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1. iQué es Generacion Distribuida?

DIRECTIVE (EU) 2019/944 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

of 5 June 2019

on common rules for the internal market for electricity and amending Directive 2012/27/EU

(recast)

(32) ‘generacion distribuida’ es aquella
instalacion de generacion conectada a
la red de distribucion

Agentes:
GD/DG: Generacidén Distribuida

DER: GD, consumidor activo, vehiculo
eléctrico, almacenamiento, ...

RES: Generacion Renovable
DSO: empresa de distribucién
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= 1. :iQué es Generacion Distribuida? en Espafa

Localizacién de la potencia instalada (2017) Evolucion del numero de instalaciones
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Fotovoltaica termoeléctrica (£10MW) (=10MW,£50
MVV) | mO0-1kV m1-36kV ©36-72,5kV m72,5-145kV = 145-400 kV

m0-1kV ®m1-36kV ©36-72.5kV m725-145kV m145-400 kV ‘

BCNMC

COMISION NACIONAL DE LOS
MERCADOS Y LA COMPETENCIA



COMILLAS

UMIVERSIDAD PONTIFICIA

=—= ) Regulacion: 2 grandes agentes

Generacion convencional
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Fuente: Towards the next generation of smart grids: Semantic and holonic multi-agent management of distributed energy resources, 2017
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» Caracteristicas
* Negocio liberalizado
* Agentes de muy distintos tamafos
* Impulso de las politicas fiscales

» Acceso a lared
e Cargos por conexion a red
e Cargos por uso de red

» Acceso al mercado
* Separacion de actividades DG & DSO

* Participar en servicios de
red/sistema

Annual Photovoltaic Installations [GWp]

2. Regulacion, 2 agentes: la Generacion
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= ) Regulacion, 2 agentes: la Empresa de Distribucion

R =R, ,x(1-X)

» Caracteristicas
* Negocio regulado

Beneficio, = RAB, — CAPEX — OPEX + IE 20

R =R x(1—X)+~, - kWP 4+~ - MWK

|l Impact without compensation B Impact with compensation \

* Gestion pasiva de la red £ 104
4—-E O,
. e 29
» Impacto en su Actividad 55 0]
c Q
« planificacion de la red: CAPEX ET 204
L, &  -30
° . £s
operacion de la red: - : a0
’ . o
» Impacto en los Indices de 50
. . . -60
Eficiencia IE DG (MW) | 50 | 100| 50 |100|100|200|100|200| 50 |100| 50 |100| 100|200 | 100|200
e Pérdidas (I\/IWh) Penetration (_%) 1123|2323 |46 |46 |46 |91 |11 23| 23|23 | 46 | 46 | 46 | 91
. o Concetration | low |high| low | low |high high| low |high | low |high| low | low |high|high| low |high
* Calldad de suministro Intermittency |yes |yes| no |yes| no |yes| no | no |yes|yes| no |yes| no |yes| no | no

Networktype |l R | R |R|R|R|R|R|R|U|JU|U|U|U|]U|JU|U

L _—)




COMILLAS

UMIVERSIDAD PONTIFICIA

Investment (million EUR)

3¢
xITg

Inversion en proyectos en Europa

W Smart Network Management
mDSM

m Integration of DG and Storage
= E-Mobility

Other

Integration of large scale RES

Demonstracion i+D

3. ¢Como hacer una buena regulacion?

“Accion, reaccion, humildad”

EUROPEAN
COMMISSION

Brussels. 15.7.2015
SWD(2015) 141 final

COMMISSION STAFF WORKING DOCUMENT
Best practices on Renewable Energy Self-consumption

Accompanying the document

ication from the C ission to the European Parliament, the Council, the
European Economic and Social Committee and the Committee of the Regions

Delivering a New Deal for Energy Consumers

{COM(2015) 339 final}

Official Journal of the European Union 21.12.2018

DIRECTIVES

DIRECTIVE (EU) 2018/2001 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 11 December 2018

on the promotion of the use of energy from renewable sources

(recast)

Official Journal of the European Union L 158/125

DIRECTIVES

DIRECTIVE (EU) 2019/944 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 5 June 2019
on common rules for the internal market for electricity and amending Directive 2012/27/EU
(recast)
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Acceso a red: informacion
» Mapas de capacidad

* USA: California: Pacific map; Southern California
Edison map; San Diego Gas & Electric map; New
York: Central Hudson map; Consolidated Edison map;
National Grid map; New York State Electric & Gas and
Rochester Gas & Electric combined map; Orange and
Rockland Utilities map; Minnesota: XCEL Energy map,
Washington, DC + Maryland: Potomac Electric Power
Company map; Illinois: ComEd map

4okim,.©
KB,

—_—
£ 93,692 45,067 Grados
=%

.Ol>]

* UK: mapas de calor: NorthernPower

Estimated Hosting Capacity (kW):

* CANADA: Potencia disponible por nudo en Hydro
One Distribution

2916

KENDALL

Apply Online!

