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Demarcation of Requirements

Requirements in th&rid Codewnhich arenot marked by a symbol and bordare applicable to all

Users(which expression means all persons (other thanT&€) to whom any individual section of

the Grid Codeapplies).

Requirements in th&rid Codewvhich aremarked by a symbol and bordare appiciable to the

correspondingJsersas per Table 1: Demarcation of Requirements.

Table 1Demarcation of Requirements

Symbol Applicable to
RfG Generation Units

Non-RfG Generation Units

DCC Units

Non-DCC Units

HVDC Units
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Non-HVDC Units
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GC

GC.1
GC.11

GC.1.2

GC.2
GC.21

GC.3

GENERAL CONDITIONS

INTRODUCTION

While each individual section of thérid Codecontains the rules and provisions
relating specifically to that section of ti@rid Codethere are provisions of more
general application, which need to be included in Gwed Code Such provisions are

included in theGeneral Conditions

Terms which are capitalised and in bold type shall be interpreted according to the
definition in theGlossaryof the Grid Code Where theGlossaryefers to any word

or term which is more particularly defined in a part b&iGrid Code the definition

in that part of theGrid Codewill prevail over the definition in th&lossaryin the

event of any inconsistency

OBJECTIVE

The objectives of th&eneral Conditionsire as follows:

(a) to ensure, insofar as it is possible, thhetvarious sections of th@érid Code
work together, and work in practice, for the benefit of the operation of the
Power Systermand for the benefit of th& SCandUsers

(b) to provide a set of principles governing the status and development oGl
Codeand related issues, as approved by @GR

(c) to provide an outline of how th& SQ the Other TSCand theRegulatory
Authorities will cooperate with regard t@&rid Codeaevisions and derogations to
both Sections Under Common Governanaed otherGrid Codesecions which

may be considered to be relevant to the operation of SEM

SCOPE
TheGeneral Conditiongpply to theTSQ the CRU and to allUsers(which
expression in thes&eneral Conditiongneans all persons (other than tie&Q to

whom any individualexction of theGrid Codeapplies).



GC.4 PURPOSE

GC4.1 ThisGrid Codds designed to cover all material technical aspects relating to the
operation and use of th&ransmission Systepand (insofar as relevant to the
operation and use of th&ransmission Systejrall maerial technical aspects
relating to the use oPlantand orApparatusconnected to theélransmission System

or to the Distribution System

GC.5 GRID CODE REVIEW PANEL
GC.5.1 TheTSGshall establish and maintain th&rid CodeReview Panelvhich shall be a
standing bod constituted to:
(a) generally review and discuss tkid Codeand its workings;
(b) review and discuss suggestions for amendments ta@hd Codevhich the
TSQthe CRU or anyUsermay wish to submit to th& SOfor consideration by
the Grid CodeReview Panefrom time to time;
(c) discuss what changes are necessary toGhiel Codearising out of any
unforeseen circumstances referred to it by th8Cunder GC.12and
(d) publish recommendations and ensure thds$erconsultdion upon such

recommendations has occurred throu@rid CodeReview Paneinembers.

GC.5.2 TheGrid CodeReview Paneshall be governed by a constitution, which defines its

scope, membership, duties, and rules of conduct and operation as approved by the

RU
GC.6 JOINT GRID CODE REVIEW PANEL
GC.6.1 TheTSGCshall, in conjunction with th©ther TSQ establish and maintain théoint

Grid CodeReview Panel This panel comprises all members of @rd Code
Review Paneand Northern Irelandsrid CodeReview Paneand it has the following

functions:

(a) generally review and discuss tBections Under Common Governanaed their
workings;
(b) review and discuss suggestions for amendments tdS&etions Under Common

Governanceof the Grid Codewhich theTSQ eitherRegulatay Authority, or



anyUsermay wish to submit to th& SCfor consideration by thdointGrid Code
Review Panefrom time to time;

(c) discuss what changes are necessary toSketions Under Common
Governanceof the Grid Codearising out of any unforeseen cintistances
referred to it by theTSQunderGC.12and

