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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 Grid Code requirements for generating plant operation at
system frequencies below 49.5 Hz.  Attached as Appendix A are the
proposed revisions to the current Grid Code Connection Conditions
(shown in typed form with the deletions crossed through and additions
double underlined).

3. The proposed Grid Code changes arising from the review were developed
by National Grid in discussion with interested parties sitting on the Grid
Code CC.6.3.3 Working Group.  The proposed changes to the Grid Code
were discussed at the Grid Code Review Panel meeting held on 22nd May
2003.  Panel members 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 C by circulating to them Consultation Paper E/03, which was
dated 16th June 2003 and which contained the proposed amendments to
the Grid Code.  A copy of Consultation Paper E/03 is attached to this
Report as Appendix D.  National Grid also placed a copy of the
Consultation Paper on its website to ensure its wide availability.

5. The proposed revisions to the Grid Code are, as indicated above, set out
in Appendix A to this Report.  Any changes which have been made to the
original proposals following the consultation are indicated in Appendix A
by a vertical line in the right hand margin. By way of summary, the
proposed changes and the background leading to the changes are
described below :-
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Background

5.1 In April 2000, Ofgem received a request from a Generator for a
derogation from the Grid Code paragraph CC.6.3.3, stating that
the technical design of its new technology and more efficient
CCGT plant rendered it unable to comply with the requirements of
that paragraph at frequencies below 49.5Hz. Following an Ofgem
consultation, Ofgem confirmed that they would request NGC to
review the Grid Code with a view to establishing the system
requirements underlying CC.6.3.3 and incorporate only the
minimum requirements in the Grid Code.

5.2 National Grid’s review considered a range of possible alternatives
to the current power/frequency slope characteristics required by
CC.6.3.3.  The alternatives considered were between the
extremes of the existing slope requiring 95% of active power
output at 47Hz, and a slope requiring 75% of active power output
at 47Hz. The impact on frequency response and customer
demand disconnection requirements were considered in detail.

5.3 As a result of this assessment, National Grid believes that a
permanent relaxation of the existing CC.6.3.3 requirements below
49.5Hz would result in:

� A substantial and unjustifiable increase in system balancing
cost due to an increase in the requirement for frequency
response holding;

� A significant increase in the amount of customer demand
disconnection of between 5% and 10% under emergency
system operating conditions;

� A significant increase in the risk of total collapse of power
system islands which form under emergency system operating
conditions.

5.4 However, since compliance with CC.6.3.3 by generating plant
involves the use of special actions (e.g. overfiring, water injection,
or other measures) which cause the plant to operate beyond its
normal rated design parameter(s), CCGT plant owners and
manufacturers have stated the existence of a real risk of plant
tripping for prolonged operation at frequencies below 49Hz.
Manufacturers also stated that whilst the probability of tripping
depends on the frequency itself, duration of operation and ambient
conditions, this probability cannot be quantified analytically or
empirically due to the absence of any operating experience at
such low frequencies.

5.5 The minimum system security requirement is based on the
minimum risk to the security of customer demand. National Grid
believes this minimum risk is consistent with the need to reduce
the risk of CCGT plant tripping under such low frequency
conditions.
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The Proposed Changes

5.6 National Grid believes that the minimum system requirements can
be met by adopting the following proposals.

5.7 It is proposed that the existing CC.6.3.3 requirements should be
retained for frequencies down to the low frequency relay trip
setting of the first stage of the automatic low frequency demand
disconnection scheme of 48.8Hz. As a result, no increase in
system balancing costs would occur.

5.8 For frequencies below this setting (48.8Hz) where special action(s)
are required to meet the existing requirements, it is proposed that
the existing CC.6.3.3 requirements should be retained for a period
of 5 minutes. Thereafter, a relaxation is proposed, and the special
action(s) must be discontinued if there is a materially increased
risk of the CCGT plant tripping. The need for any special action(s)
is linked to the inherent gas turbine active power output reduction
caused by reduced shaft speed due to falling system frequency.

5.9 This relaxation may require control/time delay/mode switching
functions to facilitate smooth transition between modes of
operation. The implementation of such facilities would be done
following discussion with National Grid and must not introduce new
unacceptable risks.

5.10 The retention of the existing CC.6.3.3 requirement for 5 minutes
avoids the 5% to 10% increases in customer demand
disconnection. Also, the relaxation after 5 minutes, if there is a
materially increased risk of CCGT plant tripping, results in a lower
risk, overall, of total system or power island collapse.

