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NATIONAL GRID ELECTRICITY TRANSMISSION PLC
THE GRID CODE - ISSUE 3 REVISION 35
SUMMARY OF CHANGES

The changes arise from the implementation of modifications proposed in the following Consultation
Paper:

= A/09 — Grid Code Requirements for Synchronous Generating Units Exceeding RateD MW

Summary of Proposals

Provide clarity and consistency for all industry parties in respect of the operation of Synchronous Generating Units
above their Rated MW, taking account of the economic and environmental benefits of such operation, whilst
ensuring that the Transmission System can be operated securely according to NGET'’s licensed standards.

The categories of Users affected by this revision to the Grid Code are:
- Generators who operate Synchronous Generating Units

A brief description of the proposals is as follows:

= For existing units that have conditions specified in their Bilateral Agreement relating to their reactive power
capability at outputs above Rated MW, the existing arrangements will be preserved and the Grid Code will
specify that for such units the Bilateral Agreement may specify the reactive capability requirements.

=  For existing units that operate above Rated MW (ie. they have a CEC greater than Rated MW) but have no
relevant provisions in the Bilateral Agreement, the existing arrangements will continue and the Grid Code
requirements will be unchanged.

=  For new connections, and for existing power stations that request a formal increase in their CEC, above Rated

MW, the Grid Code will specify the following additional technical requirements (Applicable from 1% May 2009):

- the Generating Unit must be capable of continuous operation at least 0.9 p.f. lagging;

- the leading power factor capability will be based on the under excitation limiter characteristic;

- National Grid will be able to request that a Generating Unit submits a Physical Notification (PN) no higher
than its Rated MW at no cost should it see a system need (providing the unit has a reduced reactive power
capability at the higher output level). The request will be made as soon as National Grid determine there is
a system need and will be at least 1 hour prior to gate closure.
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System Telephony shall only be utilised by the NGET Control Engineer and the
User's Responsible Engineer/Operator for the purposes of operational
communications.

@)

(b)

(©)

(d)

Operational Metering

NGET shall provide system control and data acquisition (SCADA) outstation
interface equipment. The 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 NGET 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 at Large Power Stations, the outputs and status
indications must each be provided to NGET 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) DC Converters at DC Converter Stations, the outputs and status
indications must each be provided to NGET on an individual DC
Converter basis. In addition, where identified in the Bilateral
Agreement, Active Power and Reactive Power measurements from
converter and/or station transformers must be provided.

(ii) Power Park Modules at Embedded Large Power Stations and at
directly connected Power Stations, the outputs and status indications
must each be provided to NGET 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.

For the avoidance of doubt, the requirements of CC.6.5.6(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 a NGET SCADA 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 NGET. Details of such
arrangements will be contained in the relevant Bilateral Agreements
between NGET and the Generator and the Network Operator.

In the case of a Power Park Module an additional energy input signal (e.g.
wind speed) may be specified in the Bilateral Agreement . The signal may
be used to establish the level of energy input from the Intermittent Power
Source for monitoring pursuant to CC.6.6.1 and Ancillary Services and will,
in the case of a wind farm, be used to provide NGET with advanced warning
of excess wind speed shutdown.

Instructor Facilities

The User shall accommodate Instructor Facilities provided by NGET for the
receipt of operational messages relating to System conditions.

CC-30 Rev 25 — 1 February 2008
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Electronic Data Communication Facilities

(a) All BM Participants must ensure that appropriate electronic data
communication facilities are in place to permit the submission of data, as
required by the Grid Code, to NGET.

(b) In addition, any User that wishes to participate in the Balancing
Mechanism must ensure that appropriate automatic logging devices are
installed at the Control Points of its BM Units to submit data to and to
receive instructions from NGET, as required by the Grid Code. For the
avoidance of doubt, in the case of an Interconnector User the Control
Point will be at the Control Centre of the appropriate Externally
Interconnected System Operator.

(c) Detailed specifications of these required electronic facilities will be provided
by NGET on request and they are listed as Electrical Standards in the
Annex to the General Conditions.

Facsimile Machines

Each User and NGET shall provide a facsimile machine or machines:-

(@) in the case of Generators, at the Control Point of each Power Station and
at its Trading Point;

(b) in the case of NGET and Network Operators, at the Control Centre(s);
and

(©) in the case of Non-Embedded Customers and DC Converter Station
owners at the Control Point.

