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1 Paragraph 2 of Condition 7 of the Transmission Licence granted to the National
Grid Company plc ("National Grid") provides that National Grid shall, in
consultation with authorised electricity operators liable to be materially affected
thereby, periodically review the Grid Code and its implementation.   That
paragraph also requires National Grid, following such review, to send to the
Authority:-

(a) a report on the outcome of such review;

(b) any proposed revisions to the Grid Code as National Grid (having
regard to the outcome of such review) reasonably thinks fit for the
achievement of the objectives set out in sub-paragraph (b) of
Condition 7 of the Transmission Licence; and

(c) any written representations or objections from authorised electricity
operators (including any proposals by such operators for revisions to
the Grid Code not accepted by National Grid in the course of the
review) arising during the consultation process and subsequently
maintained.

2 National Grid has just completed a review of the Grid Code. This review relates to
changes to incorporate new generation technologies and DC inter-connectors
(Generic Provisions). Attached as Appendix A are the proposed revisions to the
current Grid Code (shown in typed form with the deletions crossed through and
additions double underlined). In view of the significance of this review, Appendix
B provides background information to this consultation.

3 The proposed changes to the Grid Code were discussed at the Grid Code
Review Panel on 22 May 2003 and it was agreed that National Grid should issue
a Consultation Paper.

4 National Grid, in accordance with its obligations under its Transmission Licence,
consulted those authorised electricity operators listed in Appendix E by circulating
to them Consultation Paper D/03, on 6 June 2003 and which contained the
proposed amendments to the Grid Code.  A copy of Consultation Paper D/03 is
attached to this Report as Appendix F.  National Grid proactively sought
comments from other interested groups including manufacturers, associations,
consultants and academics by placing a copy of the Consultation Paper on its
website and notifying parties of its presence.

5 Comments were initially invited from all such authorised electricity operators by
18 July 2003.  National Grid has received responses from 8 authorised electricity
operators and 4 other interested parties. National Grid responded to each of them
on 12 September 2003 inviting further comments by 28 September 2003. By 29
October National grid had received 7 further responses.  No further comment was
received from that respondent.  Given the importance and extent of the changes,
National Grid has effectively extended the consultation period that began on 6
June 2003 through to 29 October 2003.

6 These responses ranged from supportive of the proposed changes to sustained
objections on a number of specific areas to sustained objection to the need for
the changes as a whole. In view of the complex nature and scope of comments
received, National Grid has attempted to outline the main areas of sustained
objections together with National Grid’s views in Appendix C while all responses
received together with National Grid replies are reproduced in Appendix D.
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7 Where changes to the original proposals have been made as a result of the
consultation these are indicated in Appendix A by a vertical line in the right hand
margin.

8 The proposed revisions to the Grid Code are, as indicated above, set out in
Appendix A to this Report.  By way of summary, the proposed changes are
described below :-

Background

9 With the changes in Government energy strategy to increase the proportion of
electricity generated from renewable sources, the number of power stations using
generation technology other than “synchronous” machines is expected to
increase dramatically. Early discussions between National Grid and, potential
developers of new generation (mainly wind farms) and wind turbine generator
manufacturers, indicated that there was a lack of clarity in the Grid Code on the
requirements that new plant employing non-synchronous generation technologies
were obliged to meet, and some doubt on the technical capabilities of some of
these  technologies.

10 The proposed Grid Code provisions, which are the subject of this consultation,
have been drafted to clearly set out the obligations on the new generation
technologies and to include specific provisions for HVDC Interconnectors. The
proposals have been discussed at the Generic Provisions Working Group set up
under the auspices of the Grid Code Review Panel in September 2002 and
include the recommendations of the HVDC Working Group reported to the Grid
Code Review Panel in November 2002.

11 Further details on the background to the consultation and proposals can be found
in Appendix B

Proposed Changes

Glossary & Definitions

(a) Additional definitions are proposed to cover wind farms and other
renewable energy parks (including Non-synchronous Generating Units,
Power Park Units and Power Park Modules) and DC Interconnectors
(including DC Converter and DC Converter Stations). The general
principle of the Power Park Module definition was to allow treatment of all
of its generating units and electrical network as a whole with a single
point of connection to the public network. The new non-synchronous
generation technology has also required revision of a number of other
definitions to maintain clarity, consistency and application.

Planning Code

(b) In order to study the performance of the transmission system models are
required of the new generation technologies. These models require
different data and information from that required from synchronous
machines.  Additional clauses within the Planning Code are proposed to
cover Power Park Modules and DC Converter Stations.
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Connection Conditions

(c) The existing Connection Conditions were drafted in relation to
synchronous generation technology and the requirements on
synchronous generating units remain unchanged. The proposed changes
to the Connection Conditions are intended to clarify the existing
requirements by explicitly including references to Power Park Modules
and DC Converter stations.  Technology specific reactive range
requirements are placed on DC Converters and Power Park Modules in
CC.6.3.2.  The Connection Conditions for these new technologies are
specified functionally at the connection point to the public electricity
network rather than the terminals of the individual machines. In the case
of reactive capability range and frequency response capability, National
Grid has proposed that the application of the full requirement on Power
Park Modules should be deferred to 1 January 2006.  Some additional
clauses in CC6.3 are proposed to clearly state the performance
obligations on non-synchronous technology that are implicit with
synchronous generating units. This includes the ability to remain stable
and supplying power during and after transmission faults.

Operating Codes

(d) The operating codes have been clarified by extending references to
Generators/Generating Units to explicitly include Power Park Modules,
DC Converters and DC Converter Station owners.  In addition, in OC2,
the concept of Power Park Planning Matrix has been introduced and
generator performance charts are required at the HV connection points
for non-synchronous generator technologies. The references to the
Connection Conditions in OC5 have also been updated.

