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Expoelectric

Expoelectric is the most important fair of electric vehicles
In Southern Europe that this year celebrated its 8th
edition on the weekend of October 6th

EXPOLECTRIC

6-7 D'OCTUBRE 2018

ARC DE TRIOMF - BARCELONA : . o . . /N %
BENVINGUTS! * LI Rl , , ‘
| 1] Z
I E 7 ”;7
difdliza
illa

The first fair in
Southern Europe
that practices self-
consumption and
V2G



CITCEAS 6

The self-consumption challenge Goal

) _ _ Partially self-sufficient
How Expoelectric can face with a self-consumption challenge ? Eliminate Gensets

Gridable EVs (V2X) Q Power Electronics

Municipal Public
fleet transportation
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Forecast for the electric mobility 2018-

2024 in Barcelona
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The Energy ring (1/VII): Scope

Energy Ring

First year experience proposal
7 stands fed by the Energy RING
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That’s all? As simple as it seems?
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The Energy ring (l1/VIl): Concept |

Energy Ring
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The Energy ring (l11/VIl): Actors

Energy Ring

s e

3 .
S6
A4
CITCEA u%cﬁr - Roles? |
. . - Coordination? /A
Something else to consider? Tests? for g
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q@@ - Voltage levels?
- Protective assumptions?
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The Energy ring (IV/VII): Roles (1/11)

~
{ J Primary energy source & Voltage supplier (ring voltage master) + Monitoring
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®7 A neutral scheme

should be defined

TT assumed
Li-ion second life battery YNyn transformer 3x AC
240 ~ 295 V 16 kVA /I 23 A 400 V / 50Hz
30 kWh

3-phase 4-wire inverter
40 KVA // 50 A
DC/DC + DC/AC
IDPR 3
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The Energy ring (V/VII): Roles (l1/11)

Grid feeders (Current source)

(@ circuTOR

Li-ion 500 V
400 kKWh
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master unit?
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The Energy ring (VI/VII): Tests

Evaluation of the second
life batteries in lab

Test at different load rates

Energy [Wh]
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Time [h]

Energy 1C
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Voltage 0.35C

Energy 0.35C

Overload & short-circuit active behavior
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The Energy ring (VII/VII): Tests

Shortcircuit active behavior (Ph to Ph example) Voltage under heavy NL loads

YOKOGAWA 4 07/09/2018 13:42:34
THopped

716.463mA RmSEG2} 20.3749 A

9.45032 ¥ Rms(C4 6.71408 ¥ Rms(C2) 8.15780 A Rms(G4) 236.806 v

Normal Operation ! Under fault ! Faut clearance
Overload active behaviour

1s/diy

24.9493 A Rms G4 2356.853 ¥ i Rms(C1 23.3904 A Rms(C4 216.960 ¥
Tested on a 6 A type C magneto breaker Tested on a 10 Atype C magneto breaker
The breaker disconnects the fault The breaker DO NOT disconnects

. .11
Voltage is hold Voltage is hold only for a controlled time
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Experience at Expoelectric Saturday 6%

Power trend (+ delivering / - consuming)
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Experience at Expoelectric Sunday 7t

Due to the good experience on Saturday
It was decided to expand the energy ring
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Experience at Expoelectric Sunday 7t

THD compatible with Class |

Af 2 coordination devices
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Conclusions

« Success on create an energy ring combining different devices from different
companies
 Renewables (PV) and EVs inclusion as feeders
* Not required specific communications, only freq. management
* Protective considerations assumed (OverLoad, Short-Circuit, Leakage)
« The experience was so positive the first day that the second day the energy ring
was expended.
* More than 5 kW/phase during some time along the day
 Good power quality delivered by means of master voltage inverter

Further works

 In future opportunities the energy ring ought
to bring more renewable technologies to GD__ Wy

manage more power - L
« Other IDPR can add new functionalities as U S
power routing and others to the ring =

: ©
« Current balancing (k Wrings =
« Harmonic content compensating

« Reactive dispatching ll

Optlmal prOfIt Of the Loads R1 Loads R2  Loads R2

primary source 15
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