Each User shall notify, prior to connection to the System of the User's Plant and
Apparatus, NGET of its or their telephone number or numbers, and will notify
NGET of any changes. Prior to connection to the System of the User's Plant and
Apparatus NGET shall notify each User of the telephone number or numbers of its
facsimile machine or machines and will notify any changes.

Busbar Voltage

NGET shall, subject as provided below, provide each Generator or DC Converter
Station owner at each Grid Entry Point where one of its Power Stations or DC
Converter Stations is connected with appropriate voltage signals to enable the
Generator or DC Converter Station owner to obtain the necessary information to
permit its Gensets or DC Converters to be Synchronised to the GB
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 DC
Converter Station owner, with NGET'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.

Bilingual Message Facilities
(@) A Bilingual Message Facility is the method by which the User's

Responsible Engineer/Operator, the Externally Interconnected System
Operator and NGET Control Engineers communicate clear and
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unambiguous information in two languages for the purposes of control of the
Total System in both normal and emergency operating conditions.

(b) A Bilingual Message Facility, where required, will provide up to two hundred
pre-defined messages with up to five hundred and sixty characters each. A
maximum of one minute is allowed for the transmission to, and display of,
the selected message at any destination. The standard messages must be
capable of being displayed at any combination of locations and can originate
from any of these locations. Messages displayed in the UK will be displayed
in the English language.

(c) Detailed information on a Bilingual Message Facility and suitable equipment
required for individual User applications will be provided by NGET upon
request.

SYSTEM MONITORING

Monitoring equipment is provided on the GB Transmission System to enable
NGET to monitor its power system dynamic performance conditions. Where this
monitoring equipment requires voltage and current signals on the Generating Unit
(other than Power Park Unit), DC Converter or Power Park Module circuit from
the User, NGET will inform the User and they will be provided by the User with
both the timing of the installation of the equipment for receiving such signals and its
exact position being agreed (the User's agreement not to be unreasonably
withheld) and the costs being dealt with, pursuant to the terms of the Bilateral
Agreement.

SITE RELATED CONDITIONS

Not used.

RESPONSIBILITIES FOR SAFETY

In England and Wales, any User entering and working on its Plant and/or
Apparatus on a Transmission Site will work to the Safety Rules of NGET.

In Scotland, any User entering and working on its Plant and/or Apparatus on a
Transmission Site will work to the Safety Rules of the Relevant Transmission
Licensee, as advised by NGET.

NGET entering and working on Transmission Plant and/or Apparatus on a User
Site will work to the User's Safety Rules. For User Sites in Scotland, NGET shall
procure that the Relevant Transmission Licensee entering and working on
Transmission Plant and/or Apparatus on a User Site will work to the User’s
Safety Rules.

A User may, with a minimum of six weeks notice, apply to NGET 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 outin CC.7.2.1. If NGET
is of the opinion that the User's Safety Rules provide for a level of safety
commensurate with those set out in CC.7.2.1, NGET 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 Scotland, in forming its opinion, NGET will seek
the opinion of the Relevant Transmission Licensee. Until receipt of such written
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approval from NGET, the User will continue to use the Safety Rules as set out in
CC7.2.1.

In the case of a User Site in England and Wales, NGET may, with a minimum of six
weeks notice, apply to a User for permission to work according to NGET’s Safety
Rules when working on Transmission Plant and/or Apparatus on that User Site,
rather than the User’'s Safety Rules. If the User is of the opinion that NGET's
Safety Rules provide for a level of safety commensurate with that of that User’s
Safety Rules, it will notify NGET, in writing, that, with the effect from the date
requested by NGET, NGET may use its own Safety Rules when working on its
Transmission Plant and/or Apparatus on that User Site. Until receipt of such
written approval from the User, NGET shall continue to use the User's Safety
Rules.

In the case of a User Site in Scotland, NGET may, with a minimum of six weeks
notice, apply to a User for permission for the Relevant Transmission Licensee to
work according to the Relevant Transmission Licensee’s Safety Rules when
working on Transmission Plant and/or Apparatus on that User Site, rather than
the User’'s Safety Rules. If the User is of the opinion that the Relevant
Transmission Licensee’s Safety Rules, provide for a level of safety
commensurate with that of that User’s Safety Rules, it will notify NGET, in writing,
that, with effect from the date requested by NGET, that the Relevant Transmission
Licensee may use its own Safety Rules when working on its Transmission Plant
and/or Apparatus on that User’s Site. Until receipt of such written approval from
the User, NGET shall procure that the Relevant Transmission Licensee shall
continue to use the User’s Safety Rules.