Balancing Codes

(e) The Balancing Codes BC1, BC2 and BC3 have been clarified to explicitly
include Power Park Modules, DC Converters and DC Converter Station
owners.  In addition the requirement for a Power Park Module Matrix has
been added in BC2.  BC3 has also been updated to include the
recommendations of the HV DC Interconnector Working Group. In line
with the Connection Conditions, BC3 does not require Power Park
Modules to be frequency sensitive until 1 January 2006.

Data Registration Code

(f) Additional data sections have been added for Power Park Modules and
DC Converters in Schedule 1 consistent with the Planning Code revision.
Other schedules have been updated to include DC Converter Stations
and Power Park Modules.

12 As indicated above, having regard to the outcome of the review described in this
Report, National Grid proposes the revisions to the Grid Code set out in
Appendix A, which are revisions we reasonably think fit for the achievement of
the objectives referred to in sub-paragraph (b) of paragraph 1 of Condition 7 of
the Transmission Licence.  In view of this, National Grid would be grateful if the
Authority would approve the revisions pursuant to paragraph 3 of Condition 7 of
the Transmission Licence.

13 Given the logistic exercise of organising replacement pages to reflect the
changes required by your letter of approval, I would be grateful if you would



Report to the Authority
Consultation Paper Ref:  D/03

Date of Issue:  31/10/03 Page 7 of 7

contact me prior to issuing any letter specifying an effective date, in order to seek
to ensure that the date is consistent with any other Code changes which may
then be approved or be close to being approved.

SIGNED BY

31 October  2003
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BC2.11.3 A Generator at the Control Point for any of its Power Stations may request NGC's
agreement for one of its Gensets at that Power Station to be operated with the
AVR in manual mode, or power system stabiliser switched out, or VAR limiter
switched out. NGC's agreement will be dependent on the risk that would be imposed
on the NGC Transmission System and any User System. Provided that in any
event a Generator may take such action as is reasonably necessary on safety
grounds (relating to personnel or plant) .

…………

Appendix 3 – Submission of Revised Mvar Capability

BC2.A.3.1 For the purpose of submitting revised Mvar data the following terms shall apply:

Full Output in the case of a Synchronous Generating Unit is tThe MW
output of a Generating Unit measured at the generator stator
terminals representing the LV equivalent of the Registered
Capacity at the Grid Entry Point., and in the case of a Non-
synchronous Generating Unit, DC Converter or Power
Park Module  is the Registered Capacity at the Grid Entry
Point.

Minimum Output in the case of a Synchronous Generating Unit is tThe MW
output of a Generating Unit measured at the generator stator
terminals representing the LV equivalent of the Minimum
Generation at the Grid Entry Point., and in the case of a
Non-synchronous Generating Unit, DC Converter or Power
Park Module  is the Minimum Generation at the Grid Entry
Point.
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APPENDIX 3 - ANNEXURE 2
To:  NGC National Grid Control Centre

From : [Company Name & Location]

REVISED Mvar DATA

NOTIFICATION TIME:

GENERATING UNIT*

/POWER PARK MODULE
DC CONVERTER

Start Time/Date (if not effective immediately)

REACTIVE POWER CAPABILITY AT SYNCHRONOUS GENERATING UNIT GENERATOR
STATOR TERMINAL (at rated terminal volts) OR AT THE CONNECTION POINT FOR OTHER
GENSETS AND DC CONVERTERS

MW LEAD (Mvar) LAG (Mvar)

AT RATED MW

AT FULL OUTPUT (MW)

AT MINIMUM OUTPUT
(MW)

GENERATING UNIT STEP-UP TRANSFORMER DATA, WHERE APPLICABLE

TAP CHANGE RANGE
(+%,-%)

TAP NUMBER RANGE

OPTIONAL INFORMATION (for Ancillary Services use only) -
REACTIVE POWER CAPABILITY AT COMMERCIAL BOUNDARY (at rated stator terminal and
nominal system volts)

LEAD (Mvar) LAG (Mvar)

AT RATED MW

Predicted End Time/Date (to be confirmed by redeclaration)

Redeclaration made by (Signature) ____________________________________________

* For a CCGT, the redeclaration is for an individual CCGT unit and not the entire module.

< End of BC2 >

 HRS MINS DD MM YY
         .               /      /
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EXTRACTS FROM BALANCING CODE NO.3

BC3.1 INTRODUCTION

BC3.1.1 BC3 sets out the procedure for NGC to use in relation to Users to undertake
System Frequency control.  System Frequency will be controlled by response
from Gensets (and DC Converters at DC Converter Stations) operating in
Limited Frequency Sensitive Mode or Frequency Sensitive Mode, by the
issuing of instructions to Gensets (and DC Converters at DC Converter
Stations) and by control of Demand. The requirements for Frequency control are
determined by the consequences and effectiveness of the Balancing
Mechanism, and accordingly, BC3 is complementary to BC1 and BC2.

BC3.1.2 Inter-relationship with Ancillary Services

The provision of response (other than by operation in Limited Frequency
Sensitive Mode or in accordance with BC3.7.1(c)) in order to contribute towards
Frequency control, as described in BC3, by Generators or DC Converter
Station owners will be an Ancillary Service.  Ancillary Services are divided into
three categories, System Ancillary Services Parts 1 and 2 and Commercial
Ancillary Services.  System Ancillary Services, Parts 1 and 2, are those
Ancillary Services listed in CC.8.1; those in Part 1 of CC.8.1 are those for which
the Connection Conditions require the capability as a condition of connection
and those in Part 2 are those which may be agreed to be provided by Users and
which can only be utilised by NGC if so agreed.  Commercial Ancillary Services
like those System Ancillary Services set out in Part 2 of CC.8.1, may be agreed
to be provided by Users and which can only be utilised by NGC if so agreed.

BC3.1.3          The delivery provision of Frequency control services, if any, from an External
System via a DC Converter Station will be provided for in the Ancillary
Services Agreement and/or Bilateral Agreement with the DC Converter
Station owner and/or any other relevant agreements with the relevant EISO.

