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Trends in Power Electronics

their impact on the preparation of engineers, ¢
the role that the IEEE plays in this proces:

S. Valtchev
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Main starting points:

A XIX century i no electronics, ideas born only (mostly military)

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

A Energy processed by other, new methods

AHi gh Power consumers vs. Low Pow
A Energy Harvesting, Wireless Energy

A New Nano-power circuits, TFET

A Co-existence of technologies (example of DC grids)

A Preparation of engineers, a headache of the planning

AExample of EV engineer é

A IEEE and IES, how the international engineers collaborate
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Telegraph, Samuel Morse, 1835 4 MW Hydroel. Plant Niagara F., 1895

A1.The communications:
Necessity wars;
Meansc wire, wireless;
Avallablec now massively.

Avallableg always;
Meansc wire, wireless;
Necessity the peace.
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A2 The (renewable) energy:
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DCc AC, Beginning of the electric history

Fig. 4.—Experiments in Killing Animals by the Altermnating Current, as
Conducted in the Edison Laboratory at Orange, N. J.
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AOId fashioned centralized energy systestill
operated as a UNIVAC machine (1850
similar to classical power distribution

————
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vat Electronic Computer

UNIVAC command room, 1952 Energy dispatcher room, Russia, 2007
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The modern world needs to
iInclude many energy producers

Solar chimney at Manzanares, Spain
http://www.sbp.de/en/project/solarchimneypilot-plant-manzanares/
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DOI: 10.1115/1.1823493
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http://www.sbp.de/en/project/solar-chimney-pilot-plant-manzanares/

Fresnel Concentrator

MSc project 2014
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Intelllgent cars: Tesla S
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The consumers are DC, the renewable
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(a) AC system

Fower is supplied from battery
without power conversion

(b) DC system
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INTERNATIONAL MICERID
DEMONSTRATOR, BASED ON 380 VDC

GO9YSNHE& DOWNIARGA SFY20NJ ¥ /2 Y'Y S NUrfdérdnd LOtizA £ R A
(Fraunhoferlnstitut, Germany), MSzpeKEmersonNetwork Power, Sweden), U.
Boeke(Philips the Netherlands) and R. S ASiemensAG, Germany)

Single PV-Panels
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MICRGGRID IN OFFICES (NJAPAN)
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WHY HV DC IS BETTER THAN AC?

Major power disturbances in North America

* Majority of (renewable)
power sources and most
loads, are DC

* Management of DC is much
easier than of AC (micigrid) 250
* Micro-grids will be the base

350

300

for Smart Grid 200
* DC is a controllable interface
and HV is more efficient for 150
transport

* Omnipresent problem of 100
synchronization of AC grid
disappearsh A A A A »

NEXTEK Power Systems, USA
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COMPARISON OF EFFICIENCIES AFTER UPGRADING DEVICES TO DC

Device Name AC 100V DC 380V
DCPCS 93.0% 96.5%
DC adaptor for notebook 87.0% 04.4%
computers
LED lighting 89.4% 93.3%

o~ ™ b 4 n © ~
[+ o @ o] [« o]
o] o] [+ ] o] o2}
- - - - - -

Conference Lipetsk 2017

0O O O = N O ¥ BV O N O &8 ¢

8gooooooooo$_>::

¢ 2 R R ERRRKRRN B
13



The problem stays in the bottle neck of the storage,
pKSY UKS OoOFUUSNE Aa 322

Alpha Power Research Centre @w

7380VDC
Distribution =

5B
o g of

i

N
L,'..
S—

Vo
—

[

,ﬁ

—
N

P |
ap

B Tl
| ;5 R S -
e

-

o

TP e e

AL
%S
\

01/11/2017 Conference Lipetsk 2017 14



I VR X

Wm0 Cousteey of Matoral Traragertator Satery Soed

01/11/2017

Temperature °C

Conference Lipetsk 2017

§ .1 ¢¢9w,

Lithium lon Cell Operating Window

Thermal Runaway

300
Cathode Active Material Breakdown
Oxygen Release and Ignition

Possible Venting
Exothermic Breakdown of Electrolyte

200 Release of Flammable Gases
Pressure and Temperature Increase

Separator Melts

Mo Fires Yet

Copper Breakdown of SEI Layer

(LR Anode Temperature Rise
Current Lithium Plating During
Collector Charging
Dissolves Capacity Loss
1] Cathode Qverheating

Breakdown o X _ )
Py Short Circuit Lithium Plating During Charging

0 2 4 6 8 10
Cell Voltage (V)