For a Transmission Site in England and Wales, if NGET gives its approval for the
User's Safety Rules to apply to the User when working on its Plant and/or
Apparatus, that does not imply that the User’s Safety Rules will apply to entering
the Transmission Site and access to the User’s Plant and/or Apparatus on that
Transmission Site. Bearing in mind NGET's responsibility for the whole
Transmission Site, entry and access will always be in accordance with NGET's
site access procedures. For a User Site in England and Wales, if the User gives its
approval for NGET's Safety Rules to apply to NGET when working on its Plant and
Apparatus, that does not imply that NGET's Safety Rules will apply to entering the
User Site, and access to the Transmission Plant and Apparatus on that User
Site. Bearing in mind the User’s responsibility for the whole User Site, entry and
access will always be in accordance with the User’s site access procedures.

For a Transmission Site in Scotland, if NGET gives its approval for the User’s
Safety Rules to apply to the User when working on its Plant and/or Apparatus,
that does not imply that the User’'s Safety Rules will apply to entering the
Transmission Site and access to the User’'s Plant and/or Apparatus on that
Transmission Site. Bearing in mind the Relevant Transmission Licensee’s
responsibility for the whole Transmission Site, entry and access will always be in
accordance with the Relevant Transmission Licensee’s site access procedures.
For a User Site in Scotland, if the User gives its approval for Relevant
Transmission Licensee Safety Rules to apply to the Relevant Transmission
Licensee when working on its Plant and Apparatus, that does not imply that the
Relevant Transmission Licensee’s Safety Rules will apply to entering the User
Site, and access to the Transmission Plant and Apparatus on that User Site.
Bearing in mind the User’s responsibility for the whole User Site, entry and access
will always be in accordance with the User’s site access procedures.

For User Sites in England and Wales, Users shall notify NGET of any Safety
Rules that apply to NGET’s staff working on User Sites. For Transmission Sites
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in England and Wales, NGET shall notify Users of any Safety Rules that apply to
the User’s staff working on the Transmission Site.

For User Sites in Scotland, Users shall notify NGET of any Safety Rules that
apply to the Relevant Transmission Licensee’s staff working on User Sites. For
Transmission Sites in Scotland NGET shall procure that the Relevant
Transmission Licensee shall notify Users of any Safety Rules that apply to the
User’s staff working on the Transmission Site.

Each Site Responsibility Schedule must have recorded on it the Safety Rules
which apply to each item of Plant and/or Apparatus.

SITE RESPONSIBILITY SCHEDULES

In order to inform site operational staff and NGET Control Engineers of agreed
responsibilities for Plant and/or Apparatus at the operational interface, a Site
Responsibility Schedule shall be produced for Connection Sites in England and
Wales for NGET and Users with whom they interface, and for Connection Sites in
Scotland for NGET, the Relevant Transmission Licensee and Users with whom
they interface.

The format, principles and basic procedure to be used in the preparation of Site
Responsibility Schedules are set down in Appendix 1.

OPERATION AND GAS ZONE DIAGRAMS

Operation Diagrams

An Operation Diagram shall be prepared for each Connection Site at which a
Connection Point exists using, where appropriate, the graphical symbols shown in
Part 1A of Appendix 2. Users should also note that the provisions of OC11 apply in
certain circumstances.

The Operation Diagram shall include all HV Apparatus and the connections to all
external circuits and incorporate numbering, nomenclature and labelling, as set out
in OC11. At those Connection Sites where gas-insulated metal enclosed
switchgear and/or other gas-insulated HV Apparatus is installed, those items must
be depicted within an area delineated by a chain dotted line which intersects gas-
zone boundaries. The nomenclature used shall conform with that used on the
relevant Connection Site and circuit. The Operation Diagram (and the list of
technical details) is intended to provide an accurate record of the layout and circuit
interconnections, ratings and numbering and nomenclature of HV Apparatus and
related Plant.

A non-exhaustive guide to the types of HV Apparatus to be shown in the
Operation Diagram is shown in Part 2 of Appendix 2, together with certain basic
principles to be followed unless equivalent principles are approved by NGET.

Gas Zone Diagrams

A Gas Zone Diagram shall be prepared for each Connection Site at which a
Connection Point exists where gas-insulated switchgear and/or other gas-
insulated HV Apparatus is utilised. They shall use, where appropriate, the
graphical symbols shown in Part 1B of Appendix 2.

