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Morning tutorials (9:00-12:15)
Title:Active Thermal Control for More Reliable Power Electronics

Presenters: Giampaolo Buticchi (China), Abraham Marquez (Spain), Jose I. Leon (Spain), Marco Liserre (Germany)

Title:Advanced Three-Phase SiC/GaN PWM Inverter Topologies for Future VSD Applications

Presenters: Johann Kolar (Switzerland); Mattia Guacci (Switzerland)

Title:Advanced Motion Control for Vibration Suppression: from Theory to Applications

Presenters: Seiichiro Katsura (Japan); Kiyoshi Ohishi (Japan); Krzysztof Szabat (Poland); Kenta Seki (Japan)

Title:Digital control of grid-tied converters — A Test-Driven Design Approach

Presenters: Fernanda Carnielutti (Brazil); Rodrigo Padilha (Brazil)

Afternoon tutorials (14:00-17:15)
Title:Recent Advances on Modulation and Control of Multilevel Converters

Presenters: Leopoldo G. Franquelo ( Spain & China); Fujin Deng (China); Sergio Vazquez (Spain); Binbin Li (China)

Title:Photovoltaic Power Generation Systems: Topologies, Control, Industrial Trends, and Future Challenges

Presenters: Samir Kouro (Chile); Dmitri Vinnikov (Estonia); Yongheng Yang (Denmark); Andrii Chub (Estonia, Chile)

Title:Modelling and Design of Digital Electronic Systems (targeting FPGAs) — Methods, Trends and Application to
the Control of Electrical Systems

Presenters: Marcian Cirstea (UK); Eric Monmasson (France)
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Keynote Speakers

Professor Toshio Fukuda
Nagoya/Meijo University, Waseda University

Beijing Institute of Technology

Date: Tuesday, 15 Oct 2019
Time: 9:15-10:15
Title: Multi-Scale Robotics — Robotics and Al —

Abstract And Brief Biography here.

Prof. Dr. Ing Marco Liserre
IEEE Fellow
Head of the Chair of Power Electronics

Kiel University, Germany

Date: Wednesday, 16 Oct 2019
Time: 11:15 - 12:15
Title: The Smart Transformer: providing service to the electric network and

addressing the reliability challenges through power routing

Abstract And Brief Biography here.

Professor Jodo A. Pegas Lopes
IEEE Fellow

Porto University (FEUP), Portugal
INESC TEC, Portugal

Date: Thursday, 17 Oct 2019
Time: 11:15-12:15

Title: Power system with 100% renewable energy: the long wait...

Abstract And Brief Biography here.

2 ~ Keynote EER 512 2 (http://www.grand-re2018.org/english/program_e.html)
¥4 H



http://www.grand-re2018.org/english/program_e.html

(1) ~ Multi-Scale Robotics — Robotics and AI — Nagoya/Me1jo University, Waseda University,

Beijing Institute of Technology, Professor Toshio Fukuda.
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(2) ~ The Smart Transformer: Providing Service to the Electric Network and Addressing the Reliability

Challenges Through Power Routing — Kiel University, Germany, Professor Ing Marco Liserre.
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(3) ~ Power System With 100% Renewable Energy: The Long Wait...—Porto University (FEUP),
Portugal INESC TEC, Portugal, Professor Jodo A. Pe¢as Lopes.
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(1) " Development of A Power Hardware In the Loop Simulation of An Islanded Microgrid |
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(2) " Single Sensor Based ESS Controller for DC Bus Stabilization in Low Power Isolated Solar PV
System |
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A Introduction

Frequency Frequency

Diesel Generator
#1, #2, #3,......

ESS I PV I Wind Diesel | Load l

Turbine| | Generator

Conventional
Power Grid

Microgrid

Microgrid in Institute of Energy Research (INER), Taiwan (Capacity : 470kW)

M. UFLS for A Microgrid

“» Proposed an UFLS Strategy for a microgrid
® High Speed Signal Analysis and Control Platform
" Look-up Table of Frequency Drop vs. Power Shortage

? if _ fi—f

Calculate the rate of =
Bl frequency drop(dfdf) - dt 100ms
|

400 100ms

¢ =V
VARV VA VA VAR VAV

(n)obeyion

| Shed the corresponding loads |

-200

System frequency -300

is recovered to set
point value?

-400 T T
3.95 3.97 3.99 4.01 4.03 4.05 4.07

Time(s) —
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S, Rotational Inertia Analysis

o
I iNER
Ll

SS
O éc
t=0.166s
ESS Load Load
(various capacity) Bank Bank
30kwW 30kW

Experiment Scenarios
" #1:Various power shortage with certain load
= #2:Various loads with certain power shortage
" #3:Various power shortage with certain capacity of ESS

s Rotational Inertia Analysis

I INER
- R

Experiments of 60kW load

" Capacity of ESS has less effect on the rate of
frequency drop.