BC3.2 OBJECTIVE

The procedure for NGC to direct System Frequency control is intended to enable
(as far as possible) NGC to meet the statutory requirements of System
Frequency control.

BC3.3 SCOPE

BC3 applies to NGC and to Users, which in this BC3 means:-

(a) Generators with regard to their Large Power Stations,

(b) Network Operators,

(c) DC Converter Station owners

(d) other providers of Ancillary Services, and
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(e) Externally Interconnected System Operators.

BC3.4 MANAGING SYSTEM FREQUENCY

BC3.4.1 Statutory Requirements
When NGC determines it is necessary (by having monitored the System
Frequency), it will, as part of the procedure set out in BC2, issue instructions
(including instructions for Commercial Ancillary Services) in order to seek to
regulate System Frequency to meet the statutory requirements of Frequency
control.   Gensets (and DC Converters at DC Converter Stations when
transferring Active Power to the Total System) operating in Frequency
Sensitive Mode will be instructed by NGC to operate taking due account of the
Target Frequency notified by NGC.

…………………..

BC3.5 RESPONSE FROM GENSETS (AND DC CONVERTERS AT DC
CONVERTER STATIONS WHEN TRANSFERRING ACTIVE POWER TO
THE TOTAL SYSTEM)

BC3.5.1 Capability
 Each Genset (and each DC Converter at a DC Converter Station) must at all

times have the capability to operate automatically so as to provide response to
changes in Frequency in accordance with the requirements of CC.6.3.6 and
CC.6.3.7 in order to contribute to containing and correcting the System
Frequency within the statutory requirements of Frequency control. For DC
Converters at DC Converter Stations, BC.3.1.3 also applies. In addition each
Genset (and each DC Converter at a DC Converter Station) must at all times
have the capability to operate in a Limited Frequency Sensitive Mode by
operating so as to provide Limited High Frequency Response.

BC3.5.2 Limited Frequency Sensitive Mode
Each Synchronised Genset producing Active Power (and each DC Converter
at a DC Converter Station) must operate at all times in a Limited Frequency
Sensitive Mode (unless instructed in accordance with BC3.5.4 below to operate
in Frequency Sensitive Mode). Operation in Limited Frequency Sensitive
Mode must achieve the capability requirement described in CC.6.3.3 for System
Frequencies up to 50.4Hz and shall be deemed not to be in contravention of
CC.6.3.7.

BC3.5.3 (a) Existing Gas Cooled Reactor Plant
NGC will permit Existing Gas Cooled Reactor Plant other than Frequency
Sensitive AGR Units to operate in Limited Frequency Sensitive Mode at
all times.

(b)     Power Park Modules with Completion Dates before 1 January 2006
          NGC will permit Power Park Modules with Completion Dates before 1

January 2006 to operate in Limited Frequency Sensitive Mode at all times.

BC3.5.4 Frequency Sensitive Mode

(a) NGC may issue an instruction to a Genset (or DC Converter at a DC
Converter Station if agreed as described in BC.3.1.3) to operate so as to
provide Primary Response and/or Secondary Response and/or High
Frequency Response (in the combinations agreed in the relevant
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Ancillary Services Agreement).  When so instructed, the Genset or DC
Converter at a DC Converter Station must operate in accordance with
the instruction and will no longer be operating in Limited Frequency
Sensitive Mode, but by being so instructed will be operating in Frequency
Sensitive Mode.

(b) Frequency Sensitive Mode is the generic description for a Genset (or DC
Converter at a DC Converter Station) operating in accordance with an
instruction to operate so as to provide Primary Response and/or
Secondary Response and/or High Frequency Response (in the
combinations agreed in the relevant Ancillary Services Agreement).

(c) The magnitude of the response in each of those categories instructed will
be in accordance with the relevant Ancillary Services Agreement with
the Generator or DC Converter Station owner.

(d) Such instruction will continue until countermanded by NGC or until;
(i) the Genset is De-Synchronised, or;
(ii)     the  DC Converter ceases to transfer Active Power to or from the

Total System subject to the conditions of any relevant agreement
relating to the operation of the DC Converter Station,

whichever is the first to occur.

(e) NGC will not so instruct Generators in respect of Existing Gas Cooled
Reactor Plant other than Frequency Sensitive AGR Units.

BC3.5.5 System Frequency Induced Change
A System Frequency induced change in the Active Power output of a Genset
(or DC Converter at a DC Converter Station) which assists recovery to Target
Frequency must not be countermanded by a Generator or DC Converter
Station owner except where it is done purely on safety grounds (relating to either
personnel or plant) or, where necessary, to ensure the integrity of the Power
Station or DC Converter Station.

BC3.6 RESPONSE TO LOW FREQUENCY

BC3.6.1 Low Frequency Relay Initiated Response from Gensets and (DC Converters at
DC Converter Stations)

(a) NGC may utilise Gensets (and DC Converters at DC Converter
Stations) with the capability of Low Frequency Relay initiated response
as:

(i) synchronisation and generation from standstill;

(ii) generation from zero generated output;

(iii) increase in generated output;

(iv) increase in DC Converter output to the Total System (if so agreed
as described in BC3.1.3);

(v) decrease in DC Converter input from the Total System (if so
agreed as described in BC3.1.3);
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in establishing its requirements for Operating Reserve.

(b) (i) NGC will specify within the range agreed with Generators and/or
EISOs and/or DC Converter Station owners (if so agreed as
described in BC3.1.3), Low Frequency Relay settings to be
applied to the Gensets or DC Converters at DC Converter
Stations pursuant to BC3.6.1 (a) and instruct the Low Frequency
Relay initiated response placed in and out of service.