The nomenclature used shall conform with that used in the relevant Connection
Site and circuit.
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The basic principles set out in Part 2 of Appendix 2 shall be followed in the
preparation of Gas Zone Diagrams unless equivalent principles are approved by
NGET.

Preparation of Operation and Gas Zone Diagrams for Users' Sites

In the case of a User Site, the User shall prepare and submit to NGET, an
Operation Diagram for all HV Apparatus on the User side of the Connection
Point and NGET shall provide the User with an Operation Diagram for all HV
Apparatus on the Transmission side of the Connection Point, in accordance with
the timing requirements of the Bilateral Agreement and/or Construction
Agreement prior to the Completion Date under the Bilateral Agreement and/or
Construction Agreement.

The User will then prepare, produce and distribute, using the information submitted
on the User's Operation Diagram and NGET Operation Diagram, a composite
Operation Diagram for the complete Connection Site, also in accordance with the
timing requirements of the Bilateral Agreement and/or Construction Agreement .

The provisions of CC7.4.7 and CC.7.4.8 shall apply in relation to Gas Zone
Diagrams where gas-insulated switchgear and/or other gas-insulated HV
Apparatus is utilised.

Preparation of Operation and Gas Zone Diagrams for Transmission Sites

In the case of an Transmission Site, the User shall prepare and submit to NGET
an Operation Diagram for all HV Apparatus on the User side of the Connection
Point, in accordance with the timing requirements of the Bilateral Agreement
and/or Construction Agreement.

NGET will then prepare, produce and distribute, using the information submitted on
the User's Operation Diagram, a composite Operation Diagram for the complete
Connection Site, also in accordance with the timing requirements of the Bilateral
Agreement and/or Construction Agreement .

The provisions of CC7.4.10 and CC.7.4.11 shall apply in relation to Gas Zone
Diagrams where gas-insulated switchgear and/or other gas-insulated HV
Apparatus is utilised.

Changes to Operation and Gas Zone Diagrams

When NGET has decided that it wishes to install new HV Apparatus or it wishes to
change the existing numbering or nomenclature of Transmission HV Apparatus at
a Transmission Site, NGET will (unless it gives rise to a Modification under the
CUSC, in which case the provisions of the CUSC as to the timing apply) one month
prior to the installation or change, send to each such User a revised Operation
Diagram of that Transmission Site, incorporating the new Transmission HV
Apparatus to be installed and its numbering and nomenclature or the changes, as
the case may be. OC11 is also relevant to certain Apparatus.

When a User has decided that it wishes to install new HV Apparatus, or it wishes
to change the existing numbering or nomenclature of its HV Apparatus at its User
Site, the User will (unless it gives rise to a Modification under the CUSC, in which
case the provisions of the CUSC as to the timing apply) one month prior to the
installation or change, send to NGET a revised Operation Diagram of that User
Site incorporating the new User HV Apparatus to be installed and its numbering
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and nomenclature or the changes as the case may be. OC11 is also relevant to
certain Apparatus.

The provisions of CC7.4.13.1 and CC.7.4.13.2 shall apply in relation to Gas Zone
Diagrams where gas-insulated switchgear and/or other gas-insulated HV
Apparatus is installed.

Validity

€) The composite Operation Diagram prepared by NGET or the User, as the
case may be, will be the definitive Operation Diagram for all operational
and planning activities associated with the Connection Site. If a dispute
arises as to the accuracy of the composite Operation Diagram, a meeting
shall be held at the Connection Site, as soon as reasonably practicable,
between NGET and the User, to endeavour to resolve the matters in
dispute.

(b) An equivalent rule shall apply for Gas Zone Diagrams where they exist for a
Connection Site.

SITE COMMON DRAWINGS

Site Common Drawings will be prepared for each Connection Site and will
include Connection Site layout drawings, electrical layout drawings, common
Protection/control drawings and common services drawings.

Preparation of Site Common Drawings for a User Site

In the case of a User Site, NGET shall prepare and submit to the User, Site
Common Drawings for the Transmission side of the Connection Point in
accordance with the timing requirements of the Bilateral Agreement and/or
Construction Agreement.

The User will then prepare, produce and distribute, using the information submitted
on the Transmission Site Common Drawings, Site Common Drawings for the
complete Connection Site in accordance with the timing requirements of the
Bilateral Agreement and/or Construction Agreement .