GC.6.2 TheTSGCshall publish recommendations and ensure thiserconsultation upon

such recommendations has occurred

GC6.3 TheJointGrid CodeReview Paneshall be governed by its own constitution, which
defines its scope, membership, duties, and rules of conduct and operation as

approved by bottRegulatory Authorities

GC.7 GRID CODE REVISIONS

GC.7.1 All revisions to thé&rid Codamust be reviewed by thé&rid Co@ Review Panebr
the JointGrid CodeReview Panef{where relevant) prior to application to theRU
by theTSO Where thel'SQdentifies or receives a proposed revision that affects a
Section Under Common Governandeshall bring it to the attention ahe Other
TSO All proposed revisions frotisers the CRU or the TSQwill be brought before
the Grid CodeReview Panebr the Joint Grid CodeReview Pane{where relevant)
by the TSOfor consideration. In the event that tHESQ acting reasonably,
consders that proposed revisions are frivolous or repeated, TI®&Omay propose to
the Grid CodeReview Panebr the Joint Grid CodeReview Pane{where relevant)
that these proposed revisions are not to be considered. However, in the event that
any member 6the Grid CodeReview Panebr the Joint Grid CodeReview Panel
(where relevant) decides that the revision is worthwhile, it shall be reviewed. The
TSGshall then inform the proposer of the decision, with an accompanying
explanation if required. If therpposingUseris not satisfied with the response from

the TSQthey can bring it to the attention of th€RU.

TheTSOwill advise theGrid CodeReview Panebr the Joint Grid CodeReview
Panel(where relevant), alUsers and theCRUWof all proposed revisns to theGrid
Codewith notice of no less than 10 days in advance of the next scheduled meeting
of the Grid CodeReview Panebr the JointGrid CodeReview Pane{where

relevant).



GC.7.2

GC.7.3

GC.7.4

GC.8
GC.8.1

Followingreview of a proposed revision by tli&rid CodeReview Panebr the Joint
Grid CodeReview Pane{where relevant), thel SOwill apply to theCRUor revision

of the Grid Codébased on thef SOrecommendation and shall make representation
of all other views or considerations including those of @réd CodeReview Pagl

or the Joint Grid CodeReview Pane{where relevant). Th&SQ in applying to the
CRU shall also notify eaddserof the proposed revision and other views expressed
by theGrid CodeReview Panebr the Joint Grid CodeReview Pane(where

relevant) andJsersso that eaclJsermay consider making representations directly

to the CRUegarding the proposed revision.

TheCRUWshall consider the proposed revision, other views, and any further
representations and shall determine whether the proposed revisioould be made
and, if so, whether in the form proposed or in an amended form. Where
amendments to the revision are contemplated by tBRBU) the CRUshall consult the
Grid CodeReview Panebr the JointGrid CodeReview Panefwhere relevant), the
TSQ ard Usersas appropriate. Determination on a modification t&eaction Under
Common Governancshall be made by th€RUnN accordance with its procedure

that is in place to approve modifications Sections Under Common Governance

Having been so directdaly the CRUhat the applied for revision or amended
revision shall be made, tHESGshall notify eactUserof the revision at least 14
Business Dayprior to the revision taking effect, and the revision shall take effect
(and thisGrid Codeshall be deemedtb be amended accordingly) from (and
including) the date specified in such notification or other such date as directed by
the CRU The date may be modified to ensure that the revision is implemented

simultaneously in both jurisdictions on the islandrefdnd.

GRID CODE INTERPRETATION

In the event that anyJserrequires additional interpretation of the intention and
application of any provision of th@rid Codeit may apply to th& SCfor such
interpretation. Provided that the request is reasonalitee TSGshall provide the

Userwith an interpretation of the relevant provision. If the request refers to a

10



Section Under Common Governantteen the TSGshall liaise with thédther TSO

prior to the provision of the interpretation to th&ser.