5.11 The proposed CC.6.3.3 text is given in Appendix 1. For all
stakeholders (Generators, NGC, Distribution Network Operators
and plant manufacturers) to obtain the benefits of this proposed
relaxation, National Grid believes the proposals should be applied
to all CCGT plant where there is a material increase in the risk of
plant tripping during a prolonged period of operation below 48.8Hz.

Consultation Responses

6. Comments were invited from all authorised electricity operators by 11th

July 2003.  National Grid has received responses from 8 authorised
electricity operators and two other interested party.

7. Five of the respondents either had no comment to make or supported the
proposed changes although some suggestions to improve clarity were
made.  As a result additional text has been included at the start of
CC.6.3.3 (b) indicating that the provisions are subject to the provisions of
CC.6.1.3.    These changes have been incorporated into the proposed text
and are highlighted by vertical lines in the right hand margin.

8. The remaining five respondents either disagreed with the proposed
changes or had substantial comments to make.  National Grid replied to
each of these respondents to clarify the proposed changes and attempt to
reach agreement on the way forward.  Three of these respondents
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subsequently were satisfied with National Grids reply and indicated that
they now support the proposed changes.

9. However the remaining two respondents (Innogy and SSE) indicated that
they could not support the proposed changes and maintained their
objections to them.

10. SSE indicated that they believed a market based solution for the provision
of frequency response services should be introduced as a preferred way
forward.  National Grid discussed their concerns with them and pointed
out that the proposed Grid Code changes are concerned with the
technical capability of generating plant to operate at low frequencies and
any market based solutions should be introduced through other fora such
as the BSC and/or CUSC.  However in the absence of an appropriate
frequency response market and associated commercial arrangement SSE
maintained their objection to the proposed changes.

11. Innogy also believed that there was a need to develop a frequency
response market ‘in order to correctly value and efficiently provide
frequency response and reserve’.  National Grid again indicated that the
introduction of a frequency response market was an issue that should be
taken forward via the CUSC and the BSC.  However in the absence of an
appropriate frequency response market and associated commercial
arrangement Innogy also maintained their objection to the proposed
changes.

12. Innogy also believed that the proposed text should be amended such that
the trip setting level of 48.8Hz referred to could only be changed in the
future by means of a Grid Code change rather than being a setting that
can be notified to the User at any time. National Grid believes that under
OC6.6.2. Low Frequency Relay settings can be reviewed after discussion
with Network Operators and believes the proposed text in CC.6.3.3 is
appropriate although the term ‘User’ should be replaced with ‘Network
Operator’ for consistency.  Innogy further felt that the time period should
be a ‘minimum’ of 5 minutes and that the term ‘special action’ could be
confused with the term used in BC1.7 and suggested that ’special
measures’ would be a more appropriate term. National Grid agreed with
these suggestions and the changes have been incorporated into the
proposed text and are highlighted by vertical lines in the right hand
margin.

13. As indicated above Innogy and SSE believed that there was a need to
develop a frequency response market.  The Grid Code changes proposed
by Consultation paper E/03 introduce requirements for plant capability at
system frequencies below 49.5Hz.  National Grid believes that the
existence of a frequency response market would not remove the need for
the capability of plant to operate below this level.

14. Copies of the letters containing the above sustained objections and
National Grids replies are attached in Appendix B.
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Next Steps.

15. 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 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.

16. 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 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

Nasser Tleis

16 December 2003
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Extract from the Connection Conditions

CC.6.3.3 Each Generating Unit and/or CCGT Module must be capable of

(a) continuously maintaining constant Active Power output for
System Frequency changes within the range 50.5 to 49.5 Hz;
and

(b) (subject to the provisions of CC.6.1.3) maintaining its Active
Power output at a level not lower than the figure determined by
the linear relationship shown in Figure 1 for System Frequency
changes within the range 49.5 to 47 Hz, such that if the System
Frequency drops to 47 Hz the Active Power output does not
decrease by more than 5%.