Preparation of Site Common Drawings for a Transmission Site

In the case of a Transmission Site, the User will prepare and submit to NGET Site
Common Drawings for the User side of the Connection Point in accordance with
the timing requirements of the Bilateral Agreement and/or Construction
Agreement.

NGET will then prepare, produce and distribute, using the information submitted in
the User's Site Common Drawings, Site Common Drawings for the complete
Connection Site in accordance with the timing requirements of the Bilateral
Agreement and/or Construction Agreement.

When a User becomes aware that it is necessary to change any aspect of the Site
Common Drawings at a Connection Site it will:

(@) if it is a User Site, as soon as reasonably practicable, prepare, produce and

distribute revised Site Common Drawings for the complete Connection
Site; and
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(b) if it is a Transmission Site, as soon as reasonably practicable, prepare and
submit to NGET revised Site Common Drawings for the User side of the
Connection Point and NGET will then, as soon as reasonably practicable,
prepare, produce and distribute, using the information submitted in the
User's Site Common Drawings, revised Site Common Drawings for the
complete Connection Site.

In either case, if in the User's reasonable opinion the change can be dealt with by it
notifying NGET in writing of the change and for each party to amend its copy of the
Site Common Drawings (or where there is only one set, for the party holding that
set to amend it), then it shall so notify and each party shall so amend. If the change
gives rise to a Modification under the CUSC, the provisions of the CUSC as to
timing will apply.

When NGET becomes aware that it is necessary to change any aspect of the Site
Common Drawings at a Connection Site it will:

(a) if it is a Transmission Site, as soon as reasonably practicable, prepare,
produce and distribute revised Site Common Drawings for the complete
Connection Site; and

(b) if it is a User Site, as soon as reasonably practicable, prepare and submit to
the User revised Site Common Drawings for the Transmission side of the
Connection Point and the User will then, as soon as reasonably
practicable, prepare, produce and distribute, using the information submitted
in the Transmission Site Common Drawings, revised Site Common
Drawings for the complete Connection Site.

In either case, if in NGET's reasonable opinion the change can be dealt with by it
notifying the User in writing of the change and for each party to amend its copy of
the Site Common Drawings (or where there is only one set, for the party holding
that set to amend it), then it shall so notify and each party shall so amend. If the
change gives rise to a Modification under the CUSC, the provisions of the CUSC
as to timing will apply.

Validity

CC.7.5.8 The Site Common Drawings for the complete Connection Site
prepared by the User or NGET, as the case may be, will be the definitive Site
Common Drawings for all operational and planning activities associated with the
Connection Site. If a dispute arises as to the accuracy of the Site Common
Drawings, a meeting shall be held at the Site, as soon as reasonably practicable,
between NGET and the User, to endeavour to resolve the matters in dispute.

ACCESS

The provisions relating to access to Transmission Sites by Users, and to Users'
Sites by Transmission Licensees, are set out in each Interface Agreement with,
for Transmission Sites in England and Wales, NGET and each User, and for
Transmission Sites in Scotland, the Relevant Transmission Licensee and each
User.

In addition to those provisions, where a Transmission Site in England and Wales
contains exposed HV conductors, unaccompanied access will only be granted to
individuals holding an Authority for Access issued by NGET and where a
Transmission Site in Scotland contains exposed HV conductors, unaccompanied
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access will only be granted to individuals holding an Authority for Access issued
by the Relevant Transmission Licensee.

The procedure for applying for an Authority for Access is contained in the
Interface Agreement.

MAINTENANCE STANDARDS

It is a requirement that all User's Plant and Apparatus on Transmission Sites is
maintained adequately for the purpose for which it is intended and to ensure that it
does not pose a threat to the safety of any Transmission Plant, Apparatus or
personnel on the Transmission Site. NGET will have the right to inspect the test
results and maintenance records relating to such Plant and Apparatus at any time.
In Scotland, it is the User’s responsibility to ensure that all the User’s Plant and
Apparatus, including protection systems, are tested and maintained and remain
rated for the duty required. An annual update of system fault levels is available as
part of the Seven Year Statement.

It is a requirement that all Transmission Plant and Apparatus on User's Sites is
maintained adequately for the purposes for which it is intended and to ensure that it
does not pose a threat to the safety of any of the User's Plant, Apparatus or
personnel on the User Site. Users will have the right to inspect the test results and
maintenance records relating to such Plant and Apparatus, at any time.