(ii) Generators and/or EISOs and/or DC Converter Station owners (if
so agreed as described in BC3.1.3) will comply with NGC
instructions for Low Frequency Relay settings and Low
Frequency Relay initiated response to be placed in or out of
service.  Generators or DC Converter Station owners or EISOs
may not alter such Low Frequency Relay settings or take Low
Frequency Relay initiated response out of service without NGC's
agreement (such agreement not to be unreasonably withheld or
delayed), except for safety reasons.

BC3.6.2 Low Frequency Relay Initiated Response from Demand and other Demand
modification arrangements (which may include a DC Converter Station when
importing Active Power from the Total System)

(a) NGC may, pursuant to an Ancillary Services Agreement, utilise Demand
with the capability of Low Frequency Relay initiated Demand reduction in
establishing its requirements for Frequency Control.

(b) (i) NGC will specify within the range agreed the Low Frequency
Relay settings to be applied pursuant to BC3.6.2 (a), the amount of
Demand reduction to be available and will instruct the Low
Frequency Relay initiated response to be placed in or out of
service.

(ii) Users will comply with NGC instructions for Low Frequency Relay
settings and Low Frequency Relay initiated Demand reduction to
be placed in or out of service.  Users may not alter such Low
Frequency Relay settings or take Low Frequency Relay initiated
response out of service without NGC's agreement, except for
safety reasons.

(iii) In the case of any such Demand which is Embedded, NGC will
notify the relevant Network Operator of the location of the
Demand, the amount of Demand reduction to be available, and the
Low Frequency Relay settings.

(c) NGC may also utilise other Demand modification arrangements pursuant
to an agreement for Ancillary Services, in order to contribute towards
Operating Reserve.

BC3.7 RESPONSE TO HIGH FREQUENCY REQUIRED FROM SYNCHRONISED
GENSETS (AND DC CONVERTERS AT DC CONVERTER STATIONS
WHEN TRANSFERRING ACTIVE POWER TO THE TOTAL SYSTEM)
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BC3.7.1 Plant in Frequency Sensitive Mode instructed to provide High Frequency
Response

(a) Each Synchronised Genset (or each DC Converter at a DC Converter
Station) in respect of which the Generator or DC Converter Station
owner and/or EISO has been instructed to operate so as to provide High
Frequency Response, which is producing Active Power and which is
operating above Designed Minimum Operating Level, is required to
reduce Active Power output in response to an increase in System
Frequency above the Target Frequency (or such other level of
Frequency as may have been agreed in an Ancillary Services
Agreement).  The Target Frequency is normally 50.00 Hz except where
modified as specified under BC3.4.2.

(b) (i) The rate of change of Active Power output with respect to
Frequency up to 50.5 Hz shall be in accordance with the provisions
of the relevant Ancillary Services Agreement with each Generator
or DC Converter Station owner.  If more than one rate is provided for
in the Ancillary Services Agreement NGC will instruct the rate when
the instruction to operate to provide High Frequency Response is
given.

(ii) The reduction in Active Power output by the amount provided for in
the relevant Ancillary Services Agreement must be fully achieved
within 10 seconds of the time of the Frequency increase and must be
sustained at no lesser reduction thereafter.

(iii) It is accepted that the reduction in Active Power output may not be to
below the Designed Minimum Operating Level.

(c) In addition to the High Frequency Response provided, the Genset (or DC
Converter at a DC Converter Station) must continue to reduce Active
Power output in response to an increase in System Frequency to 50.5 Hz
or above at a minimum rate of 2 per cent of output per 0.1 Hz deviation of
System Frequency above that level, such reduction to be achieved within
five minutes of the rise to or above 50.5 Hz.  For the avoidance of doubt,
the provision of this reduction in Active Power output is not an Ancillary
Service.

BC3.7.2 Plant in Limited Frequency Sensitive Mode

(a) Each Synchronised Genset (or DC Converter at a DC Converter
Station) operating in a Limited Frequency Sensitive Mode which is
producing Active Power is also required to reduce Active Power output in
response to System Frequency when this rises above 50.4 Hz. In the case
of DC Converters at DC Converter Stations, the provisions of BC.3.7.7
are also applicable. For the avoidance of doubt, the provision of this
reduction in Active Power output is not an Ancillary Service.  Such
provision is known as "Limited High Frequency Response".

(b) (i) The rate of change of Active Power output must be at a minimum
rate of 2 per cent of output per 0.1 Hz deviation of System
Frequency above 50.4 Hz.
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(ii) The reduction in Active Power output must be continuously and
linearly proportional, as far as is practicable, to the excess of
Frequency above 50.4 Hz and must be provided increasingly with
time over the period specified in (iii) below.

(iii) As much as possible of the proportional reduction in Active Power
output must result from the frequency control device (or speed
governor) action and must be achieved within 10 seconds of the time
of the Frequency increase above 50.4 Hz.

(iv) The residue of the proportional reduction in Active Power output
which results from automatic action of the Genset (or DC Converter
at a DC Converter Station) output control devices other than the
frequency control devices (or speed governors) must be achieved
within 3 minutes from the time of the Frequency increase above 50.4
Hz.

(v) Any further residue of the proportional reduction which results from
non-automatic action initiated by the Generator or DC Converter
Station owner shall be initiated within 2 minutes, and achieved within
5 minutes, of the time of the Frequency increase above 50.4 Hz.

(c) Each Genset (or DC Converter at a DC Converter Station) which is
providing Limited High Frequency Response in accordance with this
BC3.7.2 must continue to provide it until the Frequency has returned to or
below 50.4 Hz or until otherwise instructed by NGC.

BC3.7.3 Plant operation to below Minimum Generation

(a) As stated in CC.A.3.2, steady state operation below Minimum Generation
is not expected but if System operating conditions cause operation below
Minimum Generation which give rise to operational difficulties for the
Genset (or DC Converter at a DC Converter Station) then NGC should
not, upon request, unreasonably withhold issuing a Bid-Offer Acceptance
to return the Generating Unit, Power Park Module, DC Converter or
CCGT Module to an output not less than Minimum Generation. In the
case of a DC Converter not participating in the Balancing Mechanism,
then NGC will, upon request, attempt to return the DC Converter to an
output not less than Minimum Generation or to zero transfer or to reverse
the transfer of Active Power.

