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MOJEJIb OHEHKHA DHEPTUU COJTHEYHOI'O U3JTYYEHUSA

BeixoaHast MontHocTs oTosnekrpudeckux (P3) cucreM BO MHOI'OM 3aBHCHUT OT yriia
HaKJIOHA COJHEYHOTO MOIYsS. MakcHManbHy0 MOIHOCT ®OD CTaHIMM MOXKHO IOIYYHTb,
€CIT MOZYJI YCTaHOBJICHBI IO/l ONTHMAIbHBIM yrioM. OmUchIBaeTCS MaTeMaTHIecKas MOAEb
JUI OLIEHKU 3HEPTUH COJTHEYHOTO M3Ty4eHHs Ha HAKJIIOHHOM ITOBEPXHOCTH.

Knrouesvie cnoea: yron HakioHa, MOIHOCT CONTHEYHOTO H3JIy4eHHUs], HAKIIOHHOE H3/IydeHHE.
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A MODEL FOR ESTIMATING THE ENERGY OF SOLAR RADIATION

The output power of solar photovoltaic (PV) systems strongly depends on the tilt angle
of the solar PV module. The maximum output power of a PV plant can be obtained if the PV
modules are placed under the optimal tilt angle. A mathematical model for estimating the solar
radiation on the tilted surface is presented.
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T.A. HAMBARDZUMYAN
THE ANALYSIS OF SOLAR ENERGY DEVICES’ MONITORING SYSTEMS

To investigate the characteristics and control the operating modes of solar power
equipment, it is necessary to develop automated remote monitoring systems. This is a very
important question and deserves the special attention of specialists in solar energy systems.In
this paper, for some monitoring systems, a comparative analysis is implemented and the
advantages and disadvantages of each system is discussed.

Keywords: solar energy, monitoring system, solar devices, comparative analysis.

Introduction. There are many companies presenting monitoring systems for
solar energy devices. The main type of solar energy device which directly generates
electricity is the photovoltaic cell, sometimes called a solar cell. They can be fixed-
position PV panels, one or two axes of sun tracking panels, concentratorPV devices,
concentrator thermo-electric transducer systems, etc.

Experimental setup and procedure.The following monitoring systems of solar
energy devices are investigated:

e Chorus PV

e RMS-200

e Pure Energies

¢ Siemens PV Monitoring

¢ SolarEdge PV
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The CERNUNNOS Company presents The Chorus PV system which helps
people use their generated electricity as efficiently as possible.lt is connected to the
generation meter using an LED reader, and to the electricity supply using an LED
reader and CT clip. These meter imported and exported electricity between the house
and the grid. All data is then sent to the display, which shows — clearly and simply —
all generation and consumption.The Chorus PV is a premium in-home display for
tracking microgeneration and consumption. It provides a flexible platform with acolor
touchscreen and an intuitive graphical user-interface.The Chorus PV encourages
ultimate efficiency through the display and a unique online web service, energynote
that draws in consumers by inspiring and educating. The Chorus PV is easy to install it
freely. It works with most generation meters and pulse output electricity meters
(excluding where the electricity meter’s LED pulse output flashes both on import and
export) and the wireless sensors supplied mean that no additional wiring is required [1].

The EtherTek Circuits’RMS-200 remote monitoring systemshavespecifically
been designed for solarsites. The RMS-200 remote site monitoring board has a five-
zone burglar alarm that can be used to alert you about solar panel tampering and
removal. Knowing the time when your solar panels were removed, the police will have
valuable information for apprehending the criminals. In fact, it is often the first
question the police ask. Being alerted about the solar panel removal,one can have
valuable time to visit the location and perhaps stop or scare away the criminals himself [2].

The presented by the Pure Energies monitoring system is concentrated on the
system maintenance. One of the great things about the grid-tied solar system is that it
is less maintained. There are no moving parts, so if designed correctly, there are only a
few things you need to do to keep churning out free solar energy:Dusty solar panels
will decrease solar output. Depending on Customer’s roof and solar configuration,
Customer might even be able to do this with an extended mop, extended squeegee, and
a garden hose without getting on to the roof [3].

