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Microgrids today
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Thermal Storage
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Source: Mar Martinez, PhD thesis, UPC/KUL, Source: www.microgrids.com
Source: GTM Research North American July 2017; http://electrifyme.org/
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DC microgrids
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Power Quality — voltage acceptability

EMerge Alliance dc standard as implemented for building interiors: 24 V

IEC Standard 61000-4-30:2015 “Electromagnetic compatibility (EMC) - Part 4-30: Testing and
measurement techniques - Power quality measurement methods” = IEC SC77A WG9 - Power
Quality Measurement Methods (2017--)

Technical Report in cooperation with TC 8, SC8B, SyC LVDC on “Assessment of Standard

Voltages, PQ parameters, PQ requirements and related measurement methods for LVDC supply
i'systems” is envisaged

General architecture of a
building-level mult: —voltage
DC micrognd

~~~_Fosus of the analysis on voltage and current

waveforms on a common DC bus
within the DC micrognd
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Printer Static Power Characteristic
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Example: time domain indices for u(t) in a dc/dc converter

Signal(t) Mean of the signal @ Tw=1s RMS of the signal @ Tw=1s  Median=x50% of the signal @ Tw=1s
;49 ;48,5 ;48,5 ;4 :
ot - T T 1) 1)
fy% - (xy%/xy%) E E *[ E *[ 24&2
g8 g i/ g Y/ 3
3 3 & 3 & £ [T
- - - - 48 iATAl
[v] M [v] [v] W
cC c cC cC J
o o o o o
" 47 " 475 " 475 " 478
; E: _ f X 0 20 40 60 0 20 40 60 0 20 40 60 0 20 40 60
| RMS — SRMS " E time (s) time (s) time (s) time (s)

Peak-to-peak variation from median Peak-to-peak variation from xDC 75 percentile variation from median RMS variation from xDC
0.03 0.03 0.015

-
002 \ 0.02 \ 0.01
S i/Xpc)? : \ : : 3 0.005
~2xi>xpc(*i/Xpc) | al
&= 001 | 001 | Pomios 0.005

3 3 3
o} [o} [o}
1 2
JﬁijqDC(xj/XDc)
0 : : 0 : ' 0 : ' 0 : :
Yxi>xpci/Xpe)? 0 20 40 60 0 20 40 60 0 20 40 60 0 20 40 60
$ras = |101 Trcx (xi/XDc)z) time (s) time (s) time (s) time (s)
1=apc peak-to-peak displacement factor 75 percentile displacement factor Xi -asymmetry factor XIRMS -RMS variation displacement
1.03 1.015 1.015 0.015
1.02 1.01 1.01 0.01
o q g g 0 o 3 o] 3
Irina Ciornei, Mihaela Albu, Mihai a a a
Sanduleac, Lenos Hadjidemetriou, Elias 101 1= 1.000 1.000 0.000
Kyriakides, 2017, Analytical derivation of 1 1 1 )
PQ indicators compatible with control 0 20 40 60 0 20 40 60 0 20 40 60 0 20 40 60
strategies for DC microgrids, Proc. of 2017 time (s) time (s) time (s) time (s)

IEEE Manchester PowerTech

Relevance of electronic components and systems in the energy domain 7
- Brussels, 4 September 2017 -



—_—

Low Voltage Distribution
AC network (DSO)

Uni-directional on AC Load

—_—

(no back generation)

System solutions

MV
network
_

Energy Meter
USM = SMM & SMX

consumption (legacy)

. Resilient AC network

Classic AC (consumption)
with DR extension network

Resilient DC

Single phase AC

] (consumption)

Unidirectional ‘
Resilient Consumer‘J|

E @ Consumption only /r~ Prosumer’s core network
- % ' b 1 Uy=48..230V
- : AC_TOT - “ _
: > rectifier =
: Pac_ihnm =
| g — ,
. 3 / | =  |Prosumer’s
Key element for control: | p, ; nverter = | Battery
E — / ~1 PAC_RESII. UniRCon -
: /
|
|
|
|
I
|

network Prosumer Q Resilient consumer ={ UniRCon

Source: Mihai Sanduleac, Mihaela Albu, Lucian Toma, Jodo Martins, Anabela Gong¢alves Pronto, Vasco Delgado-Gomes - Hybrid AC and

DC Smart home resilient Architecture Transforming prosumers in UniRCons — ICE 2017 IEEE TMC Europe Conference, July 2017



Open issues

r

- Nominal voltage level[s] (standardization!)

- Compatibility with existing appliances / energy end-user set-up ?

- [new!] voltage acceptability curves;

- New models ( start collecting information! load curves, high time granularity, P(U), etc.)

- Power quality/ quality of service (design and operation of PE interfacing sources, loads
and storage with the common DC bus);

- Efficiency studies conducted in the application environment

- Prosumers local architectures, as extensions in the legacy AC form and their potential to
be fully in DC;

- Storage as new grid element

- Static transformers (with accessible DC bus)

- Measurement (including energy metering), definitions, data (with context) availability

- Dialogue with regulators  Example: Commission Regulation (EU) 2016/631 of 14 April

2016 establishing a network code on requirements for
grid connection of generators
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