(b) It is possible that a Synchronised Genset (or a DC Converter at a DC
Converter Station)  which have has responded as required under BC3.7.1
or BC3.7.2 to an excess of System Frequency, as therein described, will
(if the output reduction is large or if the Genset (or DC Converter at the DC
Converter Station) output has reduced to below the Designed Minimum
Operating Level) trip after a time.

(c) All reasonable efforts should in the event be made by the Generator or DC
Converter Station owner to avoid such tripping, provided that the System
Frequency is below 52Hz.

(d) If the System Frequency is at or above 52Hz, the requirement to make all
reasonable efforts to avoid tripping does not apply and the Generator or
DC Converter Station owner is required to take action to protect the
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Generating Units, Power Park Modules or DC Converters as specified in
CC.6.3.13.

(e) In the event of the System Frequency becoming stable above 50.5Hz,
after all Genset and DC Converter action as specified in BC3.7.1 and
BC3.7.2 has taken place, NGC will issue appropriate Bid-Offer
Acceptances and/or Ancillary Service instructions, which may include
Emergency Instructions under BC2 to trip Gensets (or, in the case of DC
Converters at DC Converter Stations, to stop or reverse the transfer of
Active Power) so that the Frequency returns to below 50.5Hz and
ultimately to Target Frequency.

(f) If the System Frequency has become stable above 52 Hz, after all Genset
and DC Converter action as specified in BC3.7.1 and BC3.7.2 has taken
place, NGC will issue Emergency Instructions under BC2 to trip
appropriate Gensets (or in the case of DC Converters at  DC Converter
Stations to stop or reverse the transfer of Active Power) to bring the
System Frequency to below 52Hz and follow this with appropriate Bid-
Offer Acceptances or Ancillary Service instructions or further
Emergency Instructions under BC2 to return the System Frequency to
below 50.5 Hz and ultimately to Target Frequency.

BC3.7.4 The Generator or DC Converter Station owner will not be in breach of any of the
provisions of BC2 by following the provisions of BC3.7.1, BC3.7.2 or BC3.7.3.

BC3.7.5 Information update to NGC
In order that NGC can deal with the emergency conditions effectively, it needs as
much up to date information as possible and accordingly NGC must be informed
of the action taken in accordance with BC3.7.1(c) and BC3.7.2 as soon as
possible and in any event within 7 minutes of the rise in System Frequency,
directly by telephone from the Control Point for the Power Station or DC
Converter Station.

BC3.7.6 (a)      Existing Gas Cooled Reactor Plant
For the avoidance of doubt, Generating Units within Existing Gas Cooled
Reactor Plant are required to comply with the applicable provisions of this
BC3.7 (which, for the avoidance of doubt, other than for Frequency
Sensitive AGR Units, do not include BC3.7.1).

(b)      Power Park Modules with Completion Dates before 1 January
2006
For the avoidance of doubt, Power Park Modules with Completion Dates
before 1 January 2006 are required to comply with the applicable
provisions of this BC3.7 (which, for the avoidance of doubt do not include
BC3.7.1).
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Extracts from Data Registration Code

DRC.3 SCOPE

DRC.3.1 The DRC applies to NGC and to Users, which in this DRC means:-

(a) Generators;

(b) Network Operators;

(c) DC Converter Station owners

(d) Suppliers;

(e) Non-Embedded Customers (including, for the avoidance of
doubt, a Pumped Storage Generator in that capacity);

(f) Externally Interconnected System Operators;

(g) Interconnector Users; and

(h) BM Participants.

…………………………

DRC.6 DATA TO BE REGISTERED

DRC.6.1 Schedules 1 to 14 attached cover the following data areas.

DRC.6.1.1 SCHEDULE 1 - GENERATING UNIT  (OR CCGT Module ), Power
Park Module  and DC Converter TECHNICAL DATA.

Comprising Generating Unit (and CCGT Module ) fixed electrical
parameters.

DRC.6.1.2 SCHEDULE 2 - GENERATION PLANNING PARAMETERS

Comprising the Genset parameters required for Operational Planning
studies.

DRC.6.1.3 SCHEDULE 3 - LARGE POWER STATION OUTAGE
PROGRAMMES, OUTPUT USABLE AND INFLEXIBILITY
INFORMATION.

Comprising generation outage planning, Output Usable and inflexibility
information at timescales down to the daily BM Unit Data submission.

DRC.6.1.4 SCHEDULE 4 - LARGE POWER STATION Droop and Response data.

Comprising data on Governor droop settings, and Primary, Secondary
and High Frequency Response data for Large Power Stations and
DC Converter Stations.
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DRC.6.1.5 SCHEDULE 5 - USER'S SYSTEM DATA.

Comprising electrical parameters relating to Plant and Apparatus
connected to the NGC Transmission System.

DRC.6.1.6 SCHEDULE 6 - USERS OUTAGE INFORMATION.

Comprising the information required by NGC for outages on the Users
System, including outages at Power Stations other than outages of
Gensets

DRC.6.1.7 SCHEDULE 7 - LOAD CHARACTERISTICS.

Comprising the estimated parameters of load groups in respect of, for
example, harmonic content and response to frequency.

DRC.6.1.8 SCHEDULE 8 -  BM UNIT  DATA.

DRC.6.1.9 SCHEDULE 9 - DATA SUPPLIED BY NGC TO USERS.