GC.8.2 In the eventhat the User, acting reasonably, considers that an interpretation
provided by theT SCpursuant toGC.8.1s incomplete, thdJsermay request

additional clarification from th SO

GC.8.3 In the event that thdJser, acting reasonably, considers that an interpretation
provided by theT SCpursuant toGC.8.1s unreasonable or incorrect, tHésermay
require theTSQto refer the matter for consideration, at the next scheduledeting
of the Grid Code Review Panel the Joint Grid Code Review Pan@here
relevant) (or in the event that there is insufficient time before the next scheduled

meeting, then at the meeting immediately following the next scheduled meeting).

GC.9 DEROGATONS
GC.9.1 The following process is for &lsersexceptRfG Generation Units
GC.9.2 If aUserfinds that it is, or will be, unable to comply with any provision of @l

Code then it shall without delay report such nemempliance to thelf SCand shall,
subject tothe provisions ofC.9.21 make such reasonable efforts as are required to
remedy such nostompliance as soon as reasonably practicable. Wherd& $tas
aware or should reasonably be aware that a sammpliance may have an impact on
the Other Transmissio Systenor on the operation of theSEM the TSGCshall

provide details of the noicompliance to the Othef SO

GC.9.21 Where the norcompliance is:
(a) with reference toPlantand/or Apparatusconnected to thelransmission
Systemand is caused solely or mainly asault of a revision to th&rid Code
or
(b) with reference toPlantand/or Apparatuswhich is connected, approved to
connect, or for which approval to connect to tfieansmission Systerns being

sought,

11



and theUserbelieves either that it would be unreasonel(including cost and
technical considerations) to require it to remedy such fw@mpliance or that it
should be granted an extended period to remedy such-compliance, it shall
promptly submit to theT SCa request for alerogationfrom such provisiomi
accordancewith the requirements of5C.92.2 and shall provide th€RUwith a copy
of such a request. In consideration of a derogation requestliges the TSOmay
contact the relevantserto obtain clarification of the derogation request, or to
obtain further information regarding the request, or to discuss changes to the
request. Once the derogation request has been validated by 8@ the reference

number is assigned.

Where the derogation request may have an impact on@tker Transmission
Syd$em or the operation of theSEM the TSCshall liaise with the OtheFSQprior to

providing an assessment to tiERU

TheTSOwill assess the derogation request and provide to @RUan assessment

and a recommendation.

On receipt of a derogation asssment from thel SQ the CRUWwill consider the

derogation request, thd S@ dssessment and thES@ ©commendation.

In its consideration of a derogation request byser, the CRUnay contact the
relevantUserand/or the TSQto obtain clarification ofhe request, or to obtain

further information regarding the request, or to discuss changes to the request.

Where theCRUdentifies that a derogation request may impact on tther
Transmission Systeror the operation of theSEM the CRUshall keep the
Regulatory Authorityin Northern Ireland informed in its consideration of the

request.

Provided that theCRUconsiders that the grounds for the derogation are reasonable,
then the CRWshall grant such derogation unless the derogation would, or itesylik
that it would, have a materially adverse impact on the security and stability of the
Transmission Systemr the Other Transmission Systewr impose unreasonable

costs on the operation of th&ransmission Systeror on otherUsers

GC.9.2.2 A request for derogabn from any provision of th&rid Codeshall contain:

(a) the version number of th&rid Code

12



GC.9.2.3

GC.9.24

GC.9.25

GC.9.2.6

GC.9.2.7

(b) identification of thePlantand/or Apparatusin respect of which a derogation is
sought;

(c) identification of the provision with which theseris, or will be, unabléo
comply;

(d) the extent of the norcompliance;

(e) the reason for the norcompliance; and

() the date by which compliance will be achieved (if remedy of thecmmpliance

is possible) subject t6C.9.21.

If the TSCfinds that it is, or will be, unable to comphith any provision of th&rid
Code then it shall, subject to the remainimgovisions oflGC.9.1make such
reasonable efforts as are required to remedy such-onompliance as soon as

reasonably practicable.

