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+» Technological leadership of the % Vision of the Smart grids as a way
Project, setting the specifications, towards Energy efficiency and
requierements and standards to demand response
comply with. _
% Fostering the role of consumers and
% Vision of the future electricty grids role facilitating information about
and features. consumption.
% Fostering competition between % Financing of the Project and support
suppliers, based on technical to R&D projects

innovation and compliance with open
standards and equipment
interoperability

v Validation and demostration of new solutions in a real life electricity
grid

v Dissemination of results and benefits of a Smart grid for all the
stakeholders involved
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, Justification: Legal Obligation Opportunity Modulated by regulatory and
operational efficiencies

Leverage the obligation as an

Fulfill the legal obligation for Smart opportunity to build the Smart grids
metering deployment new concept
11 million smart meters for 2.018 Pragmatic approach focused on
+ Open standards as a key driver for *  Quality of supply
competitive prices * Losses reduction

» QOperational efficiencies

Technological evolution as a foundation for a new way of managing distribution business
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Bidelek a new smart grid level IBERDROLA
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Iberdrola and its suppliers have developed 45 new products and systems

(already integrated in daily operation)

©)

Smart meters new functionalities

New generation of Medium Voltage cabinets, electronic and sensors
New generation of primary subsatation

Automatic recovery of Medium Voltage network

Low Voltage network management

Low voltage lines monitoring (measurements, overcurrent, unbalances, fuse

fusion, conectivity)
Fraud detection

MV and LV Electric risk situations detection



Bidelek a new smart grid level IBERDROLA
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Development of libraries for communication with field equipment

Development of new functionalities and standardization of MV supervision and

automation equipment.

o Fault pass-through detection, accuracy and real time measurements (current,

voltage, active and reactive power)
o Open standards (TCP/IP, IEC-104, HTML, SOAP, XML, IEC-61850)

o Remote management and configuration.
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Bidelek a new smart grid level IBERDROLA,
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Systems improvement for integration of MV and LV supervision information:
o Integration in metering management system
o Integration in network operation system
o System for access and remote configuration of the facilities.

PLC communications optimization.

New equipment for secondary substations with low

concentration of customers (~100)

o Concentrator, PRIME base node, 3G communications

to system and LV supervision




Bidelek a new smart grid level

IBERDROLA )
DISTRIBUCION ELECTRICA

Security improvement:

o MV broke conductor detection (High impedance fault)
_
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Bidelek a new smart grid level IBERDROLA
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Web page to the service of a responsible
consumption and the energetic efficiency for the

customers:

o Access to historic consumption
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Bidelek a new smart grid level IBERDROLA
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LV operation dispatch center

Advanced LV supervision:

o Meters LV line and phase Connectivity
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o Secondary substation line supervision embedded on e e e v, B i e o
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the metering system: _%ﬁ “J & 9l “ﬁ'l‘”%

v" Information: Current, voltage, active and reactive _JJ_,L B 50 <
‘pl-*v-ar“'?- H-‘ -T-”-

power, quality of supply parameters. EEREAT TR
v' Alarms: Blown fused, phase lost, voltage and f_
current limits ‘
v" Functionalities for the system:
v’ Balancing, fraud detection, LV fault detection,

maintenance and investment optimization.
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Bidelek a new smart grid level IBERDROLA
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Top 27 of most unbalanced BT lines from all the 650 monitored
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Bidelek a new smart grid level IBERDROLA
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Plaza Jado SS: current (Amps) in LV lines Line 8 (24 hours)

+PLAZA JADO

o

——

o
—
N -

Posibility of transfering load between lines 7 and 8
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Bidelek ahead of the future IBERDROLA
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Operation system integration

o Automatic reconfiguration algorithm
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Benefits for the DSO %ERDROLA
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Indicador red inteligente

/ \ Recuperacidn de potencia
* Operational costs reduction s /

+SAIDI reduction N =
Less technical losses o A\ - -
*Fraud detection T Ra—— |
* Investments optimization: life extension for o : ———=
the network assets as a result of // YT Y Y XY Y Y ITIYYY.
management, control and maintenance “
anrovements “target:
reduction “20%

of 10% in reduction of
ISR SRS oric /osses” costs in field
Daily reading success 97% 2% [N operations”
7 days reading success 98% “16% increasé
Monthly reading success 99% = of profits
Disconnection orders 89% beacuse of
Reconnection orders 92% improved /“

efficiency and
incentives”

14




Benefits for the consumer

IBERDROLA )
DISTRIBUCION ELECTRICA

* Reduction of the consumption and the
electricity bills

* More information and tools to control and
manage consumptions

* Increased service quality and reliability of the
electricity supply

*Comfort and Access to new services

I

/

“3,8M€
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savings in the
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Energy bill”
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number of
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Benefits for the environment: CO2 emissions cutdown %ERDROLA, ,
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Environmental impact from Smart Remarks
Grids

* The information available to
consumers makes them aware of
their expenses so they can regulate

their consumption more efficiently
+ Although that efficiency is not

the result of consumer
environmental awareness it

does have an impact on it
« System automation and improved

efficiency make it possible for
operators to carry out their work

40 remotely, so operator fleet transit is
% reduced, thereby cutting down on CO,
. emissions associated to their vehicles
3 * Integration of renewable energies
: o= through distributed generation helping
Total reductlonR educed 'Pgﬁg{ﬁ;%? c%?]cslﬂ(r%qe&i o Manage to lower contaminant gas emissions
T&D losses e n ment * One of the highest sources of CO,
energies by from emissions is energy generation. As
customers  4omand grids and user efficiency is improved,
side energy is reduced so CO, emissions
are lower

Source: Ge SI 2008

The bigest emissions cutdown is produced thanks to energy efficiency improvement and renewable

energies integration
16




BENEFITS FOR THE ENERGY BUSINESS SECTOR: R&D mﬂom
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Which has been the impact of Bidelek Sareak in Direct employment sources due to Bidelek
the increase of R&D actiivty? (2012-2018, M€) Sareak project (#, 2012-2018)

18,4 212

Permanent sources

New investments 63
m R&D actiovity increase
®m Improved business situation

2018

2012 2018

* Other suppliers in the
value chain 170 -212
- Esc 1: Bidelek Sareak - Esc 2: Despliegue tradicional
Nota: Algunas empresas han incluido su gasto de I+D+i global en lugar del gasto en
1+D+i de los productos / servicios empleados en Bidelek Sareak
* Induced 466 - 530
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Win to win formula: Work together IBERDROLA
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Conclusions IBERDROLA
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» The leadership of the DSO (Iberdrola) is a key factor in the deployment of the Smart
grids: clear scope, technical requirements, financial and business case, execution

planning for improving the quality of service.

» Private-Public partnership has been important to foster consumer orientation

(information and energy savings and efficiency) and for the financial contribution.
» The involvement of a competitive supply chain is key to guarantee the technological

development of high level systems and equipment, the compliance with standards

and open systems and the interoperability requirements.
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Conclusions IBERDROLA
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Public-partnership

§

Iberdrola”s greater investment

§

Industry activity growth

"4 )

Turn over due to Industry development

higher economic activity and leadership

» What about the future? Industry is willing to repeat this successful collaboration

story. Continuous combining efforts to be industry leaders and a reference
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