DRC.6.1.10 SCHEDULE 10 - USER'S DEMAND PROFILES AND ACTIVE
ENERGY DATA

Comprising information relating to the User's total Demand and Active
Energy taken from the NGC Transmission System

DRC.6.1.11 SCHEDULE 11 - CONNECTION POINT  DATA

Comprising information relating to Demand, demand transfer capability
and a summary of the Small Power Station, Medium Power Station
and Customer generation connected to the Connection Point

DRC.6.1.12 SCHEDULE 12 - DEMAND CONTROL DATA

Comprising information related to Demand Control

DRC.6.1.13 SCHEDULE 13 - FAULT INFEED DATA

Comprising information relating to the Short Circuit contribution to the
NGC Transmission System from Users other than Generators.

DRC.6.1.14 SCHEDULE 14 - FAULT INFEED DATA

Comprising information relating to the Short Circuit contribution to the
NGC Transmission System from Generators and DC Converter
Station owners.

DRC.6.2 The Schedules applicable to each class of User are as follows:

Generators with Large Power Stations Sched 1, 2, 3, 4, 9, 14

Generators with Medium Power Sched 1, 9, 14
Stations (See note 2)

Generators with Small Power Stations Sched 1, 6, 14



Extracts Fom DRC – Page 3

directly connected to the
NGC Transmission System

All Users connected directly to Sched 5, 6, 9
NGC Transmission System

All Users connected directly to
the NGC Transmission System other
than Generators Sched 10,11,13

All Users connected directly to Sched 7, 9
NGC Transmission System with 
Demand

A Pumped Storage Generator, Sched12
Externally Interconnected (as marked)
System Operator and
Interconnector Users

All Suppliers Sched 12

All Network Operators Sched 12

All BM Participants Sched 8

All DC Converter Station owners                          Sched 1, 4, 9, 14
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Schedule 1
Page 9 of 14

DATA DESCRIPTION UNITS
DATA
CAT.

POWER PARK UNIT (OR POWER
PARK MODULE, AS THE CASE

MAY BE)
G1 G2 G3 G4 G5 G6 STN

 Power Park Module Rated MVA MVA SPD+
 Power Park Module Rated MW MW SPD+
*Performance Chart at Power Park Module

connection point
SPD (see OC2 for specification)

*Output Usable (on a monthly basis) MW SPD (except in relation to CCGT
Modules when required on a unit
basis under the Grid Code, this data
item may be supplied under
Schedule 3)

Number & Type of Power Park Units within each
Power Park Module

Power Park Unit Data
 Rated MVA MVA SPD+
 Rated MW MW SPD+
 Rated terminal voltage V SPD+
Inertia constant MW secs

/MVA
SPD+

Stator Resistance. % on MVA DPD
Stator Reactance. % on MVA SPD+
Magnetising Reactance % on MVA SPD+
Rotor Resistance. % on MVA SPD+
Rotor Reactance. % on MVA SPD+
The optimum rotor power coefficient (Cp)
versus tip speed ratio curve

Diagram DPD

The electrical power versus rotor speed for a range
of wind speeds.  Where applicable a transfer
function block diagram including parameters of the
torque/speed controller.

Diagram DPD

Note: Rotor resistance and reactance values should be given for both starting and running
conditions.

For Doubly Fed Induction Generators the following
Power Park Unit information is also required:

Diagram DPD
Rotor speed range pu SPD+
Power Converter Rating MVA SPD+

Transfer function block diagram, parameters and
description of the operation of the power electronic
converter including the torque speed controller

Diagram DPD
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DATA DESCRIPTION UNITS
DATA
CAT.

POWER PARK UNIT (OR POWER
PARK MODULE, AS THE CASE

MAY BE)
G1 G2 G3 G4 G5 G6 STN

For a Power Park Unit consisting of a synchronous machine in combination with a back to back
AC/DC/AC converter the information should be given in accordance with the applicable sections of
PC.A.5.4.3.1 and PC.A.5.4.3.2.  The following information is also required :

Inertia constant MW secs
/MVA

SPD

Symmetrical three phase short-circuit
current infeed after the subtransient
contribution has significantly  decayed at the
machine side of the converter

kA DPD
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Schedule 1
Page 10 of 14

POWER PARK UNIT (OR POWER
PARK MODULE, AS THE CASE MAY

BE)
DATA DESCRIPTION UNITS

DATA
CAT.

G1 G2 G3 G4 G5 G6 STN
Voltage/Reactive Power/Power Factor
Control System parameters

For the Power Park Unit and Power Park
Module details of Voltage/Reactive
Power/Power Factor controller (and PSS if
fitted) described in block diagram form
including parameters showing transfer
functions of individual elements.

Diagram DPD

Frequency Control System parameters

For the Power Park Unit and Power Park
Module details of the frequency controller
described in block diagram form showing
transfer functions and parameters of
individual elements.

Diagram DPD

Harmonic Assessment Information

(as defined in IEC 61400-21 (2001)) for each
Power Park Unit:-

DPD

Flicker coefficient for continuous operation DPD
Flicker step factor DPD
Number of switching operations in a 10 minute

window
DPD

Number of switching operations in a 2 hour window DPD
Voltage change factor DPD
Harmonic Current Injection A DPD
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Schedule 1

Page 11 of 14
DC CONVERTER STATION TECHNICAL DATA

DC CONVERTER STATION NAME  DATE:___________

Data Description Units Data
Category

DC Converter Station Data

DC CONVERTER STATION DEMANDS:

Demand supplied through Station
Transformers associated with the DC
Converter Station [PC.A.4.1]

        - Demand with all DC Converters
operating at Rated MW import.

        - Demand with all DC Converters
operating at Rated MW export.

Additional Demand associated with the DC
Converter Station supplied through the
NGC Transmission System. [PC.A.4.1]

        - The maximum Demand that could
occur.

        - Demand at specified time of annual
           peak half hour of NGC Demand at
           Annual ACS Conditions.

        - Demand at specified time of annual
           minimum half-hour of NGC Demand.

