Table of contents

1 Electricity market in the field of RES in the czech republic and in Germany...
1.1 Czech energetiC SECION.....ccvi i 8
1.11 USING OF RENEWABLE SOURCES in the Czech republic.... 9
1.2 German ENErgy SECLON.......couuiiiiiiiieeiiiie ettt sranee e e 11
1.21  USING OF RENEWABLE SOURCES in Germany.................... 12
1.3 Comparison Between both Countries...........coccvvvveiveiiieccee e, 13
14 CONCLUSIONS.......ccot ittt 14

2 Relationship between Photovoltaic power plants and environment in the

CZECh REPUDBIIC......icee e
2.1 INTRODUCTION. ...ttt 15
2.2 Life CYCle @SSESSMENL........cccuv et 16
2.3 Effect on landscape character and built-up ofagricultural area........ 17
2.4 Operation ofpower plant..........c.cccceviiiiiniiiciic e 18
2.5 RECYCHNG.....oiiie it 19
2.6 Influence ofsemiconductor on the environment............cc.ccovevernenee 20
2.7  CONCLUSION. ..ottt 21

3 Impact ofchanges in supply network configuration on during-fault voltage

IN AISEADULION SYSTEIM...coiiiiiie e
3.1 INTRODUCTION.....coteeee et 22
3.2  Effect of power System deSigN........cccveiveiieeiieiiieesie e 23

3.2.1 LOOP SYSIEML..eeiiiiiiieieee e 24
3.2.2 Parallel feeders.........ccoviiiiiiece 25
3.2.3 Local geNErator..........ociiie e 26
3.3 CONCLUSIONS.......o ottt 28

4 Mathematical modelling of Doubly-fed asynchronous generator....................
4.1 INTRODUCTION. ....ciiiiiie e nnane e 29
4.2 Basic Principles and Characteristics of DFIGSystem............c.c.c....... 30
4.3 Mathematical Description of DFIG by Space Phasors..............c........ 30

4 Electric Power Engineering and Ecology - selected parts V.

.8



4.4  Computer Model of DFIG in Matlab/Simulink Program.................... 35

45  CONCLUSIONS.. ...ttt 36
Electric power engineering - komputer overhead line design.............c............
5.1 INTRODUCTION. ...ttt 37
52 APPLICATION DESCRIPTION......cceoiiiiinieineneeiesiee e 38
5.3  FINALLY APPLICATION. ..ottt 41
5.4 CONCLUSION. ...ttt nnree e 43
After a lightning strike to air-termination system ESE began to bum hotel....
6.1 INErOTUCTION.....cuiiiiiiiii e 44
6.2  Valid Legislation in Lightning Protection in the Czech Republic..... 45
6.3 Firemen’s Press Release. ... 46

6.4 Installation of ESE pursuant to the French national standard NFC 17-

(02 0 SRR SR a7
6.5 SUIMIMAIY ..ttt sr e e s sbb e e s s bse e e annreeens 52
System and anCillary SErVICES..........oviiiiiiiie e
7.1 INTRODUCTION. .. .ouiiiiiiiiiic e 54
7.2 SYSIEIM SEIVICES....cciiiiiieiieeee ettt see et te et ae et e b e e sreeane s 55
7.2.1 Technical-organisational toolsfor ensuring system services.......55

7.3 Power flows in the power system and payments for system services 59

7.3.1 Payments for SYStEM SEIVICES........ccveieeiee e 60
7.3.2 The relationship between system and ancillary services............. 60
7.4 ANCIHIArY SEIVICES......ccvii et 60
7.4.1 Unit primary fcontrol (PR)......coovviiiii e 6!
7.4.2 Unit secondary P control (SR).......ccccvvviiiviiiiiecie e, 61
7.4.3 Unit tertiary P control (TR).....ccovveiiiiccceece e 61
744 Quick-start 10 minute reserve (QS10)......cccccvivveririiieeiie e, 61
7.4.5 Quick-start 15 minute reserve (QS15).....cccccvcvivveriniiieenie e, 61
7.4.6 Dispatch reserve available within t-minutes (DZt)...................... 61
7.4.7 Load change (ZZ30)......cccceiiiieiiie et 62