In the case where th& SOrequests a derogatiarthe TSGshall submit he
information set out inGC.9.2.20 the CRU

To the extent of any derogation granted in accordance with@@9.1the TSO
and/or the User(as the case may be) shall be relieved from its obligation to comply
with the applicablerovision of theGrid Codeand shall not be liable for failure to so

comply but shall comply with any alternate provisions as set forth in the derogation.

TheTSGCshall:

(a) keep a register of all derogations which have been granted, identifying the
company andPlantin respect of whom the derogation has been granted, the
relevant provision of theGrid Codeand the Grid Codeversion number, the
period of the derogation and the extent of compliance to the provision;

(b) on request from anyJseror Userof the Other Grid Codgprovide a copy of
such register of derogations to sutiser, and

(c) publish this register onth&SM a4 S0 aA (S @

Where a material change in circumstance has occurred a review of any existing
derogations, and any derogations undemnsaeration, may be initiated by theRU

at the request of theCRUthe TSQ or Users
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GC.9.3

RfGGeneration Unit Derogation Procedure

GC.93.1

GC.9.3.2
GC.9.3.21

GC.9.3.2.2

GC.9.3.23

Power to Grant Derogations

CRUmay, at the request of &Generator, or theTSQ grant aGeneratoror the TSO
derogations from one or morBfG Generation Unitlauses in th&rid Coddor RfG
Generation UnitsandNon-RfG Generation Ungtin accordance wit GC.98.2,
GC.9.3 and GC.8.4. Derogations may be granted and revoked in accordance
GC.98.2, GC.9.3 and GC.8.4 by other authorities than th€RU

General Provisions

The criteria specified b§RUo0 assess derogations pursuant to GE3®and
GC.2.4 are specified in forl@NCD1and CNCD?2 respectively

If CRUdeems that it is necessary due to a change in circumstances relating to t
evolution of system requirements, it may review and amend at most once every
year the criteria for granting degations as referenced iBC.93.2.1 Any changes
to the criteria shall not apply to derogations for which a request has already beg
made.

TheCRUmay decide thaGeneration Unitsfor which a request for a derogation ha
been filed pursuant to GC3®3 orGC.9.4 do not need to comply witRfG
Generation Unitclauses in th&rid Coddrom which a derogation has been sough

from the day of filing the request until theéRUs decision is issued.
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GC.9.3.3
GC.9.33.1

GC.9.3.3.2

GC.9.3.3.3

GC.9.3.34

GC.9.3.35

GC.9.3.3.6

Request for a Derogation by a Generator

Generatorsmay request a derogation to one or seveRiG Generation Unitlauses
in the Grid Coddor Generation Unitswithin their Facility.

A request for a derogation shall be filed with th8Qusing form CED1and include:
(a) an identification of th&enerator, and a contact person for any communicationg

(b) a description of th&eneration Unit(sfor which a derogation is requested;
(c) a reference to th&®fG Generation Unitlauses in th&rid Coddrom which a
derogation is requested and a detailed description of the requested derogation
(d) detailed reasoning, with relevant supporting documents and-besefit analysis;
(e)demonstration that the requested derogation would have no adverse effect on
crossborder trade.
Within two weeks of receipt of a request for a derogation, T&Cshall confirm to
the Generatorwhether the request is complete. If tHESCconsiders that the request
is incomplete, theGeneratorshall submit the additional requiredformation within
one month from the receipt of the request for additional information. If the
Generatordoes not supply the requested information within that time limit, the
request for derogation shall be deemed withdrawn.
TheTSCshall assess the reqaefor derogation and the provided cebenefit
analysis, taking into account the criteria determined by @RUpursuant toGC.9.2.
Within six months of receipt of a request for derogation, TeGshall forward the
request to theCRUand submit the assssment(s) prepared in accordance with
GC.98.3.4. That period may be extended by one month whereTiB&seeks further
information from theGenerator.
TheCRUWshall adopt a decision concerning any request for derogation within six
months from the day afteit receives the request. That time limit may be extended
three months before its expiry where ti@RUrequires further information from the
Generator, or from any other interested parties. The additional period shall begin

when the complete informatio has been received.
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GC.9.3.3.7

