EUROPEAN CONNECTION CONDITIONS

ECC.6.2.2.2.2 Fault Clearance Times

Issue 5 Revision 33

(@

(b)

The required fault clearance time for faults on the Generator's (including DC
Connected Power Park Modules) or HVDC System Owner’s equipment directly
connected to the National Electricity Transmission System or OTSDUW Plant and
Apparatus and for faults on the National Electricity Transmission System directly
connected to the EU Generator (including DC Connected Power Park Modules) or
HVDC System Owner's equipment or OTSDUW Plant and Apparatus, from fault
inception to the circuit breaker arc extinction, shall be set out in the Bilateral
Agreement. The fault clearance time specified in the Bilateral Agreement shall not be
shorter than the durations specified below:

(i) 80ms at 400kV
(i) 100ms at 275kV
(i) 120ms at 132kV and below

but this shall not prevent the User or The Company or the Relevant Transmission
Licensee or the EU Generator (including in respect of OTSDUW Plant and Apparatus
and DC Connected Power Park Modules) from selecting a shorter fault clearance time
on their own Plant and Apparatus provided Discrimination is achieved.

A longer fault clearance time may be specified in the Bilateral Agreement for faults on
the National Electricity Transmission System. A longer fault clearance time for faults
on the EU Generator or HVDC System Owner's equipment or OTSDUW Plant and
Apparatus may be agreed with The Company in accordance with the terms of the
Bilateral Agreement but only if System requirements, in The Company's view, permit.
The probability that the fault clearance time stated in the Bilateral Agreement will be
exceeded by any given fault, must be less than 2%.

In the event that the required fault clearance time is not met as a result of failure to
operate on the Main Protection System(s) provided, the Generators or HVDC
System Owners or Generators in the case of OTSDUW Plant and Apparatus shall,
except as specified below provide Independent Back-Up Protection. The Relevant
Transmission Licensee, will also provide Back-Up Protection and the Relevant

Transmission Licensee’s, and the User’s Back-Up Protections will be co-ordinategd
so as to provide Discrimination.

On a Power Generating Module (other than a Power Park Unit), HYDC Equipment
or OTSDUW Plant and Apparatus and connected to the National Electricity
Transmission System at 400kV or 275kV and where two Independent Main
Protections are provided to clear faults on the HV Connections within the required
fault clearance time, the Back-Up Protection provided by EU Generators (including in
respect of OTSDUW Plant and Apparatus and DC Connected Power Park Modules)
and HVDC System Owners shall operate to give a fault clearance time of no longer
than 300ms at the minimum infeed for normal operation for faults on the HV
Connections. Where two Independent Main Protections are installed the Back-Up
Protection may be integrated into one (or both) of the Independent Main Protection
relays.
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On a Power Generating Module (other than a Power Park Unit), HYDC Equipment
or OTSDUW Plant and Apparatus and connected to the National Electricity
Transmission System at 132 kV and where only one Main Protection is provided to
clear faults on the HV Connections within the required fault clearance time, the
Independent Back-Up Protection provided by the Generator (including in respect of
OTSDUW Plant and Apparatus and DC Connected Power Park Modules) and the
HVDC System Owner shall operate to give a fault clearance time of no longer than
300ms at the minimum infeed for normal operation for faults on the HV Connections.

A Power Generating Module (other than a Power Park Unit), HYDC Equipment or
OTSDUW Plant and Apparatus) with Back-Up Protection or Independent Back-Up
Protection will also be required to withstand, without tripping, the loading incurred
during the clearance of a fault on the National Electricity Transmission System by
breaker fail Protection at 400kV or 275kV or of a fault cleared by Back-Up Protection
where the EU Generator (including in the case of OTSDUW Plant and Apparatus or
DC Connected Power Park Module) or HVDC System is connected at 132kV and
below. This will permit Discrimination between the Generator in respect of OTSDUW
Plant and Apparatus or DC Connected Power Park Modules or HVDC System
Owners’ Back-Up Protection or Independent Back-Up Protection and the Back-Up
Protection provided on the National Electricity Transmission System and other
Users' Systems.