Electric Power Eneinccrine and Fcolocv - selected oaris V. [



7.4.8 Generation shedding (SV30)......ccccoiiiiii i 62

7.4.9 The VITAVA (VSR)...cccii et 62
7.4.10  Secondary U/Q control (SRUQ)......ccceeviiiiiiiii e 62
7.4.11  Island operation capability (10).......cccccceviieiiieiiie i 62
7.4.12 Black start capability (BS)........cccoooriiiiiiiiieiecee e 62
7.4.13  EregZG and EregZ.......ccccoeiiieiiieii et 63
7.5  Methods forensuring Ancillary services Services..........c.cccceevvevvvennennn, 63
7.5.1 AnS categories purchased through tenders and day-ahead market
(D2 I = 015 ) U OTRURSTR 63

7.5.3 Assistance from synchronously interconnected power systems: 63

8 New Trend in Electric Power Engineering - Tandem Photovoltaic Cells.......
8.1 Introduction to Tandem Cells ProblematicC...........cccccevvviiiiiiiieincinene, 64
8.2 Tandem Cells Structure and Principle.........cccooveiieiiiiciiic e, 65
8.3 Materials Apply to Tandem Cells Production...............ccccceoveivieennnnn, 68

8.3.1 Hydrogenated Amorphous Silicon (a-Si:H)........cccccovevivviinnne, 69
8.3.2 Microcrystalline Hydrogenated Silicon (pc-Si:H).........cc.c......... 69
8.3.3 Aluminium Doped Zinc Oxide (ZNO:AD)......cccooveiiviiiiiieeine, 70
8.4  Tandem Cells ProducCtion...........ccccovveiiiiiiiiie s 70
8.5  Tandem Cells Basic Performances — Tandem Cells Comparing with
Cells 11 and 200 GENEIAtION.......cc.oivi i 71
8.5.1 EFFICIENCY ..o 71
8.5.2 Electrical Parameters and ThiCKness..........ccccccevievieiiieiiecinene, 72
8.6 CONCIUSION.....ccuiiiiiiiiie et 74

9  Renewable Power Sources Utilisation in the Czech Republic - Idea against

REAIIEY ... aeenes
9.1 LYoo (U Tod { o] o SO RP 75
9.2 Energy policy OTEU.........ccooi o 76

6 Electric Power Engineering and Ecology - selected parts V.



CzeCh REPUDBIIC. ... e 79
9.4 Review 0fthe SiNgIe RES INCZ........cccooe i 82
9.4.1 BIOMASS..... .o 82
9.4.2 Expected development to 2020.........cccooeevieiiiniinieeee e, 83
9.4.3 Hydraulic power...................... 84
9.4.4 Expected development 10 2020........cccccvveveeiieerin i, 85
9.4.5 VA AT a0 =T =] o SRR 85
9.4.6 Expected development to 2020.........cccovveiieiiinniniieeee e 86
9.4.7 BIOgAS. . it 87
0.4.8 Expected development to 2020.........ccccccvveveeiiievie e, 87
9.4.9 SOIAr BNEIGY ... 87
90.4.10 Expected development to 2020.........cccceeveiviriiieniiinii e 88
9.4.11  Solid municipal wastes (BRKO).........cccooeiriiiiiiiie e, 89
9.4.12 Expected development to 2020.........ccccccvveevieiiecrie i 89
0.4.13  Geothermal ENErgy......cccccoiieeiiie i 89
9.4.14 Expected development to 2020..........ccceevveiiieiieeiiene e 90

9.5 CONCIUSION. ...ttt reas 90
10 LIST OF LITERATURE.......ccooeiiiiirireeeine, e,
11 LISTOF AUTHORS.... .ottt
12 REGISTER. . ...ttt e st re e e e e e e e s nnaee e

9.3 Structure of install power output and electric production balance in the

Electric Power Engineering and Ecology - selected parts V. 7