GC.9.3.3.8

GC.9.3.3.9
GC.9.3.3.10

GC.9.34
GC.9.34.1

GC.9.3.4.2

GC.9.3.4.3

TheGeneratorshall submit any additional information requested by tBBUwithin
two months of such a request. If tli@eneratordoes not supply the requested
information within that time limit, the request for derogation shall be deemed
withdrawn unless, before its expiry:

(a) theCRWdecides to provide an extension; or

(b) theGeneratorinforms theCRUby means of a reasoned submission that the
request for a derogation is complete.

TheCRUWshall issue a reasoned decision concerning a request fogdéom. Where
the CRUgrants a derogation, it shall specify its duration.

TheCRUWshall notify its decision to the releva@eneratorand theTSO
TheCRUmay revoke a decision granting a derogation if the circumstances and
underlying reasons no longer agpr upon a reasoned recommendation of the

EuropeanCommissioror reasoned recommendation BYCERursuant toGC.93.6.2.

Request for a Derogation by the TSO

TheTSOmay request derogations for classesG#neration Unitsconnected or to be

connected tatheir Network.

TheTSGCshall submit their requests for derogatignssing form CNCD&) the CRU

Each request for a derogation shall include:

(a) identification of théef'SQ and a contact person for any communications;

(b) a description of th&enerationUnits for which a derogation is requested and the
total installed capacity and number &feneration Units

(c) theRfG Generation Unitlauses in th&rid Coddor which a derogation is
requested, with a detailed description of the requested derogation;

(d) detailed reasoning, with all relevant supporting documents;

(e) demonstration that the requested derogation would have no adverse effect on
crossborder trade;

(f) a costbenefit analysis.

TheCRUWshall adopt a decision concerning a request for derogatiithin six months

from the day after it receives the request.
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GC.9.3.44

GC.9.3.45

GC.9.3.4.6

GC.9.34.7

GC.9.34.8

The sixmonth time limit referred to inGC.98.4.3may, before its expiry, be extended
by an additional three months where tif@RUequests further information from the
TSOrequesting thederogation or from any other interested parties. That additional
period shall run from the day following the date of receipt of the complete

information.

TheTSGshall provide any additional information requested by tBRUwithin two
months from the dag¢ of the request. If thd SCdoes not provide the requested
additional information within that time limit, the request for derogation shall be

deemed withdrawn unless, before expiry of the time limit:
(a) theCRWdecides to provide an extension; or

(b) the TSGinforms theCRWy means of a reasoned submission that the request fq

derogation is complete.

TheCRUWshall issue a reasoned decision concerning a request for derogation. Wh
the CRUgrants a derogation, it shall specify its duration.
TheCRUWshdl notify its decision to thd SCand ACER

TheCRUmay lay down further requirements concerning the preparation of reques
for derogation by ther' SO In doing so, th€€RUshall take into account the delineatio
between the transmission system and thattdbution system at the national level an
shall consult with system operatoiGeneratorsand stakeholders, including

manufacturers.

TheCRUmay revoke a decision granting a derogation if the circumstances and
underlying reasons no longer apply or uppreasoned recommendation of the

EuropeanCommissioror reasoned recommendation BYCERursuant toGC.93.6.2
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GC.9.35
GC.9.35.1

GC.9.3.5.2

GC.9.3.6
GC.9.3.6.1

GC.9.3.6.2

GC.9.3.6.3

Reqister of Derogations

TheCRUWshall maintain a register of all derogations they have granted or refused ¢
shall provideACERvith an updated and consolidated register at least once every s
months, a copy of which shall be givenBNTSO for Electricity.

