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La submedicion, a diferencia de la medicion global, implica la medicion del
consumo de energia de unidades o aparatos individuales en un edificio’.

v" Los submedidores proporcionan informacién mas granular del consumode energia.

Bulk Metering

Unfair

'Alonso-Rosa, M., Gil-de-Castro, A., Medina-Gracia, R., Moreno-Munoz, A., & Cafiete-Carmona, E. (2018). Novel Internet of Things Platform for In-
Building Power Quality Submetering. applied sciences, 8(8), 1320.
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Cada nivel adicional de medicion se correlaciona con un mayor ahorro de
energia, por lo que los EMS deberian integrar la submedicién a nivel de
sistema y de equipo'. Y desbloquear beneficios ocultos como:

Real-time,

Control preciso de la energia, deteccion de errores en las facturas eléctricas.
Posibilidad de registrar el uso real de la electricidad

Comparacion del consumo temporal entre equipos similares

Capacidad de identificar los equipos que funcionan fuera de horario, y evitar el
desperdicio de energia

Acceso temprano a averias y problemas de mantenimiento de equipos.

En ultima instancia, una mejor gestion activa de la demanda (GAD-DR).

Ejemplos de EE.UU. han logrado ahorros de hasta el 17%, con PB < 1 aio?.

=>J ~—(montniy) \ . w
Monthly Bills

1Zhai, Z. J., & Salazar, A. (2020). Assessing the implications of submetering with energy analytics to building energy savings. Energy and Built Environment, 1(1), 27-35.

2A smarter way to save energy: using digital technology to increase business energy efficiency (2020) https://www.green-alliance.org.uk/a_smarter_way_to_save_energy.php
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v Asignar la flexibilidad activada por cada recurso al Agregador apropiado
v Cuantificar mejor el rendimiento del Prosumidor hacia el Agregador

flex purchase contract
&S

5
Flexible asset

supply contract @

de Heer, H., & vander Laan, M. (2017). USEF: Workstream on Aggregator Implementation Models: Recommended Practices and Key Considerations for a Regulatory
Framework and Market Design on Explicit Demand Response: Update 2017: Includes Residential Customer Segment. USEF.
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Sectores beneficiados al adoptar loT

: o
-

Q.
\

Indusirial fol

IoT ix empowering industrial engineering
with sensors, software and big data anabvtics
to create brilliant machines.

Wearables
Wearalde deviees are installed with sensors
1 and softwares which collect data and -
mformation sbout the users. This data s
Iater pre-processed to extract essential
:in:i;hbl abol user.

Smart houses

Consumers are booking to [oT and Connected cars

smart house to help increase
convenience as well as reduce costs
and conserve energy.

Smart retail
IaT provides an apportunity to retailers to
connect with the customers to enhance the
in-stare experience.

Smart cities
Smart city spans a wide varsety of use
CRse, frnm traflic managemaent 1o waler

A vehicle which is able to optimise it's ovn
operation, maintenance as well as comion
of passengers using onboard sensors and
intermet connectivity.

=

electricity suppliers and consumers in an

) ] m F el | Fp
gar g LI SnecriificCar

Smarl grids
A future smart grid promuses 1o use
information about the behaviors of

antomated fashion to improve the
efficiency, reliability amd economies of
electricity.

Collectd healtheare data will help in
e rsomalised analyais of an indnddual’s
health and provide tailor made sirategies to
combat illness

distribution, to waste management, urban
security and environmental monitoring.
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Impacto de la calidad de la energia
en las instalaciones criticas

telecom and data storage

Digitalization and Industry 4.0

IN 2001.

Major industries largely run on digital processes. 1i u.s.gmll;UWER
Digital industries rely on power-sensitive equipment E SENSITIVE
that can be seriously disrupted by extremely brief E BUSINESSES

Outages or Power Quality disturbances

| biotech
, financial industry
electronics manufacturing
“continuous process manufacturing
1 (paper, chemicals, petroleum, rubber, metals)
fabrication
' essential services

AND; (transportation, water

THIS EQUALS

gas and pipeli

AND ANOTHER

DIGITAL AND INDUSTRIAL FIRMS =
MELOSING $45. 78" i

$6 £ TO POWER QUALITY DISTURBANCES

PER YEAR

EPRI Study

AVERAGE COST OF OUTAGES “AN OUTAGE OF ANY LENGTH. EV_EII ONE-SECOND.
- - 01 Em onesecond CREATES A SUBSTANTIAL I.IISEF:RI —

3:00 LA/ three minutes

1:00:00 BYALL]

°,
<01 + :01 BY&:1E] recloser event (one-second outage followed closely
by another one-second outage)

one hour

Power quality disturbances include minor voltage sags and
surges, typically evidenced by flickerling lights, excessive
equipment heating and failure rates, and computer or con-
troller malfunctions.

Average annnual losses of $3,406 for power quality




Sudos” " IMPROVEMENT' Capas de control
de la microrred

4
TER Electricity market
COIl trading

ol .