DC CONVERTER STATION DATA

Number of poles, i.e. number of DC
Converters

Pole arrangement (e.g. monopole or bipole)

Details of each viable operating configuration

Configuration  1
Configuration  2
Configuration  3
Configuration  4
Configuration  5
Configuration  6

Remote ac connection arrangement

MW
Mvar

MW
Mvar

MW
Mvar

MW
Mvar

MW
Mvar

Text

Text

Diagram
Diagram
Diagram
Diagram
Diagram
Diagram

Diagram

DPD
DPD

DPD
DPD

DPD
DPD

DPD
DPD

DPD
DPD

SPD+

SPD+

SPD+

SPD

Schedule 1
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Page 12 of 14

Data Description Units Data
Category

Operating Configuration
1 2 3 4 5 6

DC CONVERTER STATION DATA

DC Converter Type (e.g. current or Voltage source)

Point of connection to the NGC Transmission System (or
the Total System if embedded) of the DC Converter
Station configuration in terms of geographical and electrical
location and system voltage

If the busbars at the Connection Point are normally run in
separate sections identify the section to which the DC
Converter Station configuration is connected

Rated MW import per pole [PC.A.3.3.1]

Rated MW export per pole [PC.A.3.3.1]

Text

Text

Section
Number

MW

MW

SPD

SPD

SPD

SPD+

SPD+

ACTIVE POWER TRANSFER CAPABILITY (PC.A.3.2.2)

Registered Capacity
Registered Import Capacity

Minimum Generation
Minimum Import Capacity

Import MW available in excess of Registered Import
Capacity.
Time duration for which MW in excess of Registered Import
Capacity is available

Export MW available in excess of Registered Capacity.
Time duration for which MW in excess of Registered
Capacity is available

MW
MW

MW
MW

MW

min

MW

min

SPD
SPD

SPD
SPD

SPD

SPD

SPD

SPD

DC CONVERTER TRANSFORMER [PC.A.5.4.3.1

Rated MVA
Winding arrangement
Nominal primary voltage
Nominal secondary (converter-side) voltage(s)
Positive sequence reactance
                Maximum tap
                Nominal tap
                Minimum tap
Positive sequence resistance
                Maximum tap
                Nominal tap
                Minimum tap
Zero phase sequence reactance
Tap change range
Number of steps

MVA

kV
kV

% on MVA
% on MVA
% on MVA

% on MVA
% on MVA
% on MVA
% on MVA
+% / -%

DPD

DPD
DPD

DPD
DPD
DPD

DPD
DPD
DPD
DPD
DPD
DPD



Extracts Fom DRC – Page 9

Schedule 1
Page 13 of 14

Data Description Units Data
Category

Operating configuration
1 2 3 4 5 6

DC NETWORK [PC.A.5.4.3.1 (c)]

Rated DC voltage per pole
Rated DC current per pole

Details of the DC Network
described in diagram form including resistance, inductance
and capacitance of all DC cables and/or DC lines.  Details of
any line reactors (including line reactor resistance), line
capacitors, DC filters, earthing electrodes and other
conductors that form part of the DC Network should be
shown.

kV
A

Diagram

DPD
DPD

DPD

DC CONVERTER STATION AC HARMONIC FILTER AND
REACTIVE COMPENSATION EQUIPMENT
[PC.A.5.4.3.1 (d)]

For all switched reactive compensation equipment

Total number of AC filter banks
Diagram of filter connections
Type of equipment (e.g. fixed or variable)
Capacitive rating; or
Inductive rating; or
Operating range

Reactive Power capability as a function of various MW
transfer levels

Diagram

Text
Text
Text
Mvar
Mvar
Mvar

Table

SPD

SPD
SPD
SPD
DPD
DPD
DPD

DPD
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Schedule 1
Page 14 of 14

Data Description Units Data
Category

Operating configuration
1 2 3 4 5 6

CONTROL SYSTEMS [PC.A.5.4.3.2]

Static VDC – PDC (DC voltage – DC power) or
Static VDC – IDC (DC voltage – DC current)

characteristic (as appropriate) when operating as
–Rectifier
–Inverter

Details of rectifier mode control system,
 in block diagram form together with parameters
showing transfer functions of individual elements.

Details of inverter mode control system,
 in block diagram form showing transfer functions
of individual elements including parameters.

Details of converter transformer tap changer control
system in block diagram form showing transfer
functions of individual elements including
parameters.  (Only required for DC converters
connected to the NGC system.)

Details of AC filter and reactive compensation
equipment control systems in block diagram form
showing transfer functions of individual elements
including parameters.  (Only required for DC
converters connected to the NGC system.)

Details of any frequency and/or load control systems in
block diagram form showing transfer functions of
individual elements including parameters.

Details of any large or small signal modulating controls,
such as power oscillation damping controls or sub-
synchronous oscillation damping controls, that
have not been submitted as part of the above
control system data.

Transfer block diagram representation of the reactive
power control at converter ends  for a voltage source
converter.

Diagram
Diagram

Diagram

Diagram

Diagram

Diagram

Diagram

Diagram

Diagram

DPD
DPD

DPD

DPD

DPD

DPD

DPD

DPD

DPD

LOADING PARAMETERS [PC.A.5.4.3.3]

MW Export
Nominal loading rate
Maximum (emergency) loading rate

MW Import
Nominal loading rate
Maximum (emergency) loading rate

Maximum recovery time, to 90% of pre-fault loading,
following an AC system fault or severe voltage
depression.

Maximum recovery time, to 90% of pre-fault loading,
following a transient DC Network fault.

MW/s
MW/s

MW/s
MW/s

s

s

DPD
DPD

DPD
DPD

DPD

DPD
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DATA REGISTRATION CODE SCHEDULE 2
Page 1 of 3

GENERATION PLANNING PARAMETERS

This schedule contains the Genset Generation Planning Parameters required by NGC to
facilitate studies in Operational Planning timescales.