() When the Power Generating Module (other than Power Park Units), or the HVDC
Equipment or OTSDUW Plant and Apparatus is connected to the National
Electricity Transmission System at 400kV or 275kV, and in Scotland and Offshore
also at 132kV, and a circuit breaker is provided by the Generator (including in respect
of OTSDUW Plant and Apparatus or DC Connected Power Park Modules) or the
HVDC System owner, or the Relevant Transmission Licensee, as the case may be,
to interrupt fault current interchange with the National Electricity Transmission
System, or Generator's System, or HVDC System Owner’s System, as the case
may be, circuit breaker fail Protection shall be provided by the Generator (including in
respect of OTSDUW Plant and Apparatus or DC Connected Power Park Modules)
or HVDC System-Owner, or the Relevant Transmission Licensee, as the case may
be, on this circuit breaker. In the event, following operation of a Protection system, of a
failure to interrupt fault current by these circuit-breakers within the Fault Current
Interruption Time, the circuit breaker fail Protection is required to initiate tripping of all
the necessary electrically adjacent circuit-breakers so as to interrupt the fault current
within the next 200ms.

(d) The target performance for the System Fault Dependability Index shall be not less
than 99%. This is a measure of the ability of Protection to initiate successful tripping of
circuit breakers which are associated with the faulty item of Apparatus.

Equipment including Protection equipment to be provided

The Relevant Transmission Licensee, shall specify the Protection schemes and settings
necessary to protect the National Electricity Transmission System, taking into account
the characteristics of the Power Generating Module or HVDC Equipment.

The protection schemes needed for the Power Generating Module or HVYDC Equipment
and the National Electricity Transmission System as well as the settings relevant to the
Power Generating Module and/or HVDC Equipment shall be coordinated and agreed
between The Company and the EU Generator or HVDC System Owner. The agreed
Protection schemes and settings will be specified in the Bilateral Agreement.

The protection schemes and settings for internal electrical faults must not prevent the Power
Generating Module or HVDC Equipment from satisfying the requirements of the Grid Code
although EU Generators should be aware of the requirements of ECC.6.3.13.1. ;
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electrical Protection of the Power Generating Module or HVDC Equipment shall take
precedence over operational controls, taking into account the security of the National
Electricity Transmission System and the health and safety of personnel, as well as
mitigating any damage to the Power Generating Module or HYDC Equipment.

Work on Protection Equipment

No busbar Protection, mesh corner Protection, circuit-breaker fail Protection relays, AC or
DC wiring (other than power supplies or DC tripping associated with the Power Generating
Module, HVDC Equipment itself) may be worked upon or altered by the EU Generator or
HVDC System Owner personnel in the absence of a representative of the Relevant

Transmission Licenseg, or written authority from the Relevant Transmission Licenseep
perform such work or alterations in the absence of a representative of_the Relevant
Transmission Licensee,

Protection arrangements for EU Code Users in respect of Network Operators and Non-
Embedded Customers User Systems directly connected to the National Electricity
Transmission System, shall meet the requirements given below:

Fault Clearance Times

(a) The required fault clearance time for faults on Network Operator and Non-Embedded
Customer equipment directly connected to the National Electricity Transmission
System, and for faults on the National Electricity Transmission System directly
connected to the Network Operator’s or Non-Embedded Customer's equipment,
from fault inception to the circuit breaker arc extinction, shall be set out in each Bilateral
Agreement. The fault clearance time specified in the Bilateral Agreement shall not be
shorter than the durations specified below:

(i) 80ms at 400kV
(i) 100ms at 275kV
(iii) 120ms at 132kV and below

but this shall not prevent the User or The Company or Relevant Transmission
Licensee from selecting a shorter fault clearance time on its own Plant and Apparatus
provided Discrimination is achieved.

For the purpose of establishing the Protection requirements in accordance with
ECC.6.2.3.1.1 only, the point of connection of the Network Operator or Non-
Embedded Customer equipment to the National Electricity Transmission System
shall be deemed to be the low voltage busbars at an EU Grid Supply Point,
irrespective of the ownership of the equipment at the EU Grid Supply Point.