For highest profitability from photovoltaic plants, reliable operation and
dependable forecasting are key requirements and the only way to ensure that the
energy generated be marketed as effectively as possible. Siemens PV Monitoring
Solutions fulfill these requirements and make plant performance fully transparent for
operators — regardless of location, and in real time. This transparency allows operators
to take immediate measures in the event of an outage in order to minimize yield losses [4].

The web-based SolarEdge monitoring portal provides enhanced PV
performance monitoring and yield assurance through immediate fault detection and
alerts at module level, string level and system level.No hardware or wiring is required
to transmit data from the power optimizers to the inverter: the monitoring sensors and
transmitters are built into the SolarEdge power optimizer and solar inverter, and
measurement data is transmitted over the regular power lines. [5]
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Results and discussion. All systems mentioned above havesome advantages
and disadvantages. In the Table 1 the main advantages and disadvantages of each

product are demonstrated.

Advantages
e Web based remote monitoring

Chorus PV e Wireless sensors — no need to

run extra cabling
e Simple to use
e Cost effective
e Can be used for education
e Web based remote monitoring
e Web based remote monitoring
¢ Reliable forecast
¢ System downtime monitoring

o A display of all installations
SolarEdge PV on a map

¢ Web based remote monitoring

RMS-200
Pure Energies

Siemens PV
Monitoring

Table 1

Disadvantages

e There is no report
generation

e Can’t be used in
industrial environment

e |t is necessary to buy
third party hardware

o Absent mobile
application

o |t is expensive

o Designed specifically
for home use

In Table 2 all main features per productare demonstrated.
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energy generation
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% € €¢% € 8¢ <K
N X RECK € X %<
8 € <X € X<

233

Table 2

Siemens

PV SolarEdge PV

€ 8 %LE € € &K%
% X XCL € LK



Conclusion. Thus, the Chorus PV, RMS-200, Pure Energies, Siemens PV
Monitoring and SolarEdge PV monitoring systems of solar devices have the following
disadvantages:

Chorus PV: There is no report generation,

RMS-200: It cannot be used in industrial environment

Pure Energies: It is necessary to buy third party hardware

Siemens PV Monitoring: The system is expensive

SolarEdge PV: It cannot be used in industrial environment

It isplanned to solve these problems during future work.
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T.A. AMBAPIIYMSH

AHAJIN3 CUCTEM MOHUTOPHUHI' A COJTHEYHBIX D)HEPTETUYECKHUX
YCTPOMCTB

I[J'IH HCCJICAOBAHNS XAPAKTECPUCTUK U PETryJIMPOBAHUSA PEKUMOB pa6OTI)I COJIHCYHBIX
OHEPIreTUICCKUX yc’I‘pOﬁCTB H€O6XOHI/IMO pa3pa60TaTL ABTOMATU3UPOBAHHBIC CUCTEMbI MOHU-
TOPUHTA. OT0T BOIIPOC UMECT BAXKHOC 3HAYCHHUE U 3aCIIyKUBACT 00JIBIIIOTO BHUMAHHMS cricnua-
JINCTOB COJIHEYHBIX OHEPTCTUYCCKHUX CHUCTEM. HpOBe]leH CpaBHI/ITeHBHHﬁ AHaJIn3 HEKOTOPBIX
CHUCTEM MOHUTOpPUHTA, 06CY)KHCHBI MNpeuMynIeCTBa U HEAOCTATKN KaX(,HOfI CHUCTCMBI.

Knrouesvte cnoea: connednas OHEpPrusi, CUCTEMa MOHHUTOPUHI'A, COJTHEYHBIC yCTpOﬁCTBa,
CpaBHHTGJ’ILHLIﬁ aHaJIn3.
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