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Un camino de transformacion que continla
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Grid Integration

Grid Integration abarca un amplio
rango de soluciones de transmision
y subestaciones que facilitan una
integracion solida y eficiente del
sistema a la red eléctrica con un
minimo impacto ambiental
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Transformers

High Voltage

Transformers ofrece una gama
completa de transformadores de
potencia y componentes
relacionados, muchos de ellos
fabricados en nuestras fabricas en
Espafa

Nuestros productos de High
Voltage estan preparados para
lograr una red mas fuerte,
inteligente y ecoldgica, llevando
mas potencia a través de distancias
mas grandes
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Grid Automation

Grid Automation une conocimiento
especializado con tecnologias
innovadoras que ayudan a clientes
alrededor del mundo en la
optimizacion de los sistemas
criticos de la red digital
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Hibridacion renovable

Beneficios para el sistema
= Maximizar la utilizacion de la capacidad existente de la red

» Posibilidad de aplazar inversiones de refuerzo del sistema

= Minimizar la probabilidad de curtailment renovable

= Mejorar la estabilidad y resiliencia del sistema

* Nuevos agentes disponibles paralos servicios de ajuste
» Maximizar la sostenibilidad — reduccion huella de carbono

y para el desarrollador

 Ahorros en CAPEX/OPEX

« Aumento del factor de carga y utilizacion de la capacidad del
nudo de conexion

« Mejora del despacho del recurso renovable

* Mejora en la regulacion de frecuencia, control de rampas y
aporte de reactiva

» Facilitar el cumplimiento de requisitos del codigo de red

« Participacion en mercados de servicios existentes y nuevos
mercados a desarrollar

« Maximizar la sostenibilidad — reduccion huella de carbono
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Sostenibilidad
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Mercados — Requisitos
y técnicos
., PV Wind BESS and GF
regulacion BESS (VSM)
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STATCOM SVC Light® H2
Enhanced

Synchronou
s condenser

Modelos de
negocio
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Servicios de ajuste del Sistema HITACHI
Servicios adicionales integracion de renovables Inspire the Next

Synchronous Generators ﬂ@ o—l l—o ﬂﬁ Synchronous Generators

Grid Forming BESS (VSM) l}

l} Grid Forming BESS (VSM)
Enhanced STATCOM =
Steady operation | Associated with
during normal | fault levels and
operation and during | short circuit ratios.
disturbances. | QOperate the system
Limits rapid rate of | securely and ensure
Change of system | safe protection
frequency (RoCoF). | systems.

Synchronous Condensers }—@
Enhanced STATCOM

HVDC with voltage source converter g

=7
New wind farms with controls °ﬂ\ }—@ Synchronous Condensers

~
- _ %
BESS l} Balancing load & | Stable operation during D:@ Synchronous Generators
= FFR generation. | normal conditions.

After a frequency
disturbance,

control required in
different timescales.

Assist in fault ride
through and recovery
during disturbances.

Synchronous Generators ﬂﬁ

l} BESS

HVDC with voltage source converter g {z4h  Synchronous Condensers
Enhanced STATCOM

=7
New wind farms with controls CB\

I—O @ Load shedding

k|

Load shedding r“@_m, 0—'
NECESIDAD DE ESTABLECER ARMONIZACION ENTRE LOS CRITERIOS TECNICOS Y NUEVOS MERCADOS PARA

IMPULSAR ESTOS SERVICIOS ADICIONALES PARA CONTRIBUIR A LA ESTABILIDAD DEL SISTEMA
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Ejemplos regulacion de servicios de ajuste

Irlanda

Synchronous Inertial Response (Stored kinetic energy)*(SIR Factor - 15)

Fast Frequency Response MW delivered between 2 and 10 seconds

Secondary Operating Reserve SOR MWh MW delivered between 15 to 90 seconds

Tertiary Operating Reserve 1 TOR1 MWh MW delivered between 90 seconds to 5 minutes

Tertiary Operating Reserve 2 TOR2 MWh MW delivered between 5 minutes to 20 minutes
Replacement Reserve - Synchronised | RRS MWh MW delivered between 20 minutes to 1 hour
Replacement Reserve — Desynchronised | RRD MWh MW delivered between 20 minutes to 1 hour

Ramping Margin 1 RM1 MWh

Ramping Margin 8 RM8 MWh

Fast Post Fault Active Power Recovery | FPFAPR MWh Active power (MW) >90% within 250 ms of voltage >90%

