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EUROPEAN CONNECTION CONDITIONS
(ECC)

FAULT RIDE THROUGH

General Fault Ride Through requirements, principles and concepts applicable to Type B,
Type C and Type D Power Generating Modules and OTSDUW Plant and Apparatus
subject to faults up to 140ms in duration

ECC.6.3.15.1 — ECC.6.3.15.8 section sets out the Fault Ride Through requirements on
Type B, Type C and Type D Power Generating Modules, OTSDUW Plant and
Apparatus and HVDC Equipment that shall apply in the event of a fault lasting up to
140ms in duration.

Each Power Generating Module, Power Park Module, HVDC Equipment and OTSDUW
Plant and Apparatus is required to remain connected and stable for any balanced and
unbalanced fault where the voltage at the Grid Entry Point or User System Entry Point
or (HVDC Interface Point in the case of Remote End DC Converter Stations or
Interface Point in the case of OTSDUW Plant and Apparatus) remains on or above the
heavy black line defined in sections ECC.6.3.15.2 — ECC.6.3.15.7 below. [For up to 3p

minutes following such a fault event each Power Generating Module, Power Par
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Fault Ride Through requirements for Type C and Type D Synchronous Power Generating
Modules and Type C and Type D Power Park Modules and OTSDUW Plant and Apparatus
subject to faults and voltage disturbances on the Onshore Transmission System in excess
of 140ms

The Fault Ride Through requirements for Type C and Type D Synchronous Power
Generating Modules subject to faults and voltage disturbances on the Onshore
Transmission System in excess of 140ms are defined in ECC.6.3.15.9.2.1(a) and the
Fault Ride Through Requirements for Power Park Modules and OTSDUW Plant and
Apparatus subject to faults and voltage disturbances on the Onshore Transmission
System greater than 140ms in duration are defined in ECC.6.3.15.9.2.1(b).

Requirements applicable to Synchronous Power Generating Modules subject to
Supergrid Voltage dips on the Onshore Transmission System greater than 140ms in
duration.

In addition to the requirements of ECC.6.3.15.1 — ECC.6.3.15.8 each Synchronous
Power Generating Module shall:

(i) remain transiently stable and connected to the System without tripping of any
Synchronous Power Generating Module for balanced Supergrid Voltage dips
and associated durations on the Onshore Transmission System (which could be
at the Interface Point) anywhere on or above the heavy black line shown in Figure
ECC.6.3.15.9(a) Appendix 4 and Figures EA.4.3.2(a), (b) and (c) provide an
explanation and illustrations of Figure ECC.6.3.15.9(a); and,
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Figure ECC.6.3.15.9(a)

(i) provide Active Power output at the Grid Entry Point, during Supergrid Voltage

(i)

dips on the Onshore Transmission System as described in Figure
ECC.6.3.15.9(a), at least in proportion to the retained balanced voltage at the
Onshore Grid Entry Point (for Onshore Synchronous Power Generating
Modules) or Interface Point (for Offshore Synchronous Power Generating
Modules) (or the retained balanced voltage at the User System Entry Point if
Embedded) and shall generate maximum reactive current (where the voltage at the
Grid Entry Point is outside the limits specified in ECC.6.1.4) without exceeding the
transient rating limits of the Synchronous Power Generating Module and,

restore Active Power output following Supergrid Voltage dips on the Onshore
Transmission System as described in Figure ECC.6.3.15.9(a), within 1 second of
restoration of the voltage to 1.0pu of the nominal voltage at the:

Onshore Grid Entry Paint for directly connected Onshore Synchronous
Power Generating Modules or,

Interface Point for Offshore Synchronous Power Generating Modules

or,

User System Entry Point for Embedded Onshore Synchronous Power
Generating Modules

or,

User System Entry Point for Embedded Medium Power Stations not subject
to a Bilateral Agreement which comprise Synchronous Generating Units
and with an Onshore User System Entry Point (irrespective of whether they
are located Onshore or Offshore)

to at least 90% of the level available immediately before the occurrence of the dip.
Once the Active Power output has been restored to the required level, Active
Power oscillations shall be acceptable provided that:

- the total Active Energy delivered during the period of the oscillations is at
least that which would have been delivered if the Active Power was constant
- the oscillations are adequately damped.

For the avoidance of doubt a balanced Onshore Transmission System Supergrid
Voltage meets the requirements of ECC.6.1.5 (b) and ECC.6.1.6.

(iv) [For up to 30 minuteg following such a Supergrid Voltage dip on the Onshore
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Transmission System each Synchronous Power Generating Module is required to

remain connected and stable provided system operating conditions have returned within

those specified in [ECC.6.1].
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(b)

Requirements applicable to Type C and Type D Power Park Modules and OTSDUW
Plant and Apparatus (excluding OTSDUW DC Converters) subject to Supergrid
Voltage dips on the Onshore Transmission System greater than 140ms in duration.