SITE OPERATIONAL PROCEDURES

NGET and Users with an interface with NGET, must make available staff to take
necessary Safety Precautions and carry out operational duties as may be required
to enable work/testing to be carried out and for the operation of Plant and
Apparatus connected to the Total System.

Generators and DC Converter Station owners shall provide a Control Point in
respect of each Power Station directly connected to the GB Transmission
System and Embedded Large Power Station or DC Converter Station to receive
and act upon instructions pursuant to OC7 and BC2 at all times that Generating
Units or Power Park Modules at the Power Station are generating or available to
generate or DC Converters at the DC Converter Station are importing or
exporting or available to do so. The Control Point shall be continuously manned
except where the Bilateral Agreement in respect of such Embedded Power
Station specifies that compliance with BC2 is not required, where the Control
Point shall be manned between the hours of 0800 and 1800 each day.

ANCILLARY SERVICES

System Ancillary Services

The CC contain requirements for the capability for certain Ancillary Services,
which are needed for System reasons ("System Ancillary Services"). There
follows a list of these System Ancillary Services, together with the paragraph
number of the CC (or other part of the Grid Code) in which the minimum capability
is required or referred to. The list is divided into two categories: Part 1 lists the
System Ancillary Services which

(a) Generators in respect of Large Power Stations are obliged to provide
(except Generators in respect of Large Power Stations which have a
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Registered Capacity of less than 50MW and comprise Power Park
Modules); and,

(b) Generators in respect of Large Power Stations which a Registered
Capacity of less than 50MW and comprise Power Park Modules are
obliged to provide in respect of Reactive Power only; and,

(c) DC Converter Station owners are obliged to have the capability to supply;
and

(d) Generators in respect of Medium Power Stations (except Embedded
Medium Power Stations) are obliged to provide in respect of Reactive
Power only:

and Part 2 lists the System Ancillary Services which Generators will provide only
if agreement to provide them is reached with NGET:

Part 1

(a) Reactive Power supplied (in accordance with CC.6.3.2) otherwise than by
means of synchronous or static compensators (except in the case of a
Power Park Module where synchronous or static compensators within the
Power Park Module may be used to provide Reactive Power)

(b) Frequency Control by means of Frequency sensitive generation - CC.6.3.7
and BC3.5.1

Part 2

(c) Frequency Control by means of Fast Start - CC.6.3.14
(d) Black Start Capability - CC.6.3.5

(e) System to Generator Operational Intertripping

Commercial Ancillary Services

Other Ancillary Services are also utilised by NGET in operating the Total System
if these have been agreed to be provided by a User (or other person) under an
Ancillary Services Agreement or under a Bilateral Agreement, with payment
being dealt with under an Ancillary Services Agreement or in the case of
Externally Interconnected System Operators or Interconnector Users, under
any other agreement (and in the case of Externally Interconnected System
Operators and Interconnector Users includes ancillary services equivalent to or
similar to System Ancillary Services) ("Commercial Ancillary Services"). The
capability for these Commercial Ancillary Services is set out in the relevant
Ancillary Services Agreement or Bilateral Agreement (as the case may be).
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CONNECTION CONDITIONS

APPENDIX 1

FORMAT, PRINCIPLES AND BASIC PROCEDURE TO BE USED IN THE

PREPARATION OF SITE RESPONSIBILITY SCHEDULES

PRINCIPLES

Types of Schedules

At all Complexes the following Site Responsibility Schedules shall be drawn up
using the relevant proforma attached or with such variations as may be agreed
between NGET and Users, but in the absence of agreement the relevant proforma
attached will be used:

€)) Schedule of HV Apparatus

(b) Schedule of Plant, LV/IMV Apparatus, services and supplies;

(c) Schedule of telecommunications and measurements Apparatus.

Other than at Generating Unit, DC Converter, Power Park Module and Power
Station locations, the schedules referred to in (b) and (c) may be combined.

New Connection Sites

In the case of a new Connection Site each Site Responsibility Schedule for a
Connection Site shall be prepared by NGET in consultation with relevant Users at
least 2 weeks prior to the Completion Date under the Bilateral Agreement and/or
Construction Agreement for that Connection Site (which may form part of a
Complex). Each User shall, in accordance with the timing requirements of the
Bilateral Agreement and/or Construction Agreement , provide information to
NGET to enable it to prepare the Site Responsibility Schedule.