#1 Rate of
ESS Power
Case || Load Frequency
Capacity | Shortage
No. (KW) Drop
(kW) (kW)
(Hz/ms) 6l
1 60 50 10 0.082955 505
2 60 45 15 0.070374 W) T o S o
3 60 40 20 0.080180 i
c
4 60 35 25 0.081818 L
2 oas
5 60 30 30 0.081600 z
58
6 60 25 35 0.071366 oc
7 60 20 40 0.075170 9
8 60 15 45 0.078156 -= Z5s
9 60 10 50 0.070637 Time (5
10 60 5 55 0.075294
11 60 100 None 0.070536
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M. Rotational Inertia Analysis

Experiments of 10kW power shortage

" It is presumed that the amount of the load affects
the rate of frequency drop.

#2 Rate of
ESS Power
Case | Load Frequency
Capacity |Shortage
No. | (kW) Drop
(kW) (kW) e u
#.s
12 | 15 5 10 0.032574 o e ——— —owtt
13 | 20 10 10 0.033926 7 s \ T
a e
14 | 25 15 10 0.040465 Q o N o
15 | 30 20 10 0.058178 " Gt
16 | 35 25 10 0.050153 . -
17 | 40 30 10 0.061256 : et
18 | 45 35 10 0.072341
19 | 50 40 10 0.061426
20 | 55 45 10 0.076438
21 | 60 50 10 0.080769
-‘l§" - - -
2 Rotational Inertia Analysis
- ERM

Experiments of ESS with 5, 10, 15kW of capacity

" The load affects the rate of frequency drop
significantly (positive correlation).

#3 #3 #3
- ESS Power - ESS Pawer Rate of Load ESS Power Rate of
Casabo ||, [ Copacky | Shortage Casefal Capecity | Shortage | Frequency Drop | | Case No. Capacity | Shertage | Freguency Drep
(KW (kW) ) [KW) (kW) {Hzims) () (kWi (kW) {Hz/ms)
T e M | B
P 2 5 a4 285 16 0 0.046357
25 5 20 = = i = Jm=es 45 30 15 -3 0.054152
3 30 10 20 0.051296
25 30 5 45 35 15 0 0.047701
= = = ar 35 10 25 0.055081 e m = — —
= - = 38 40 10 £ 0.073559 - = — — —
= = m E] 45 10 35 0.078918 .
» ) = 40 50 0 40 008499 d 50 s % 0.062266
31 55 50 41 55 10 45 0.064774 5 55 15 50 0063322
32 & 55 42 60 0 50 0.107453 51 60 15 S 0.067924
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Rotational Inertia Analysis

Equation of Inertia of ESS

y =-2.82271*10°x% + 4.8361*10-%x> - 3.08785*106x* + 0.00009*10-°x3 -
0.001197x2 + 0.0070248x + 0.0156742
= Look-up Table of Frequency Drop Rate vs. Power Shortage
Coefficient of Determination = 0.9899

0.10

=

a

T

o 0.08

=8
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X

o

2

m  0.06

H

[}

<

o

8

L om
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N

3

o 002
0.00

Sx/

(1]

10 20

30

40

Amount of Power Shortage (kW)

+- ESS Capacity = 15kW
= ESS Capacity = 10kw
ESS Capacity = 5kwW
—— Worst Case

—— Curve of
Rotational Inertia

60

Rotational Inertia Analysis

(P
Look-up Table of Frequency Drop Rate vs. Power
Shortage
Rate of Rate of Amount of Rate of
Frequency Amount. of Load Frequency Load Frequency Amount. of Load
Drop(Hz/ms) Shedaing(kW) Drop{(Hz/ms) | Shedding(kW) | Drop(Hz/ms) Shedding(kW)
0.02159 1 0.035763 16 0.060104 31
0.025612 2 0.03753 17 0.060458 32
0.028181 3 0.039465 18 0.060655 33
0.029671 4 0.04152 19 0.060731 34
0.0304 5 0.043647 20 0.060729 35
0.030635 6 0.045795 21 0.060699 36
0.030593 7 0.047915 22 0.060692 37
0.030448 8 0.049962 23 0.060765 38
0.030337 9 0.051894 24 0.060976 39
0.030362 10 0.053675 25 0.061382 40
0.030595 11 0.055276 26 0.062037 41
0.031082 12 0.056676 27 0.062992 42
0.031846 13 0.057859 28 0.06429 43
0.032891 14 0.058821 29 0.065964 44
0.034205 15 0.059566 30 0.068037 45
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5’*7{ Verification of The Proposed UFLS

Ll

t=0.088s
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C
SkW, I BKWI' 30kW l 30le 12kW|l

ESS PV Load Load Realistic
100kVA 20kW Bank Bank Load
30kW 30kW In Building

Without the proposed - With the proposed

UFLS strategy UFLS strategy
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. Conclusion

“» Proposed UFLS Strategy for a microgrid
" High Speed Signal Analysis and Control Platform

" Look-up Table of Frequency Drop Rate vs. Power
Shortage

“» The proposed UFLS strategy was verified in the
microgrid in INER, Taiwan.

" PV and realistic load in a building are connected
continuously.

" The proposed UFLS strategy can prevent the
microgrid from outage when load is larger than
power generation.
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