











It is evident from the waveforms shown on Fin. 7 that for
the purposes of this study, or to verify the operation of
production prediction using the tested algorithm, the data
obtained are sufficiently accurate and representative.

Certain deviations can be traced in the detailed comparison
of the calculated production curve with the corresponding
real production curve. This is usually the result of the
current state of generator excitation (ie its mechanical
resistance) and the wind turbine's own inertial masses. The
actual deviations for the courses during a and calm day is
shown on Figure 8.
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Fig. 8. Variation between production and prediction (typical calm
day).

6. Energy accumulation — battery system

Set of 3 battery systems was designed for the purposes of
this study. Particular examples could be connected with
existing energy sources in the Minipark RES. These
batteries differ in design (ie economic parameters),
capacity and performance of the battery inverter. The
design comes from parameters of emergency system, that
should be backuped (emergency elevator, emergency
lighting, etc.).

The basic configuration of the designed battery systems is
as follows:
1. 36 pc Rolls 4CS 453 Ah (total 52,2 kWh, 11 kW)

2. 72 pc Rolls 4CS 453 Ah (total 104,4 kWh, 11 kW)
3. 3 ks BlueSky Multigrid 20kWh (total 60 kWh, 8 kW)

The first system corresponds to the typical economic
design of a battery for a certain type of building,
consumption and installed photovoltaic system. The
second option is more economically demanding, but can
bring better results in the long operation, as it allows better
coverage of peak consumption and at the same time more
efficient and economical use of the batteries. The third
variant is a purely low cost solution, which would
basically function with the shortest time of autonomy.

All variants are in detail analysed in Table VI. Various

times of autonomy and system configurations are
compared.
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Table VI: Time of autonomy

time | E P string | Eniss Epius

[d] [kWh] | [kW] [kWh] | [kWh]
4 52,2 26,4 | 30 40,9 23680
7 87 18,5 | 21 44,6 15219
7 87 21,1 | 24 24.9 18053
8 104 18,5 | 21 0 15189
10 122 158 | 18 0 12325
12 139 15,8 | 18 0 12293
15 174 13,2 | 15 0 14023

Table VII. shows results of production for the variant 1.
The simulation assumes that the battery is fully charged
at the beginning of a cycle and is continuously being
charged. Stand by mode of the emergency system
requires 14,13 kWh.

TableVII: Variant 1 - simulation

GlobHor DiffHor T_Amb Globlnc GlobEft EArray E_Grid EBatDis PR

e | Wi e L T Wieh KWk Widh rati
January %3 137 063 523 514 L) 2% 4024 0211
February 443 23 029 i 763 1467 1341 3038 0817
March 868 4554 418 1153 127 2134 1961 [1)-1¥] 0.805
April 1259 8502 928 1409 1370 2621 2316 8505 0779
May 1577 76.88 1374 1521 1475 2854 2429 2318 D758
June 165.6 8330 17.10 1522 1475 263 2406 0.568 0748
July 1681 8305 1887 1877 1528 693 2465 0.830 0740
August 1428 6758 1874 150.9 1486 2577 2383 0.535 0.741
September %4 5074 1374 1198 164 2103 1926 2295 0.762
Octaber 58 k] 906 855 85 1584 1424 0074 0789
November 21 1795 423 485 75 803 ans 0.000 0788
December 193 1274 075 K k) 380 783 680 0.000 0.808
Year 11188 5802 817 12827 12581 2300 21012 23.100 o

Table VIII. shows similar results of production for the
variant 2. The simulation again assumes that the battery
is fully charged at the beginning of a cycle and is
continuously being charged. Stand by mode of the
emergency system requires in this case 18,34 kWh.

TableVIII: Variant 2 - simulation

GlobHor GlobEff E_Avail EUnused E_User E_Load Solfrac

Vhin? Vi KWh kWh KWh Kivh ratiz
January %3 S14 157 0017 HTE M7 02m
February 443 6.3 1737 0.000 a7 3087 050
March 858 1127 2837 0027 3451 3417 0623
April 125.9 1370 2899 0y 33139 3307 0824
May 1577 1475 34E o027 48 17 0794
June 165.6 1475 RIRN] 0.009 E=<) 3307 0341
July 168.1 1528 392 0034 51 M7 0812
August 1428 1488 3058 ome 48 417 0813
September 954 1184 24935 0.000 3342 7 0680
October 588 835 1843 0.000 3458 7 0.480
November 281 415 104.7 0.000 361 307 0243
December 193 380 B3% 0038 u7s 7 0134
Year 11188 12581 17 0T 4075 40238 0583

7. Conclusion

Simulations presented in chapters 3 and 5 demonstrate
capabilities of used simulation methods. Fig. 3 proves
that the uncertainty of solar simulation is around 1,5 %
while Fig. 8 proves the uncertainty of wind simulation is
less than 1,9 %.



Application of these simulated data onto hybrid battery
system powering emergency lifts and devices installed in
the building of Faculty of electrical engineering in Pilsen
gives results shown in Table VII and Table VIII.

The most important result is the possibility of power
production prediction from solar-eolic system and thus
optimisation of the battery charging schema. This could be
used either for increasing life of the battery and
economical profit or for optimisation of battery sizing,
what again brings economical profit.
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