Steady State Reactive Power

SSRP

(Mvar capability)*(% of capacity that Mvar capability is
achievable)

Dynamic Reactive Response

DRR

MVAr capability during large (>30%) voltage dips

Public

Table 1: List of DS3 System Services

Referencia “DS3 System Services Compliance and Testing Capability Management Guidance Document — Eirgrid”
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Dinamarca

Anclllary service name:

Requirements in 2020:

Contribute to:

Comrmodification:

bottlenecks in the transmission grid.
Dowrward and upward regulation
must be performed in specific
locations in the transmission grid. The
need for downward regulation in
South Zealand is estimated atup to
B5 MW in 2022.

imthe
transmission
grid

Manual Frequency Restoration For balancing of production and Frequency Market
Reserve Enegy consumption stability
[mFRR-acthvation) and
speclal regulation
Manual Frequency Restoration Required 634 MW in DK1 Frequency Market
Reserve capacity Required 623 MW in DK2 stability
[rmFRR-capacity)
Automatic Frequency Required 90 MW in DK1 Frequency Market
Restoration Reserve Required 20 MW in DK2% stability
(aFRR-capacity)
FCR, FCR-D og FCR-N Required 21 MW FCRin DK1 Fraguency Market
Required +44 MW FCA-D in DK2 stability
Required 18 MW FCR-N in DK2
Fast Frequency Reserve (FFR) Meeds hawve not yet been clarfied. Itis  Frequency Internaticnal
a mew reserve product, that is stability project initiated
expected to be released in 02/03
2020.
The amount is being developed
internationally for the Nordic
synchroncus area [DK2).1°
‘Voltage regulation and reactive  The need for voltage regulation in voltage Pilat project in
POWEr COmpensation normal operation entails the stability @ local area of DK2
preparation of a basis for providing [Lolland]
woltage regulation and reactive power
compensation with the useof a
technelogy-neutral approach for al
production connected to the
tr ission grid. Voltage regulati
during faults is neceszary for system
stabilisation and voltage
reconstruction. It is @ mandatory
requirement for all preduction units
connected to the transmissicn grid
and the specifications are covered
Lecceic
Congestlon management Meeds for handling temporary Avoid overload 15 of today managed

using special
regulation. Filat
praject for local
flexibility and for
increasad
commadification.
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Table 7 Overview of Energinet’s identified needs of andillary services for 2020 and statement of commedification

[4].

Referencia: “Ancillary services from New technologies Technical potentials and Market integration” - Energinet
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Grid forming Capabilities — Requisitos técnicos UK

GC0137 - Provision of GB Grid
Forming (GBGF) Capability

Aprobado en Febrero 2022
Incluye las la especficicacion técnica (no

obligatoria) para los Grid Forming Inverters
gue quieran proveer servicios similares a las

plantas sincronas como:

- “Active ROCOF Response Power”,
- “Active Phase Jump Power”,

- “Active Damping Power”,

- “Active Control Based Power”,

- “Active Intertia Power”

- “Control Based Reactive Power”,

- “Voltage Jump Reactive Power”

- “Fast Fault Current Injection”.
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Comparativa requisitos Inyeccion corriente durante faltas — Grid forming vs

Grid following

Grid Entry Point or
User System Entry Point Voltage (pu)
&

Peak current rating in per unit

Normal voltage control
operation

11
1.0

09

NOT TO SCALE

The Grid Forming Plant Owner specifies
the Peak Current Rating that defines the
curves shape

Peak Rating 1.5pu

Peak Rating 1.0pu

-0.312 0 0.312 Reactive Current (1) (pu) 1.0 15

Acceptable operation is above the shaded area

-
=1

0.0 5.0 Time in miliseconds 300 Fault clearance

Referencia: “06_European_Connection_Conditions I6R6_GC0137” — Nationalgrid ESO

Grid Entry Point or
User System Entry Point Voltage (pu)

Mormal voltage control

o

NOT TO SCALE

Operstion is not required
beyond 1.0pu but this would

# not prevent a devel supplying
mare reactive current should it wish

|
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(pu) & NOT TO

Acceptable envelope of Reactive Current Injection above SCALE
shaded area.

Iz Is a function of the retained voltage from Figure ECC.6.3.16(a) which
Is not required to exceed 1.0pu e
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Power Consulting — Metodologia Estudios Renovables y Plantas Hibridas HITACHI
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