» Espafia (junio 2019)

« METODOLOGIA Y CONDICIONES DEL ACCESO Y DE LA
CONEXION A LAS REDES DE TRANSPORTE Y
DISTRIBUCION DE LAS INSTALACIONES DE
PRODUCCION DE ENERGIA ELECTRICA.



https://www.pge.com/en_US/for-our-business-partners/distribution-resource-planning/distribution-resource-planning-data-portal.page
https://www.arcgis.com/home/webmap/viewer.html?webmap=e62dfa24128b4329bfc8b27c4526f6b7
http://webarchive.sdge.com/generation-interconnections/enhanced-integration-capacity-analysis-ica
https://www.cenhud.com/dg/dg_dermap
https://www.coned.com/en/business-partners/hosting-capacity
http://ngrid.maps.arcgis.com/apps/MapSeries/index.html?appid=4c8cfd75800b469abb8febca4d5dab59&folderid=8ffa8a74bf834613a04c19a68eefb43b
http://iusamsda.maps.arcgis.com/apps/webappviewer/index.html?id=2f29c88b9ab34a1ea25e07ac59b6ec56
http://coned.maps.arcgis.com/apps/webappviewer/index.html?id=566397d6a395447f9ab80dc9941f0d31
https://www.xcelenergy.com/working_with_us/how_to_interconnect/hosting_capacity_map
https://www.pepco.com/MyAccount/MyService/Pages/DC/HostingCapacityMap.aspx
https://pv-magazine-usa.com/2018/11/14/illinois-electric-utility-publishes-online-map-of-potential-solar-capacity/
https://www.northernpowergrid.com/generation‐availability‐map
http://www.hydroone.com/Generators/Pages/StationCapacityCalculator.as
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Acceso a red: reduccion de costes administrativos
»Directiva RES (UE) 2018/2001, art. 16y 17:

* Punto de contacto Unico para todo el proceso, incluido el acceso a la red.

* Decision final legalmente vinculante.

* El proceso de concesién de permisos no debe exceder los 2 afios (1 afio si <150kW).

Germany

Iz

4

J

B | ogal-administrative costs
B Other costs

93 %

UK Portugal France

/ 10 %

BZ%/

M | egal-administrative costs B Legal-administrative costs B Legal-administrative costs
B Other costs B Other costs B Other costs

18%

R

90 %

11
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Acceso a red: cargos por conexion y uso de la red
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? Fuente: Eurelectric, 2013 " Fuente: Eurelectric, 2013
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Acceso al mercado:
retribucion

» Tarifas de consumo

AT
<y
cz
FR
DE
GR
HU
T
w
PL
PT
RO
SK
sI
ES
SE

=
-

GB
Ave.

volumétricas

™ Fixed + Capacity comp ® Energy

Fuente: Study on tariff design for
distribution systems, 2015

3. iComo regular la GD?

» Modalidades

* Net mettering = E3-E1
* Net billing = E3

kw

. us oesssrwentor | Energy Efficiency &
DSIRE ‘ D xasomr OENERGY Renewable Energy

» Europa: Art. 21 directiva

Renovables promocion de
generacion autonoma

* Autoconsumo vs. Tarifa =
érecuperacion costes de red?

* Soluciones: agregar y limitar

Net Metering

www.dsireusa.org / November 2017

©

° ' T 38 States + DC,
> AS, USVI, & PR have
. _ , ) mandatory Net
< . Metering rules
’ % ,
‘.“ ) - US. Terrtories:

7 )
R N =

Pais Limite de Intervalo |[Compen| Limite
instalacién neteo -sacién | agregado

BE | <10kVA Afo si -

CcY <3kwW Afio si 100MwW
DK <6kW Hora no -

GR | <20kw Afo no -

IT | <200kwW Ao ToU -

HU | <50kW [1,6,12 meses no -

LT | <11kW Ao no -

PL | <40kW 6 meses | Feed-in| 300MW
SE <100A Afio si 300 MWh/a

Fuente: Best practices on Renewable Energy
Self-consumption, 2015
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3. ¢Como regular la GD?