For a Generating Unit (other than a Power Park Unit) at a Large Power Station the information
is to be submitted on a unit basis and for a CCGT Module or Power Park Module  at a Large
Power Station the information is to be submitted on a module basis, unless otherwise stated.

Where references to CCGT Modules or Power Park Modules at a Large Power Station are
made, the columns "G1" etc should be amended to read "M1" etc, as appropriate.

Power Station: _________________________

Generation Planning Parameters

DATA DESCRIPTION UNITS
DATA
CAT.

GENSET OR STATION DATA

G1 G2 G3 G4 G5 G6 STN

OUTPUT CAPABILITY

Registered Capacity on a station and unit
basis (on a station and module basis in the
case of a CCGT Module or Power Park
Module at a Large Power Station)

MW SPD

Minimum Generation (on a module
basis in the case of a CCGT Module or
Power Park Module at a Large Power
Station)

MW SPD

MW available from Generating Units or
Power Park Modules in excess of
Registered Capacity

MW SPD

REGIME UNAVAILABILITY

Page 3

DATA DESCRIPTION UNITS
DATA
CAT. GENSET OR STATION DATA

G1 G2 G3 G4 G5 G6 STN

CCGT MODULE PLANNING MATRIX OC2 (please attach)

POWER PARK MODULE PLANNING
MATRIX

OC2 (please attach)

Power Park Module Active Power Output/
Intermittent Power Source Curve
(eg MW output / Wind speed)

OC2 (please attach)
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DATA REGISTRATION CODE SCHEDULE 3
Page 1 of 3

LARGE POWER STATION OUTAGE PROGRAMMES, OUTPUT USABLE AND INFLEXIBILITY
INFORMATION

(Also outline information on contracts involving External Interconnections)

For a Generating Unit at a Large Power Station the information is to be submitted on a unit
basis and for a CCGT Module or Power Park Module at a Large Power Station the information
is to be submitted on a module basis, unless otherwise stated

DATA DESCRIPTION UNITS TIME COVERED UPDATE
TIME

DATA
CAT.

Power Station name:...........................
Generating Unit (or CCGT Module or Power Park Module at
a Large Power Station) number:...
Registered Capacity:..........................
 Large Power Station
OUTAGE PROGRAMME

 Large Power Station
OUTPUT USABLE

PLANNING FOR YEARS 3 - 7 AHEAD

SCHEDULE 3
Page 2 of 3
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DATA REGISTRATION CODE SCHEDULE 4
Page 1 of 1
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SCHEDULE 5
 Page 6 of 9

USERS SYSTEM DATA

DATA DESCRIPTION UNITS DATA
CATEGORY

PROTECTION SYSTEMS

The following information relates only to Protection equipment
which can trip or inter-trip or close any Connection Point
circuit breaker or any NGC circuit breaker.  The information
need only be supplied once, in accordance with the timing
requirements set out in PC.A.1.4 (b) and need not be supplied
on a routine annual thereafter, although NGC should be notified
if any of the information changes.

(a) A full description, including estimated settings, for all
relays and Protection systems installed or to be installed
on the User's System;

DPD

(b) A full description of any auto-reclose facilities installed or
to be installed on the User's System, including type and
time delays;

DPD

(c) A full description, including estimated settings, for all
relays and Protection systems installed or to be installed
on the Power Park Module or Generating Unit's
generator transformer, unit transformer, station
transformer and their associated connections;

DPD

(d) For Generating Units (other than Power Park Units)
having a circuit breaker at the generator terminal voltage
clearance times for electrical faults within the Generating
Unit zone must be declared.

DPD

(e) Fault Clearance Times:
Most probable fault clearance time for electrical faults on
any part of the Users System directly connected to the
NGC Transmission System.

mSec DPD

DATA DESCRIPTION UNITS DATA
CATEGORY

POWER PARK MODULE/UNIT PROTECTION SYSTEMS
Details of settings for the following Power Park
Module/Unit protection relays:
(a)        Under frequency, DPD
(b)       Over Frequency, DPD
(c)        Under Voltage, Over Voltage, DPD
(d)       Rotor Over current DPD
(e)       Stator Over current,. DPD
(f)       High Wind Speed Shut Down Level DPD
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EXTRACTS FROM GENERAL CONDITIONS

………

GC.5 COMMUNICATION BETWEEN NGC AND USERS

GC.5.1 Unless otherwise specified in the Grid Code , all instructions given by NGC and
communications (other than relating to the submission of data and notices) between NGC and
Users (other than Generators, DC Converter Station owners or Suppliers) shall take
place between the NGC Control Engineer based at the NGC Control Centre  notified by
NGC to each User prior to connection, and the relevant User Responsible
Engineer/Operator, who, in the case of a Network Operator , will be based at the Control
Centre  notified by the Network Operator to NGC prior to connection.

GC.5.2 Unless otherwise specified in the Grid Code  all instructions given by NGC and
communications (other than relating to the submission of data and notices) between NGC and
Generators and/or DC Converter Station owners and/or Suppliers shall take place
between the NGC Control Engineer based at the NGC Control Centre  notified by NGC
to each Generator or DC Converter Station owner prior to connection, or to each
Supplier prior to submission of BM Unit Data, and either the relevant Generator's or DC
Converter Station owner’s or Supplier’s Trading Point (if it has established one) notified
to NGC or the Control Point of the Supplier or the Generator's Power Station or DC
Converter Station, as specified in each relevant section of the Grid Code. In the absence
of notification to the contrary, the Control Point of a Generator’s Power Station will be
deemed to be the Power Station at which the Generating Units or Power Park Modules
are situated.

………

GC.5.5 If any Trading Point notified to NGC by a Generator or DC Converter Station owner prior
to connection, or by a Supplier prior to submission of BM Unit Data, is moved to another
location or is shut down, the Generator, DC Converter Station owner or Supplier shall
immediately notify NGC.

………
< End of GC >


