpp (V] tpp [A] | Uoe [¥] Tsc [A]] FF [%]] @ [Wima] T [°C]| Fmpp,st (W1 Umpp,ste [| Imppyste [| LA |
T
F| ] O

Transilvania
Inl University 30/31

of Brasov




Maintenance and testing

* Regular infield testing of systems:
e Climatic chamber
* Vertical solar simulator
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