Acceso al mercado: participar
en Servicios de Red/Sistema

» Alemania: La Ley permite que los DSO limiten
la generacion FV en emergencia:

e FV>30kWp: comunicado con DSO para reduccion
(reglas predefinidas)

* FV < 30kWp: opcidn anterior o limite inyeccion al 70%
de la capacidad nominal
» Alemania: préstamos de bajo interés del
Banco Estatal para la adquisicion de baterias

» Bélgica: mercados de balance con agregacion
de DER

» Espafia: Control de tensiones RRDD 436/2004,
661/2007 y 1565/2010

Reserve
Power
Type
(Belgian
name)

R1

(primary
reserves)

R2

(secondary

reserves)

R3 (tertiary

reserves)

Common Explanation
European

name

‘@F&T&oup

Elia | 50Hertz | EGI

Frequency Kicks in automatically in a matter of seconds (fully activated within 30s) after the deviation from the
containment  reference frequency (50Hz in Europe). Its aim is to contain the deviation to avoid system collapse.

reserve
(FCR)

Frequency These reserves are controlled centrally by Elia to restore the frequency back to its reference value

restorati
reserve
(aFRR)

ion  The reserves need to be fully activated within 7.5 min

Replacement The replacement reserves are meant to free up the R2 reserves after the frequency has been

reserve

restored. They are controlled manually and activated locally. They are important (o solve important

(MFRR) imbalance and congestion problems, active in a time range from minutes to hours. R3 needs to be

fully activated within 15 min

Power factor

Bonus Penalty
range
0.98 _Iagglng -0.98 0 3%
leading

0.995 lagging -

0,
0.995 leading 4% 0

14
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3 . C CO mo regu | al d | DSO ? Regulacion de la Actividad de Distribucion
(CEER de 2018)

L I -

» Férmulas de remuneracion flexibles:
contratos de participacion en beneficios, Sistema regulatorio de la
. . ’ eléctrica
con riesgos compartidos a través de un B Fico Cop
factor de predefinido i
Combinaciones

R, =R, -(1+RPI-X)-SF+E,-(1-SF)

F 3
€ Efficiency gain . -
requirement Share ofefficiencygain passed- Ex-ante allowed
through to consumers revenues
X
1
o oo 04
A

Share ofefficiencygain

passed-through to the DSO
Actual expenditures

Created with mapchart.net ©

AN
h'd
Regulatory period
Fuente: CEER, 2018 15

adu
Fuente: DER and Smart Grids: Revisiting Distribution Regulation, Cossent, 2019
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Framework element  DPCR4 DPCR5
UK (Ofgem’ 2005 2015) Pass-through 80 per cent (annuitized over | 80 per cent (annuitized over
15 years) 15 years)
DG incentive value £1.50/kW/yr for 15 years £1.00'/kW/yr for 15 years
(£2.00/kW/yr for SSE Hydro)

» Periodos regulatorios mas largos: Espafia de
4 a 6 anos, Reino Unido de 5 a 8 afios, ltalia
de 4 a 8 afios

» Planes de inversion obligatorios que incluyen
redes inteligentes y DER (California, Espafia,
Reino Unido, Italia, propuestas recientes de
politicas de la CE)

» Modelos de evaluacién de costes de largo
plazo / basados en modelos de ingenieria

» Incentivos adicionales relacionados con
nuevos indicadores de producto.

4. Reliability,

6. Customer
satisfaction

8. Connections

K Supplementaryannex — Outputs, incentives and\ Other

innovation supplementary

— - annexes
3. Driving sustainable

networks Tools for cost
availability and safety * Low carbon overview assessment

* Relevant outputs and incentives

*Smartgrids Uncertainty

St et mechanisms

* Recovery of load/generation

reinforcement costs =

Business plans
ELG

proportionate
treatment

9. Efficiency 10. Encouraging
incentives and 1Ql innovation

16
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WORLD
ENERGY
COUNCIL

NORTHAMERICA

+ Continued struggles
with extreme weather
and ageing
infrastructure

EUROPE
+ Leading transition but
need regulations to
evolve to realise
distributed energy
resources potential

LATIN AMERICA

AND CARRIBEAN

« Positive stepstowards
energy resilience and
sustainability

4. REGULACION de la GD para el mundo

COUNTRY PERFORMANCE

Fuente: World Energy Council, Enery Trilemma Index, 2017

50% - 75% Lower 257% nla

ASIA

» Rising demand from
economic growth creatinf
challenges

MIDDLE EAST AND
NORTH AFRICA (MENA)
« Vast potential for

Diversification

SUB-SAHARAN AFRICA
* Distributed Energy
Resources offer potential]
to address key energy
access challenge

17
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Gracias por su atencion

Pablo Frias Marin

pablof@comillas.edu

Instituto de Investigacién Tecnoldgica (IT)
Escuela Técnica Superior de Ingenieria — ICAl
Universidad Pontificia Comillas, Madrid

Fuente: MIT News
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