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1. Introduction &
objectives

- - (]
(_I;Il/ L 1538~ TECNICO  #3% LnECI AN @ ot | ekt .
Hidrégeno SUCLM [t ENSMA o® o A de Andalucfa | Kmnmmabtibli et o

Junta de Andalucia




Sudoe

%nIMPROVEMENT

Eurmen S e P

Interreg SUDOE

Axis 2:
Competitiveness of
SMEs

interreg @

Axis 1: Research Sudoe
and innovation

Axis 3:/Low-carbon

Axis 5: Environment Axis 4: Combating
and resource efficiency climate change

The Interreg SUDOE programme promotes
transnational cooperation to solve common
problems in Southwestern Europe territory:

* low investment in research and
development

» weak competitiveness of the small and
medium-sized enterprises

» exposure to climate change and
environmental risks

75 %
Interreg SUDOE

+

ERDF

25%
Self-financing

ERDF: European Regional Development Fund
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IMPROVEMENT projects: Objectives

Solar heating
Cooling production
Active & passive techniques for NZEB

Improve
thermal
efficiency

:

Turn
existing Improve

Developing a fault resilient control system
Active neutral point control /
loT Supervisory system r

public Power Quality [l | |
buildings & Reliability
into NZEB

\

* Hybrid storage system
advanced Minimum degradation
microgrid Minimum cost of use
EMS « Maximization of renewable energy consumption

Integrate

:

> Existing public buildings
>>Predominance of critical loads

Data centers, railroad stations,
airports & hospitals
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IMPROVEMENT Project: Partners

I S TECNICO PG "\
Hidrogeno sz LISBOA ,

X
@ Agencia Andaluza de la Energia
\/ E)  CONSEJERIA DE HACIENDA, INDUSTRIA Y ENERGIA
UNIVERSIDAD B CORDOBA

Institut Supérieur de I'Aéronautique et de I'Espace

.‘}.. LnEq wwee. @ ENSMA

UPVD - Université Perpignan Via Domitia
ISAE - Institut Supérieur de I'Aéronautique et de I'Espace Fra nce

LNEG - Laboratorio Nacional de Energia e Geologia P l.
IST - Instituto Superior Técnico (IST) of Lisboa O rtuga
CNH2 - Centro Nacional del Hidrogeno 2 (CNH2)

JA - Junta de Andalucia .

UCO - Universidad de Cordoba Spal n

AAE - Agencia Andaluza de la Energia
UCLM - Universidad de Castilla-La Mancha
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2. Position and work In
progress
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Portuguese pilot plant (I): Pilot Area

* 3 x offices
* meeting room
* auditorium
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P'ortuguese pilot plant (I1): Electrical System

When MG is in isolated mode, hierarchy of load is defined:

Non-Priority loads

Fan-coils
Schuko plugs
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Pértuguese pilot plant (111): Thermal System

IMPROVEMENT - Thermal system

* Fan-coils

» High efficiency HP (14.5 kW)

» Solar Vacuum Collectors (4.8 m2)
* 300 | thermal storage

e 1000 | water tank

e 200l DHW

* Hybrid PV-T SCs

—

FCU: Fan Coil Unit HP: Heat Pump HVAC: Heating, Ventilation and Air Conditioning HWT: Hot Water Tank

MPC: Model-based Predictive Controller SC: Solar Collector TES: Thermal Energy Storage
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Portuguese pilot plant (IV): Energy Management
System

* Strategy 1: PID + rule-based * Strategy 2: MPC + MPC + PID controller
controllers
+
+
Targets: Targets:
* User thermal comfort * User's thermal comfort
(6 a.m - 6 p.m) » min(electricity consumption)
» max(heat production)
» min(heat pump use)
N— 7
N N
Tested Under development
FCU: Fan Coil Unit HP: Heat Pump HVAC: Heating, Ventilation and Air Conditioning HWT: Hot Water Tank

MPC: Model-based Predictive Controller SC: Solar Collector PID: Proportional-Integral-Derivative TES: Thermal Energy Storage



interreg H
Sudoe
%a IMPRQVEMENT

Spanish Pilot Plant (1): General scheme & thermal
system

A B

* Geothermal heat recovery system

 Energy Storage System (heat & cold)
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Spanish Pilot Plant (l1): Electrical system