In the case of a CCGT Module, the above requirement shall be
retained down to the Low Frequency Relay trip setting of 48.8
Hz, or such other setting notified by NGC to the Network
Operaters, which will reflect the first stage of the Automatic Low
Frequency Demand Disconnection scheme notified to
Network Operators under OC6.6.2.  For System Frequency
below that setting, the existing requirement shall be retained for a
minimum period of 5 minutes while System Frequency remains
below that setting, and special measure(s) that may be required
to meet this requirement shall be kept in service during this
period. After that 5 minutes period, if System Frequency
remains below that setting, the special measure(s) must be
discontinued if there is a materially increased risk of the Gas
Turbine tripping. The need for special measure(s) is linked to the
inherent Gas Turbine Active Power output reduction caused by
reduced shaft speed due to falling System Frequency

47.0 49.5FLFDD-1

95% of Active
Power output

100% of Active
Power output

Frequency 50.5

Figure 1

For CCGT

Module:
profile to be

met for a minimum
of 5 minutes

Note: Frequency FLFDD-1 is the relay trip setting of the first stage
of the Automatic Low Frequency Demand Disconnection
Scheme
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Registered Office: Innogy plc, Windmill Hill Business Park, Whitehill Way, Swindon SN5 6PB
Registered in England & Wales no. 3892782

Innogy Trading & Asset Management, Windmill Hill Business Park
Whitehill Way, Swindon, Wiltshire, SN5 6PB

Mr. David Payne
Industry Codes
Commercial Frameworks
National Grid Company plc
National Grid House
Kirby Corner Road
Coventry
CV4 8JY

11th July 2003
Direct: 01793 892667

Dear David

Grid Code Consultation Ref. E/03: Proposed Changes to the Connection
Conditions CC6.3.3 in respect of operation at frequencies below 49.5Hz

Thank you for your e-mail 16th June 2003 in which you invited comments on the above
consultation paper.  In response, the following comments are made on behalf of Innogy
plc: -
 
1 The latest review of CC6.3.3 was brought about by the proposed connection to

the transmission system of a CCGT plant with a potentially increased efficiency
that would not be able to fully meet the requirements of CC6.3.3.  Following the
future generator’s request for a derogation, Ofgem carried out a consultation in
May 2000, inviting comments from industry members.  In its June 2000 Report,
Ofgem expressed its wish for a market mechanism to develop in order for the
generator to procure the shortfall in response.  Ofgem concluded that it would: 

“request NGC to review the Grid Code with a view to establishing the
system requirements underlying CC6.3.3. and incorporating only the
minimum requirements in the Grid Code, with the remainder being
purchased by generators.”     

2 The last review of CC6.3.3 was initiated by NGC following the Offer Report
“Investigation of Alleged Breach by National Power (NP) of Generation Licence
Condition”.  This Report was issued in response to the allegation by NGC that NP
was in breach of CC6.3.3 at four CCGT power stations.  In concluding, Offer stated: 
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“The Director General therefore looks to NGC to review the Grid Code with
regard to the service it requires, with a view to clarifying a minimum
compliance requirement in the Code whilst procuring the remainder of the
service by incentive or commercial means.” 

3 Following this report, Grid Code Consultation B/99 was issued 9th March 1999,
which basically sought to reinforce the then existing CC6.3.3 requirements.  In
our response to this consultation we stated that the proposals put forward by
NGC did not meet the wishes of Offer, since they did not represent a “minimum
compliance requirement” and did not allow for the provision of services by
“incentive or commercial means”. 

4 The Grid Code change arising from Consultation B/99 was approved by Offer on
the 27th August 1999 following an undertaking given in a letter from Mike Metcalf
(NGC) to Brian Wharmby (Offer) dated 1st July 1999.  In its letter, NGC confirmed
that the operational delivery of the capability required by CC6.3.3 would be
achieved by “incentive or commercial means” once the mechanisms had been
developed and SDC3 had been amended.  The letter from Offer dated 27th

August 1999, confirming its approval of B/99, acknowledged that “NGC
anticipated that the remainder of the service will be procured by incentive or
commercial means”.   To date, this mechanism has still not been developed and
SDC3 (now BC3) has not been amended accordingly.   

5 Whilst this latest review again seeks to establish the minimum technical
requirements, the requirement to establish a commercial mechanism to enable
generators to effectively buy-out of the obligation not been addressed.  To
reiterate the concluding comments made in response to Consultation B/99:

 
“….it remains our view that generators can meet the "system CC.6.3.3
requirement" most efficiently by trading a standard obligation.  This would
enable the natural attributes of CCGT plant of low emissions and low base
load costs not to be compromised by imposing a universal requirement
that can often be met more efficiently by other plant”.

Accordingly, we do not support the proposed change unless it is accompanied by
an appropriate commercial mechanism.
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