A longer fault clearance time may be specified in the Bilateral Agreement for faults on
the National Electricity Transmission System. A longer fault clearance time for faults
on the Network Operator and Non-Embedded Customers equipment may be agreed
with The Company in accordance with the terms of the Bilateral Agreement but only if
System requirements in The Company's view permit. The probability that the fault
clearance time stated in the Bilateral Agreement will be exceeded by any given fault
must be less than 2%.

(b) (i) For the event of failure of the Protection systems provided to meet the above fault
clearance time requirements, Back-Up Protection shall be provided by the
Network Operator or Non-Embedded Customer as the case may be.

(i) The Relevant Transmission Licensee, will also provide Back-Up Protectiod,
which will result in a fault clearance time longer than that specified for the Network
Operator or Non-Embedded Customer Back-Up Protection so as to provide
Discrimination.

(i) For connections with the National Electricity Transmission System at 132kV
and below, it is normally required that the Back-Up Protection on the National
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(iv)

V)

© 0

(i)

Electricity Transmission System shall discriminate with the Network Operator
or Non-Embedded Customer's Back-Up Protection.

For connections with the National Electricity Transmission System at 400kV or
275kV, the Back-Up Protection will be provided by the Network Operator or
Non-Embedded Customer, as the case may be, with a fault clearance time not
longer than 300ms for faults on the Network Operator’s or Non-Embedded
Customer's Apparatus.

Such Protection will also be required to withstand, without tripping, the loading
incurred during the clearance of a fault on the National Electricity Transmission
System by breaker fail Protection at 400kV or 275kV. This will permit
Discrimination between Network Operator’s Back-Up Protection or Non-
Embedded Customer’s Back-Up Protection, as the case may be, and Back-Up
Protection provided on the National Electricity Transmission System and other
User Systems. The requirement for and level of Discrimination required will be
specified in the Bilateral Agreement.

Where the Network Operator or Non-Embedded Customer is connected to the
National Electricity Transmission System at 400kV or 275kV, and in Scotland
also at 132kV, and a circuit breaker is provided by the Network Operator or Non-
Embedded Customer, or the Relevant Transmission Licensee, as the case may
be, to interrupt the interchange of fault current with the National Electricity
Transmission System or the System of the Network Operator or Non-
Embedded Customer, as the case may be, circuit breaker fail Protection will be
provided by the Network Operator or Non-Embedded Customer, or the
Relevant Transmission Licensee, as the case may be, on this circuit breaker.

In the event, following operation of a Protection system, of a failure to interrupt
fault current by these circuit-breakers within the Fault Current Interruption Time,
the circuit breaker fail Protection is required to initiate tripping of all the necessary
electrically adjacent circuit-breakers so as to interrupt the fault current within the
next 200ms.

(d) The target performance for the System Fault Dependability Index shall be not less
than 99%. This is a measure of the ability of Protection to initiate successful tripping of
circuit breakers which are associated with the faulty items of Apparatus.
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Work on Protection equipment

Where a Transmission Licensee owns the busbar at the Connection Point, no busbar
Protection, mesh corner Protection relays, AC or DC wiring (other than power supplies or
DC tripping associated with the Network Operator or Non-Embedded Customer’s
Apparatus itself) may be worked upon or altered by the Network Operator or Non-

Embedded Customer personnel in the absence of a representative of the Relevan

It
Transmission Licensee, or written authority from the Relevant Transmission Licenseg,tp
perform such work or alterations in the absence of a representative of the Relevant
Transmission Licensee,

(a) The Company or The Relevant Transmission Licensee, as applicable, , shall providb

(b)

system control and data acquisition (SCADA) outstation interface equipment., each EU
Code User shall provide such voltage, current, Frequency, Active Power and
Reactive Power measurement outputs and plant status indications and alarms to the
Transmission SCADA outstation interface equipment as required by The Company in
accordance with the terms of the Bilateral Agreement. In the case of OTSDUW, the
User shall provide such SCADA outstation interface equipment and voltage, current,
Frequency, Active Power and Reactive Power measurement outputs and plant status
indications and alarms to the SCADA outstation interface equipment as required by The
Company in accordance with the terms of the Bilateral Agreement.