CNH2 gateway @PENVPN™  uosatewar & FI-WARE

—_ VPN tunnel =

Energy Management System

t Internet

B
AMATLAB

> QOptimize costs of energy

= .
= > Reduce the degradation of the
— @, ,,,,,,,,,,,, ) Symbols and Abbreviations . t
— e
} WPC. el PoitComnecton equipmen
—
e | A~ Three-phase AC Power Line
: } Energy Flows
” Non-connected Connected to ! ———> Power generation
Utility | .
(;|rildy to neutral wire ACLoads neutral wire | ———> Power consumption
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Wind = =
! Turbine
Photovoltaic Battery Emulator
Modules T Pack
Ultracapacitors Electrolyzer Fuel Cell

L’ Hydrogen

Storage
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Spanish Pilot Plant (111): Active Power Filter

~N
Perturbations:
> * Reactive power
» Zero & Negative
Current sequence
- J

components

SO
1 APF:
. |l EMC §§ . Mitigate.perturbations
g Filter =] * 1 Reactive power
T =z * 1 Reliability of the MG
—/ ) * ™ Robustness of the
— islanded mode
PWM
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Sensors

V2.X.X VS1.X.X
DERs * Main keys: * Main keys:
- Calculations and data aggregation according to IEC - Current sensing: using a current probe with
& 61000-4-30 standard proportional current output
Loads - Current sensing: using a current probe with - EIA-485 communication
proportional current output - Battery Holder
« Purpose: - UEXT connector (SPI, UART, 12C, etc.)
- Send PQ data to FIWARE platform (or others) * Purpose:
- Status: eSted - Direct communication with uLabBox (via EIA-485)

* Status: Testing hardware & firmware

PQ
problems

loT PQ Meters




interreg &

Sudoe
%aIMPROVEMENT

[N ———

Spanish Pilot Plant (V
Infrastructure

IoT PQ Meter

IoT PQ Meter

loT Agent . =
ISON Orion CB 15 Grafana

(i) mosauito
IoT PQ Meter
O
IoT PQ Meter
")
— MOTT traffic

—— HTTP trafiic Quantum " CrateD8
Le

ap
Send Query
PQ data PQ
data /,—" _‘\‘ data
("openADR
Ordel’S ALLIANCE

N— i
~

PG or laptop

Apply corrective acction under PQ contrains

~ urn:ngsi-ld: 1phasePQ3s:001
Powers

B0 K "
—_—

6.00 kW
L —
00:00 00:10 00:20 00:3
Mean Last* Max M

= p 362kW 356kW 3.74kW 353k
= q 743kW 739kW T7.54kW 734k

~ urn:ngsi-ld: 1phasePQ10m:001
tPF, THDi and THDv

200.00%

100.00%

0% e e
00:00 00:15 00:30 0045 010
Mean  Last* Max

== thdi 186.67% 186.76% 187.60% 1
== thdv 115% 1.14% 1.19%

~urn:ngsi-ld:1phasePQevents:001

Time
2022-04-19 17.04:05
2022-04-20 13:32:07
2022-05-04 12:19:09

2022-05-06 14:14:31

: loT Power Quality

RMS Voltage
241.00V
240,00V
230.00V

238.00V

00:00 00:10 00:20 00:3
Mean Last* Max

== vims 23935V 23899V 24085V

Voltage harmonics ~

100.00 ¥

50.00%

o0V ———— s
00:00 0015 00:30 00:45 010
Mean Last* Max

-1 100.00V 10000V 10000V 1
-2 005V 005V 0.06V

Events
magnitude
0.760
0.100
159

0.100

RMS Current
35.00A
34754
3450A
3425A
00:00 00:10 00:20

Mean  Last* Max

== irms 3453A 3430A 3496A 342

Current harmonics

100.00A

S000A +——+—+—+——+

oA
00:00 00:15 00:30 0045 010

Mean Last* Max
-2 0.53 A 051A 0.62A
== i3  11743A 11730A 11857A

duration

13.8

119

0.0600

1034

00:3

,
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Exploitation, transfer of results and design of the
regulatory actions
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w.linkedin.com/company/improvement-sudoe/about
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https://www.facebook.com/people/Improvement-sudoe/100066750005212
https://www.instagram.com/improvementsudoe/
https://www.linkedin.com/company/improvement-sudoe/about
https://twitter.com/ProjImprovement
https://www.improvement-sudoe.es/
https://www.youtube.com/channel/UC7MpmeyHOZ9Cqluk0AP831w
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