@ |(Impc Economic
o ‘g Dispatching
8 £ Forecast Demand
‘;'3 generation Response
= SEC Thermal
Z cO Comfort
ey - (Synchi
< 9 y i Island Power
= é Rest: Detection Dispatching
i Power Qualit loT Power Quality
=) PRI ower Quatty Supervisory System
© g | CONT? Power

< | (PQ sharing

E Frequency and

A Voltage Control

t t t t t >
HS ms S min h Day

1 Integration of combined cooling, heating and power microgrids in zero-energy public buildings under high power quality and continuity of service requirements
(IMPROVEMENT), co-financed by the Interreg SUDOE Programme and the European Regional Development Fund (ERDF). Ref. SOE3/P3/E0901.
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Symbols and Abbreviations

NPC Neutral Point Connection

| I
|
| !
: N - | —,%L Three-Phase AC Power Line
— (@) 3 | — — I £ Al
= /| DoMRT | | nergy Flows
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Utility : Non-connected AC Loads Connected to | > Power generation
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— 4| p o p e I
e O—fht--55-
NeC O -=$%--
Ethernet/Modbus O
TCp-Ip [ I > > >
) I' _} warr warr warr
|
| | | V)
Macte: | |
_ | Master | | _ _ _ _
| Device i | |
T == | |
T | |
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Wind - =
Turbine
Photovoltaic Ultracapacitors Emulator l T
Modules H
Battery Electrolyzer Fuel Cell
Pack

Hydrogen
Storage
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Edge

Grid-interactive
Efficient Building

Distributed  Sensors
Generation

g M

Distributed

Q)=
Efficiency
~ l U
o L)

Energy

loT Edge

Device
Connectivity

()

([cooo

Connectivity

Edge

analytics

Security
Device Attestation

transmission

@

- Arquitectura loT

Cloud

Device
Management

Middleware

Data integration

4

Device management

Event processing engine

Service Gateway

Security

 Device attestation
¢ Security, configuration
& management

» Asset information,
policies & meta data

—_

Business
Data Lake

O‘-‘.

Complex analytics

3

Data Hub

Intelligent Asset Monitoring Digital Service

Asset Tracking Analyze

4 B

Monitor Mobile

Data
Sources

SGLCAST

y Dark Sky
¥

.
o2l ELECTRICA
= DE ESPANA

esios

SISTEMA DE INFORMACION
DEL OPERADOR DEL SISTEMA
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Interaccion entre el APF y los sensores loT

® Los sensores loT pueden proveer de informacion atil al APF

= Contenido armonico
= Estimacion de la frecuencia de red

® Colaboracion entre UCO y UCLM

= Uso por parte del APF de la informacion provista por los sensores loT

® Comunicacion P2P entre el sensor y la plataforma de control
= Intercambio rapido y seguro de datos
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Interaccion entre el APF y los sensores loT

4 N

a,b,c (3-pH h
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T PWM
APF Meas.
(dSPACE )
P2P Com.

UCO Sensor
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Interaccion entre el APF y los sensores loT
A

Inicio escenario
alerta - Nivel 1

Nivel de
alerta 1

Variable
Medida

Fin escenario
alerta - Nivel 2

Nivel de
alerta 2

Inicio escenario
alerta - Nivel 2
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Monitoring and Data

1 IEEE Working Group on Power Quality Data Analytics http:/grouper.ieee.org/groups/td/pqg/data/

Log

Power quality data analytics

EDGE COMPUTING IN 10T PQ SENSOR

PQEvent Log

PQ Steady-state
Disturbances Log

|

Site PQ Reporting

Event
Classifications

Apply temporal
and spatial
aggregation
windows

* 10/12 cycles

* 150/180 cycles

* 10 min

<2h.

Statistical
evaluation of the
Compliance Limit
(e.g. Std.EN-
50160)

IEC Std. 61000-4-30

CLOUD COMPUTING

Visual Data Analytics

Create Data Log
Trends,
Histograms,
Profiles, Scatter
Charts, and
Statistical
Summary Tables

Generate ITIC,
SEMI-F47, and
Custom Voltage
Sag Magnitude-
Duration Charts

Diagnostic Models

Site PQ&R global
index

Identify, Analyze,
and Locate Faults

Correlate PQ and
Fault Events

PQevent log
correlation with
EMS operation
logs

Continuously
diagnose of low-
voltage ride-
through capability

Alarms (e.g. IEEE
1547)

Trend forecasting

Anticipated faults
detection thanksto
early-stage alerts.

Identify and
proactively manage
reliability issues,
establishing clearly
whose
responsibility it is,
e.g. in insurance
claims

Evaluate future
predicted
alternatives

Recommend
optimal
scheduling
focused on
preventative
maintenance

Prescriptive Models ‘

Diagnostic Analytics helps

Descriptive Analytics tells you

what happened in the past

you understand why
something happened in the

past.

Predictive

Analytics forecast what
is most likely to happen

in the future

Time

Prescriptive
Analytics recommend
several different
possible actions and
guide them towards a
solution.
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MUCHAS GRACIAS

Antonio Moreno-Munoz
Electronics and Computer Engineering Dep.
Leonardo da Vinci Building, Cérdoba (Spain)

+34 957 218 373

amoreno@uco.es

http://www.uco.es/iceilen/
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