The register shall contain, in particular:

(a) the requirement or requirements for which the derogation is granted or refuse
(b) the content of the derogation;

(c) the reasons for granting or refusing the derogation;

(d) the mnsequences resultipfrom granting the derogation.

Monitoring of Derogations

ACERNhall monitor the procedure of granting derogations with the cooperation of
CRU TheCRUshall provideACERvith all the information necessary for that purpose
ACERnay issue a reasoned recommendation to tbBUo revoke a derogation due
to a lack of justification. ThEuropeanCommissiomnmay issue a reasoned
recommendation to theCRUo revoke a derogation due to a lack of justification.
TheEuropeanCommission mayequestACERo report on the application of
GC.98.6.1andGC.93.6.2and to provide reasons for requesting or not requesting

derogations to be revoked.
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GC.94

DCC Unit Derogation Procedure

GC.94.1

GC.9.4.2
GC.94.21

GC.94.2.2

GC.9.4.2.3

GC.943

GC.9431

Power to Grant Derogations

CRUmay, at the request of Bemand Facility Owner, Closed Distribution System
OperatorandDistribution System Operatqgror the TSQ grant aDemand Facility,
Closed Distribution System, DS the TSOderogatiors from one or morddCC
Unit clauses in th&rid Coddlor DCC UnitandNon-DCC Generation Uniia
accordance with GC.9.4.2, GC.9.4.3 and GC.9.4.4. Derogations may be grante
revoked in accordance with GC.9.4.2, GC.9.4.3 and GC.9.4.4 by other aghorit
than theCRU

General Provisions

The criteria specified b§RUo assess derogations pursuant to GC.9.4.3 and
GC.9.4.4 are specified in form CNCD1, CNCD2 and CNCD3 respectively.
If CRUdeems that it is necessary due to a change in circumstances cetatihe
evolution of system requirements, it may review and amend at most once every
year the criteria for granting derogations as referenced in GC.9.4.2.1. Any cha
to the criteria shall not apply to derogations for which a request has already be
made.

TheCRUmay decide thaDemand Facilities, Closed Distribution Systems,
Distribution Systemsand Demand Unitgor which a request for a derogation has
been filed pursuant to GC.9.4.3 or GC.9.4.4 do not need to comphD@it Unit
clauses in th&rid de from which a derogation has been sought from the day ¢

filing the request until theCRUs decision is issued.

Request for a Derogation by a Demand Facility Owner, Closed Distribution Sys

Operator or Distribution System Operator

Demand Facility Owers, Closed Distribution Systems Operat@usd Distribution
System Operatomay request a derogation to one or sevelldlLC Unitlauses in
the Grid Coddor Demand Facility, Closed Distribution SystemDistribution
System
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GC.9.4.3.2

GC.9.4.33

GC.9.4.34

GC.9.4.35

A request for a derogation shall be filed with th&Qusing form CNCD1 or CNCD!
and include:

(a) an identification of th®emand Facility Owner, Closed Distribution System
Operators or DSQand a contact person for any communications;

(b)a descriptin of theDemand Facility, Closed Distribution SysteBistribution
Systemor Demand Unitfor which a derogation is requested;

(c) a reference to th®CC Unitlauses in th&rid Coddrom which a derogation is
requested and a detailed description of thequested derogation;

(d) detailed reasoning, with relevant supporting documents and-besefit
analysis;

(e) demonstration that the requested derogation would have no adverse effect
crossborder trade.

Within two weeks of receipt of a request fodarogation, theT SGshall confirm to
the Demand Facility Owner, Closed Distribution System OperaiobDSOwhether
the request is complete. If thESCconsiders that the request is incomplete, the
Demand Facility OwnerClosed Distribution System Operator DSOshall submit
the additional required information within one month from the receipt of the
request for additional information. If thBemand Facility Owner, Closed
Distribution System Operatoor DSOdoes not supply the requested information
within that time limit, the request for derogation shall be deemed withdrawn.
TheTSCshall assess the request for derogation and the provided-loestfit
analysis, taking into account the criteria determined by @RUpursuant to
GC.9.4.2

