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MpeanoxeHo, peanu3oBaHO M MPOTECTUMPOBAHO MPUMOXEHME, OCHOBAaHHOE Ha MeToAe pacdeTa npousBoauTenisHocTM PV
3MEKTPOCTaHLMUUN Ha YPOBHE MaccvBa naHenen. PesynbTaTbl TeCTUPOBaHWSA Nokasanu criegytowee. Pacyet Ha ypoBHe Maccuea naHenen
No3BONSIET NOMYYUTb JOCTATOUHO TOUHbIE Pe3yNbTaThl MO 3Ha4YEHWUsAM Pmpp Ans MaccuBa, HO AN onpefeneHus AedeKTHbIX NaHenew ¢
KaKMMU-TO SNEKTPUYECKUMMN HEUCTIPABHOCTSIMU B KOHKPETHOM Maccuee HeoBGXOAMM [OMOSHUTESbHBIA aHamnM3 Ha ypoBHE KOHKPETHbIX
naHenem.

Application uses statistical data from PV power plant located in Nurnberg, Germany during June -
November period, 2018.

Global solar energy market growth resides around 30% per year. Under optimal conditions, the world’s
solar generation plant capacity could reach up to 1,270.5 GW by the end of 2022 [1].

Digital Twin API [2] for module-by-module calculations is based on input telemetric data. Input data
includes the following parameters: voltage, current, temperature, irradiation from devices, temperature from
devices, timestamp.

The output contains the following params: maximum power point (MPP), voltage and current at MPP,
series and parallel resistance, short circuit current and open-circuit voltage params.

The idea is to compare the results of calculations by each module and by each string (which is faster
but may be less accurate).

Input params for module-level calculation were: module voltage, string current, module temperature,
and irradiation. The time alignment between the module readings and the SR05 pyranometer, made using the
timestamps of the individual data points.

Input params for average module calculation (based on string-level measurement) included average
module voltage Uayg, String current, and average module temperature Tayg , temperature, and irradiation from
SRO5 pyranometer.

Pmpp diff parameter was used for various Pmpp calculations comparison:

n
Zi pmpp module i

Pmpp diff = n - Pmpp string?
where Pmpp modulei — maximum power of module, Pmpp sting — maximum power of average string.
Pmpp diff results during August for each String are presented on fig. 1.
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Figure 1 — Difference between the power, produced by Strings during August (by individual modules and by average
module calculation)

The string’s state could be estimated with 0,6 - 3,5% variation using average module analysis. It could
be used during analysis of the actual PV plant’s state by comparing real parameters with those calculated from
virtual laboratory.
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