For the avoidance of doubt, for Active Power and Reactive Power measurements,
circuit breaker and disconnector status indications from:

(i) CCGT Modules from Type B, Type C and Type D Power Generating Modules,
the outputs and status indications must each be provided to The Company on an
individual CCGT Unit basis. In addition, where identified in the Bilateral
Agreement, Active Power and Reactive Power measurements from Unit
Transformers and/or Station Transformers must be provided.

(i) For Type B, Type C and Type D Power Park Modules the outputs and status
indications must each be provided to The Company on an individual Power Park
Module basis. In addition, where identified in the Bilateral Agreement, Active
Power and Reactive Power measurements from station transformers must be
provided.

(iii) In respect of OTSDUW Plant and Apparatus, the outputs and status indications
must be provided to The Company for each piece of electrical equipment. In
addition, where identified in the Bilateral Agreement, Active Power and Reactive
Power measurements at the Interface Point must be provided.

For the avoidance of doubt, the requirements of ECC.6.5.6.4(a) in the case of a
Cascade Hydro Scheme will be provided for each Generating Unit forming part of that
Cascade Hydro Scheme. In the case of Embedded Generating Units forming part of
a Cascade Hydro Scheme the data may be provided by means other than th_e,SCAD,f\
outstation located at the Power Station, such as, with the agreement of the Network
Operator in whose system such Embedded Generating Unit is located, from the
Network Operator’'s SCADA system to_The Company. Details of such arrangementb
will be contained in the relevant Bilateral Agreements between The Company and the
Generator and the Network Operator.
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(d) Inthe case of a Power Park Module, additional energy input signals (e.g. wind speed,
and wind direction) may be specified in the Bilateral Agreement. A Power Available
signal will also be specified in the Bilateral Agreement. The signals would be used to
establish the potential level of energy input from the Intermittent Power Source for
monitoring pursuant to ECC.6.6.1 and Ancillary Services and will, in the case of a wind
farm, be used to provide The Company with advanced warning of excess wind speed
shutdown and to determine the level of Headroom available from Power Park Modules
for the purposes of calculating response and reserve. For the avoidance of doubt, the
Power Available signal would be automatically provided to The Company and
represent the sum of the potential output of all available and operational Power Park
Units within the Power Park Module. The refresh rate of the Power Available signal
shall be specified in the Bilateral Agreement.

Busbar Voltage

The Relevant Transmission Licenseg, shall, subject as provided below, provide each
Generator or HVDC System Owner at each Grid Entry Point where one of its Power
Stations or HVDC Systems is connected with appropriate voltage signals to enable the
Generator or HVDC System owner to obtain the necessary information to permit its Power
Generating Modules (including DC Connected Power Park Modules) or HYDC System to
be Synchronised to the National Electricity Transmission System. The term "voltage
signal” shall mean in this context, a point of connection on (or wire or wires from) a relevant
part of Transmission Plant and/or Apparatus at the Grid Entry Point, to which the
Generator or HVDC System Owner, with The Company's agreement (not to be
unreasonably withheld) in relation to the Plant and/or Apparatus to be attached, will be able
to attach its Plant and/or Apparatus (normally a wire or wires) in order to obtain
measurement outputs in relation to the busbar.

A User may, with a minimum of six weeks notice, apply to The Company, for permission to

work according to that Users own Safety Rules when working on its Plant and/or
Apparatus on a Transmission Site rather than those set out in ECC.7.2.1. If the The
Company , is of the opinion that the User's Safety Rules provide for a level of safety
commensurate with those set out in ECC.7.2.1, The Company , will notify the User, in
writing, that, with effect from the date requested by the User, the User may use its own
Safety Rules when working on its Plant and/or Apparatus on the Transmission Site. For
a Transmission Site, in forming its opinion, The Company , will seek the opinion of the
Relevant Transmission Licensee. Until receipt of such written approval from The
Company, the User will continue to use the Safety Rules as set out in ECC.7.2.1.

< END OF EUROPEAN CONNECTION CONDITION
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