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Flexibility by Storage Capacity

=  Back Up Batteries - Base Station of Vodafone
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Spanish pilot
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Coordination scheme

Shared balancing responsibility model
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Coordination scheme

Shared balancing responsibility model (8] Transmission system operator
[:] Distribution system operator
Schedule profile
- [eV[=l Commercial market parties
A

O Local market operator

AS market operator

i Ancillary Service market for resources connected at TSO-grid Schedule profile
Two different markets .= 7>« Balanci ibility transf
Local Market for resources connected at DSO-grid ’ \, palancing responsiol ity transter
. Balancing in the interconnection point b ? . .
AnC|'IIary respecting schedule profile (on be%alf ofyTSO) Hows By using flexibility from DER owners through
services —l Commercial market parties
Congestion management in the distribution grid



Roles in the project

endesa

o

Vodafone

Transmission System Operator

Distribution System Operator

Commercial Market Party

Market operator

Commercial Market Party

DER owner

Consulant

SSmart

Balancing at interconnection level
Developing the TSO-DSO interaction

By doing congestion management services for itself
at local network

Virtual nodes emulating other CMP’s
(Smarthouses, PV’s, BSs)

Local market operation

Managing the portfolio of Vodafone radio base
stations

Owner of the base stations (flexible resource)
Provider of connectivity services to CMP’s
DR providers
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Pilot C: Local Market Operator

Endesa Distribucion will play the market operator role at the local
(distribution) level by means of the market clearing algorithm, which at the
end is an OPF (Optimal Power Flow).

The OPF solves in the same optimization model both technical and market-
related aspects of the balancing and congestion management services.

In other words, technical constraints and bid prices are combined in the
same optimisation problem, which provides an optimal economical outcome.

Local Market
AGGREGATOR
Operator
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Main LMO
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Pilot C: BCM - Manager

Tele-management
ENDESA DISTRIBUCION

Manager

|

Scheduled profile (day
ahead)
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Start
Optimization

Pilot C: BCM - Optimization

A4

Network(t-dmc..t) — Load the network status
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Balancing

= Time plot of active power exchanged at TSO-DSO interconnection points
o Scheduled profile (MW)
o Actual active power measured data (MW)
o 1 plot per each TSO-DSO interconnection point in Pilot C

o Adjustable time filter (window)

Baloncing&Congestion = Local Market Onerator (LMO) = senmercial Market Players (CMP) =

Home
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Network status

= Diagram of the distribution network downstream each TSO-DSO interconnection point

O

O

O

Voltage levels per node
Branch loadings (lines/cables, transformers)
Actual delivery of flexibility resources of the Pilot C (VODAFONE and virtual)

Updated every 1 minute
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CMP bids Smart

= Table of submitted flexibility bids per CMP per market session and node
at each TSO-DSO interconnection point
o Curtailable/non-curtailable bid blocks
o Real/virtual CMP

CMP bids
CMP Market time Curtailable Node Price (€/kWh) P (kW) Virtual A
ONE 2017-02-13T23:55:00Z no 6 0.32 25 No
TWO 2017-02-13T23:55:00Z no 10 0.26 75 Yes
Va2G 2017-02-13T23:55:00Z yes 7 028 50 Yes
ONE 2017-02-14T00:00:00Z no B 0.32 25 No
TWO 2017-02-14T00:00:00Z no 10 0.26 75 Yes
V2G 2017-02-14T00:00:00Z yes 7 0.28 57 Yes

Va2G 2017-02-14T00:00:00Z yes 7 0.28 -10 Yes v
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Status — Real Time
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Field test: 90% operational ® SmartNet
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Conclusiones

La capacidad ociosa de las estaciones base, si se agrega correctamente,
es muy util para resolver restricciones técnicas en la red de distribucion e,
incluso, evitar el arranque de unidades térmicas poco eficientes.Alto
potencial de replicabilidad: Vodafone tiene 250MW flexibles en toda
Europa.

Beneficios: cﬁ

* Probar formas innovadoras de integrar los sistemas de 4‘\#
almacenamiento en la red de distribucion. e

« Compensar adecuadamente a los recursos distribuidos (incluidos los
prosumidores).

« Evitar algunos refuerzos de red. Solo se refuerza cuando es
absolutamente necesario.

« Obtener servicios de ajuste mas eficientes, lo que reduce el coste de
la tarifa eléctrica.

« Vislumbrar esquemas de coordinacion diferentes, con distinto
resultado en términos econémicos.

« Impulsar nuevas tecnologias y la digitalizacion de la red.

« Contribuir al bienestar social de los ciudadanos europeos y activar la
economia circular.
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Thank You
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Miguel Pardo C ’\C‘CGO

New Technologies & Innovation
Network Technology Iberia

Global Infrastructure & Networks

Contact Information

Affiliation: Endesa Distribucion Eléctrica

Email: miguel.pardo@enel.com
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This presentation reflects only the author’s view and the Innovation and Networks
Executive Agency (INEA) is not responsible for any use that may be made of the
information it contains.