Sub-division

Each Site Responsibility Schedule will be subdivided to take account of any
separate Connection Sites on that Complex.

Scope

Each Site Responsibility Schedule shall detail for each item of Plant and
Apparatus:-

(a) Plant/Apparatus ownership;

(b) Site Manager (Controller) (except in the case of Plant/Apparatus located in
SPT’s Transmission Area);

(c) Safety issues comprising applicable Safety Rules and Control Person or

other responsible person (Safety Co-ordinator), or such other person who
is responsible for safety;
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Stabiliser should not react to mechanical power changes in isolation for example
during rapid changes in steady state load or when providing frequency response.

The output signal from the Power System Stabiliser shall be limited to not more
than = 10% of the Generating Unit terminal voltage signal at the Automatic
Voltage Regulator input. The gain of the Power System Stabiliser shall be such
that an increase in the gain by a factor of 3 shall not cause instability.

The Power System Stabiliser shall include elements that limit the bandwidth of the
output signal. The bandwidth limiting must ensure that the highest frequency of
response cannot excite torsional oscillations on other plant connected to the network.
A bandwidth of 0-5Hz would be judged to be acceptable for this application.

The Generator will agree Power System Stabiliser settings with NGET prior to the
on-load commissioning detailed in BC2.11.2(d). To allow assessment of the
performance before on-load commissioning the Generator will provide to NGET a
report containing:

i. the Excitation System model including the Power System Stabiliser with
settings as required under the Planning Code (PC.A.5.3.2(c)).

ii. on load time series simulations of the response of the Excitation System with
and without the Power System Stabiliser to 2% and 10% steps in the reference
voltage and a three phase short circuit fault applied to the higher voltage side of
the Generating Unit transformer for 100 ms. The results should show field
voltage, Generating Unit terminal voltage, Power System Stabiliser output and
Generating Unit Active Power and Reactive Power output.

iii. gain and phase Bode diagrams for the open loop frequency domain response of
the Generating Unit Excitation System with and without the Power System
Stabiliser. These should be in a format to allow assessment of the phase
contribution of the Power System Stabiliser and the gain and phase margin of
the Excitation System with the Power System Stabiliser.

The Power System Stabiliser must be active within the Excitation System at all
times when Synchronised including when the Under Excitation Limiter or Over-
Excitation Limiter are active. When operating at low load when Synchronising or
De-Synchronising a Generating Unit, the Power System Stabiliser may be out of
service.

Where a Power System Stabiliser is fitted to a Pumped Storage Unit it must
function when the Pumped Storage Unit is in both generating and pumping modes.

Overall Excitation System Control Characteristics

The overall Excitation System shall include elements that limit the bandwidth of the
output signal. The bandwidth limiting must be consistent with the speed of response
requirements and ensure that the highest frequency of response cannot excite
torsional oscillations on other plant connected to the network. A bandwidth of 0-5 Hz
will be judged to be acceptable for this application.

The response of the Automatic Voltage Regulator combined with the Power
System Stabiliser shall be demonstrated by injecting similar step signal
disturbances into the Automatic Voltage Regulator reference with the Generating
Unit operating at points specified by NGET (up to rated MVA output). The damping
shall be judged to be adequate if the corresponding Active Power response to the
disturbances decays within two cycles of oscillation.
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The frequency domain tuning of the Power System Stabiliser shall also be
demonstrated by injecting a 0.2Hz-3Hz band limited random noise signal into the
Automatic Voltage Regulator reference with the Generating Unit operating at
points specified by NGET (up to rated MVA output). The tuning of the Power
System Stabiliser shall be judged to be adequate if the corresponding Active
Power response shows improved damping with the Power System Stabiliser in
combination with the Automatic Voltage Regulator compared with the Automatic
Voltage Regulator alone over the frequency range 0.3Hz — 2Hz.

Under-Excitation Limiters

The security of the power system shall also be safeguarded by means of MVAr
Under Excitation Limiters fitted to the generator Excitation System. The Under
Excitation Limiter shall prevent the Automatic Voltage Regulator reducing the
generator excitation to a level which would endanger synchronous stability. The
Under Excitation Limiter shall operate when the excitation system is providing
automatic control. The Under Excitation Limiter shall respond to changes in the
Active Power (MW) and the Reactive Power (MVAr), and to the square of the
generator voltage in such a direction that an increase in voltage will permit an
increase in leading MVAr. The characteristic of the Under Excitation Limiter shall
be substantially linear from no-load to the maximum Active Power output of the
Generating Unit at any setting and shall be readily adjustable.

