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Main starting points:
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ÅXIX century ïno electronics, ideas born only (mostly military)

Å Ignitron, valves, thyristors, all by-product of the electronics

ÅEnergy processed by other, new methods

ÅHigh Power consumers vs. Low Power producersé

ÅEnergy Harvesting, Wireless Energy

ÅNew Nano-power circuits, TFET

ÅCo-existence of technologies (example of DC grids)

ÅPreparation of engineers, a headache of the planning

ÅExample of EV engineeré

Å IEEE and IES, how the international engineers collaborate



01/11/2017 Conference Lipetsk 2017 3

Good questioning buté We cannot separate themé
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/ƻƳƳǳƴƛŎŀǘƛƻƴǎ όŜƎƎΚύ ŀƴŘ 9ƴŜǊƎȅΧ ǿŜǊŜ Řƛǎǘŀƴǘ 
ŀǊŜŀǎΧ ōǳǘ ƴƻǘ ǊŜŀƭƭȅΧ 

Å1.The communications: 
Necessity ςwars;
Means ςwire, wireless;
Available ςnow massively.

Å2.The (renewable) energy:
Available ςalways;
Means ςwire, wireless;
Necessity ςthe peace. 

ÅCommunications -> 
ŜƴŜǊƎȅ ƳŀƴŀƎŜƳŜƴǘΧ

Å¢ƘŜ άƴŜǿέ ŜƴŜǊƎȅ -> 
supply the 
ŎƻƳƳǳƴƛŎŀǘƛƻƴǎΧ

4 MW Hydroel. Plant Niagara F., 1895 Telegraph, Samuel Morse, 1835 



DC ςAC, Beginning of the electric history
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ÅOld fashioned centralized energy system: still 
operated as a UNIVAC machine (1950-s)
similar to classical power distribution 

UNIVAC command room, 1952 Energy dispatcher room, Russia, 2007



The modern world needs to 
include many energy producers
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Solar chimney at Manzanares, Spain

http://www.sbp.de/en/project/solar-chimney-pilot-plant-manzanares/

ά¢ƘŜ ŎƘƛƳƴŜȅ ƘŀŘ ŀ ƘŜƛƎƘǘ ƻŦ нлл Ƴ ŀƴŘ ŀ ŘƛŀƳŜǘŜǊ ƻŦ мл ƳΦ ¢ƘŜ ŎƻƭƭŜŎǘƻǊ ŀǊŜŀ ǊŀŘƛǳǎ 
ǿŀǎ мнн ƳΦ ¢ƘŜ ƳŀȄƛƳǳƳ ǇƻǿŜǊ ƻǳǘǇǳǘ ǿŀǎ ƳŜŀǎǳǊŜŘ ǳǇ ǘƻ рл ƪ²Φέ

DOI: 10.1115/1.1823493

http://www.sbp.de/en/project/solar-chimney-pilot-plant-manzanares/


Fresnel Concentrator
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MSc project 2014



Intelligent cars: Tesla S

01/11/2017 Conference Lipetsk 2017 9



The consumers are DC, the renewable 
ǎƻǳǊŎŜǎΣ ŀǎ ǿŜƭƭΧ 
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ά9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴǘ 5/-DǊƛŘǎ ŦƻǊ /ƻƳƳŜǊŎƛŀƭ .ǳƛƭŘƛƴƎǎέ ƻŦ .Φ Wunderand L. Ott
(FraunhoferInstitut, Germany), M. Szpek(EmersonNetwork Power, Sweden), U. 
Boeke(Philips, the Netherlands) and R. ²Ŝƛǖ(SiemensAG, Germany)
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In Philips demonstration 

has shown LED lighting 

(supplied by 380 VDC 

grid) characterised by 

drastically minimized 

EMC.

INTERNATIONAL MICRO-GRID 
DEMONSTRATOR, BASED ON 380 VDC



MICRO-GRID IN OFFICES (NTT - JAPAN)
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WHY HV DC IS BETTER THAN AC?
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* Majority of (renewable) 

power sources and most 
loads, are DC
* Management of DC is much 
easier than of AC (micro-grid)
* Micro-grids will be the base 
for Smart Grid
* DC is a controllable interface 
and HV is more efficient for 
transport
* Omnipresent problem of 
synchronization of AC grid 
disappears ĄĄĄĄĄ

NEXTEK Power Systems, USA



The problem stays in the bottle neck of the storage, 
ǿƘŜƴ ǘƘŜ ōŀǘǘŜǊȅ ƛǎ ƎƻƻŘ ŀƴŘ ǿƻǊƪǎΧ
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!ƴŘΧ ǿƘŜƴ ǘƘŜ .!¢¢9w¸ w9[L!.L[L¢¸ ƛǎ ōŀŘΧ
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