In addition to the requirements of ECC.6.3.15.5, ECC.6.3.15.6 and ECC.6.3.15.8 (as
applicable) each OTSDUW Plant and Apparatus or each Power Park Module and / or
any constituent Power Park Unit, shall:
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remain transiently stable and connected to the System without tripping of any
OTSDUW Plant and Apparatus, or Power Park Module and / or any constituent
Power Park Unit, for balanced Supergrid Voltage dips and associated durations
on the Onshore Transmission System (which could be at the Interface Point)
anywhere on or above the heavy black line shown in Figure ECC.6.3.15.9(b).
Appendix 4 and Figures EA.4.3.4 (a), (b) and (c) provide an explanation and
illustrations of Figure ECC.6.3.15.9(b) ; and,
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Figure ECC.6.3.15.9(b)

be required to satisfy the requirements of ECC.6.3.16. In the case of a Non-
Synchronous Generating Unit or OTSDUW Plant and Apparatus or Power Park
Module where there has been a reduction in the Intermittent Power Source or in
the case of OTSDUW Active Power transfer capability in the time range in Figure
ECC.6.3.15.9(b) an allowance shall be made for the fall in input power and the
corresponding reduction of real and reactive current.

restore Active Power output (or, in the case of OTSDUW, Active Power transfer
capability), following Supergrid Voltage dips on the Onshore Transmission
System as described in Figure ECC.6.3.15.9(b), within 1 second of restoration of
the voltage to 0.9 pu of the nominal voltage at the:

Onshore Grid Entry Point for directly connected Onshore Power Park
Modules or,

Interface Point for OTSDUW Plant and Apparatus and Offshore Power
Park Modules or,

User System Entry Point for Embedded Onshore Power Park Modules or ,

User System Entry Point for Embedded Medium Power Stations which
comprise Power Park Modules not subject to a Bilateral Agreement and with
an Onshore User System Entry Point (irrespective of whether they are
located Onshore or Offshore)

to at least 90% of the level available immediately before the occurrence of the dip
except in the case of a Non-Synchronous Generating Unit, OTSDUW Plant and



Apparatus or Power Park Module where there has been a reduction in the
Intermittent Power Source in the time range in Figure ECC.6.3.15.9(b) that
restricts the Active Power output or, in the case of OTSDUW, Active Power transfer
capability below this level. Once the Active Power output or, in the case of
OTSDUW, Active Power transfer capability has been restored to the required level,
Active Power oscillations shall be acceptable provided that:

- thetotal Active Energy delivered during the period of the oscillations is at
least that which would have been delivered if the Active Power was constant
- the oscillations are adequately damped.

For the avoidance of doubt a balanced Onshore Transmission System Supergrid
Voltage meets the requirements of ECC.6.1.5 (b) and ECC.6.1.6.

(iv) | For up to 30 minutes| following such a Supergrid Voltage dip on the Onshore

Transmission System each Power Park Module and OTSDUW Plant and Apparatus
is required to remain connected and stable provided system operating conditions have
returned within those specified in ECC.6.1.

ECC.6.3.15.10 Other Fault Ride Through Requirements
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(i)

(iii)

(iv)

(vi)

In the case of a Power Park Module, the requirements in ECC.6.3.15.9 do not apply
when the Power Park Module is operating at less than 5% of its Rated MW or during
very high primary energy source conditions when more than 50% of the Power Park
Units in a Power Park Module have been shut down or disconnected under an
emergency shutdown sequence to protect User’s Plant and Apparatus.

In addition to meeting the conditions specified in ECC.6.1.5(b) and ECC.6.1.6, each Non-
Synchronous Generating Unit, OTSDUW Plant and Apparatus or Power Park
Module and any constituent Power Park Unit thereof will be required to withstand,
without tripping, the negative phase sequence loading incurred by clearance of a close-
up phase-to-phase fault, by System Back-Up Protection on the Onshore
Transmission System operating at Supergrid Voltage.

Generators in respect of Type B, Type C and Type D Power Park Modules and HVDC
System Owners are required to confirm to The Company, their repeated ability to
operate through balanced and unbalanced faults and System disturbances each time the
voltage at the Grid Entry Point or User System Entry Point falls outside the limits
specified in ECC.6.1.4. Demonstration of this capability would be satisfied by EU
Generators and HVDC System Owners supplying the protection settings of their plant,
informing The Company of the maximum number of repeated operations that can be
performed under such conditions and any limiting factors to repeated operation such as
protection or thermal rating; and

Notwithstanding the requirements of ECC.6.3.15(v), Power Generating Modules shall
be capable of remaining connected during single phase or three phase auto-reclosures
to the National Electricity Transmission System and operating without power reduction
as long as the voltage and frequency remain within the limits defined in ECC.6.1.4 and
ECC.6.1.2; and

For the avoidance of doubt the requirements specified in ECC.6.3.15 do not apply to
Power Generating Modules connected to either an unhealthy circuit and/or islanded
from the Transmission System even for delayed auto reclosure times.

To avoid unwanted island operation, Non-Synchronous Generating Units in Scotland
(and those directly connected to a Scottish Offshore Transmission System), Power
Park Modules in Scotland (and those directly connected to a Scottish Offshore
Transmission System), or OTSDUW Plant and Apparatus with an Interface Point in
Scotland shall be tripped for the following conditions:

1) Frequency above 52Hz for more than 2 seconds
) Frequency below 47Hz for more than 2 seconds
?3) Voltage as measured at the Onshore Connection Point or Onshore User

System Entry Point or Offshore Grid Entry Point or Interface Point in the
case of OTSDUW Plant and Apparatus is below 80% for more than 2.5
seconds
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Voltage as measured at the Onshore Connection Point or Onshore User System
Entry Point or Offshore Grid Entry Point or Interface Point in the case of
OTSDUW Plant and Apparatus is above 120% (115% for 275kV) for more than 1
second. The times in sections (1) and (2) are maximum trip times. Shorter times
may be used to protect the Non-Synchronous Generating Units, or OTSDUW
Plant and Apparatus.