The performance of the Under Excitation Limiter shall be independent of the rate of
change of the Generating Unit load and shall be demonstrated by testing its
response to a step change corresponding to a 2% decrease in Automatic Voltage
Regulator reference voltage when the generator is operating just off the limit line, as
set up. The resulting maximum overshoot shall not exceed 4% of the Generating
Unit rated MVA. The operating point of the Generating Unit shall be returned to a
steady state value at the limit line and the final settling time shall not be greater than
5 seconds. When the step change in Automatic Voltage Regulator reference
voltage is reversed, the field voltage should begin to respond without any delay and
should not be held down by the Under Excitation Limiter. Operation into or out of
the preset limit levels shall ensure that any resultant oscillations are damped so that
the disturbance is within 0.5% of the Generating Unit MVA rating within a period of 5
seconds.

The Generator shall also make provision to prevent the reduction of the Generating
Unit excitation to a level which would endanger synchronous stability when the
Excitation System is under manual control.

Over-Excitation Limiters

The settings of the Over-Excitation Limiter, where it exists, shall ensure that the
generator excitation is not limited to less than the maximum value that can be
achieved whilst ensuring the Generating Unit is operating within its design limits. If
the generator excitation is reduced following a period of operation at a high level, the
rate of reduction shall not exceed that required to remain within any time dependent
operating characteristics of the Generating Unit.

The performance of the Over-Excitation Limiter, where it exists, shall be
demonstrated by testing its response to a step increase in the Automatic Voltage
Regulator reference voltage that results in operation of the Over Excitation Limiter.
Prior to application of the step the Generating Unit shall be generating Rated Active
Power and operating within its continuous Reactive Power capability. The size of
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the step will be determined by the minimum value necessary to operate the Over-
Excitation Limiter and will be agreed by NGET and the Generator. The resulting
operation beyond the Over-Excitation Limit shall be controlled by the Over-
Excitation Limiter without the operation of any protection that could trip the
Generating Unit. The step shall be removed immediately on completion of the test.

The Generator shall also make provision to prevent any over-excitation restriction of

the generator when the Excitation System is under manual control, other than that
necessary to ensure the Generating Unit is operating within its design limits.
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CONVERTERS AND POWER PARK MODULES

SCOPE

This Appendix sets out the performance requirements of continuously acting
automatic voltage control systems for Non-Synchronous Generating Units, DC
Converters and Power Park Modules that must be complied with by the User. This
Appendix does not limit any site specific requirements that may be included in a
Bilateral Agreement where in NGET's reasonable opinion these facilities are
necessary for system reasons.

Proposals by Generators to make a change to the voltage control systems are
required to be notified to NGET under the Planning Code (PC.A.1.2(b) and (c)) as
soon as the Generator anticipates making the change. The change may require a
revision to the Bilateral Agreement.

Requirements

NGET requires that the continuously acting automatic voltage control system for the
Non-Synchronous Generating Unit, DC Converter or Power Park Module shall
meet the following functional performance specification. If a Network Operator has
confirmed to NGET that its network to which an Embedded Non-Synchronous
Generating Unit, DC Converter or Power Park Module is connected is restricted
such that the full reactive range under the steady state voltage control requirements
(CC.A.7.2.2) cannot be utilised, NGET may specify in the Bilateral Agreement
alternative limits to the steady state voltage control range that reflect these
restrictions. Where the Network Operator subsequently notifies NGET that such
restriction has been removed, NGET may propose a Modification to the Bilateral
Agreement (in accordance with the CUSC contract) to remove the alternative limits
such that the continuously acting automatic voltage control system meets the
following functional performance specification. All other requirements of the voltage
control system will remain as in this Appendix.

Steady State Voltage Control

The Non-Synchronous Generating Unit, DC Converter or Power Park Module
shall provide continuous steady state control of the voltage at the Grid Entry Point
(or User System Entry Point if Embedded) with a Setpoint Voltage and Slope
characteristic as illustrated in Figure CC.A.7.2.2a. It should be noted that where the
Reactive Power capability requirement of a directly connected Non-Synchronous
Generating Unit, DC Converter or Power Park Module in Scotland, as specified in
CC.6.3.2 (c), is not at the Grid Entry Point, the values of Qmin and Qmax shown in
this figure will be as modified by the 33/132kV or 33/275kV or 33/400kV transformer.
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