Within six months ofeceipt of a request for derogation, tHESGshall forward the
request to theCRUand submit the assessment(s) prepared in accordance with
GC.9.4.3.4. That period may be extended by one month wheré& $taseeks
further information from theDemand Facilif Owner, Closed Distribution System

Operatoror DSO
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GC.9.4.3.6

GC.9.4.3.7

GC.9.4.3.8

GC.9.4.3.9

GC.9.4.3.10

TheCRUWshall adopt a decision concerning any request for derogation within six
months from the day after it receives the request. That time limit may be extenc
by three months before its expiwhere theCRUrequires further information from
the Demand Facility OwneiClosed Distribution System Operator DSOpr from
any other interested parties. The additional period shall begin when the complg
information has been received.

TheDemand Fadity Owner, Closed Distribution System Operator DSGshall
submit any additional information requested by t@&RUwithin two months of such
a request. If thedemand Facility OwneiClosed Distribution System Operator
DSCdoes not supply the requestadformation within that time limit, the request
for derogation shall be deemed withdrawn unless, before its expiry:

(a) theCRWlecides to provide an extension; or

(b) theDemand Facility OwnelClosed Distribution System Operator DSO
informs theCRWy means of a reasoned submission that the request for a
derogation is complete.

TheCRUWshall issue a reasoned decision concerning a request for derogation. V|
the CRUgrants a derogation, it shall specify its duration.

TheCRUWshall notify its decisioto the relevantDemand Facility Owner, Closed
Distribution System Operatoor DSOand theTSO

TheCRUmay revoke a decision granting a derogation if the circumstances and
underlying reasons no longer apply or upon a reasoned recommendation of the
Europea Commission or reasoned recommendation by AQEBuant to
GC.9.4.6.2.
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GC.9.4.4
GC.944.1

GC.9.44.2

GC.9.4.43

GC.9.4.44

Request for a Derogation by the TSO

TheTSOmay request derogations for classesD#mand FacilitiesClosed
Distribution Systemsr DSO(sgonnected or to be connected to thditetwork.
TheTSGCshall submit their requests for derogations, using fornODIS8, to theCRU
Each request for a derogation shall include:

(a) identification of thef'SQ and a contact person for any communications;

(b) a description of th®emand Facilities, Closed Distribution Systeats
Distribution Systemdor which a derogatioris requested and the total installed
capacity and number ddemand FacilitiesClosed Distribution Systemnmsr
Distribution Systems

(c) theDCC Unitlauses in th&rid Coddor which a derogation is requested, with
detailed description of the requestedkrogation;

(d) detailed reasoning, with all relevant supporting documents;

(e) demonstration that the requested derogation would have no adverse effect
crossborder trade;

(f) a costhenefit analysis.

TheCRUWshall adopt a decision concerning a requies derogation within six
months from the day after it receives the request.

The sixmonth time limit referred to in GC.9.4.4.3 may, before its expiry, be
extended by an additional three months where @& Uequests further
information from theTSOrequesting the derogation or from any other interested
parties. That additional period shall run from the day following the date of recei
of the complete information.

TheTSGshall provide any additional information requested by @RUwithin two
months flom the date of the request. If thESCdoes not provide the requested
additional information within that time limit, the request for derogation shall be

deemed withdrawn unless, before expiry of the time limit:
(a) theCRWlecides to provide an extensioor,

(b) theTSOinforms theCRWy means of a reasoned submission that the reques

for derogation is complete.
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GC.9.4.45

GC.9.4.46
GC.9.4.4.7

GC.9.4.4.8

GC.9.45

GC.9.451

GC.9.45.2

GC.9.4.6
GC.94.6.1

GC.9.4.6.2

GC.9.4.6.3

TheCRUWshall issue a reasoned decision concerning a request for derogation. V|
the CRUgrantsa derogation, it shall specify its duration.

The CRWshall notify its decision to th€SCand ACER.

TheCRUmay lay down further requirements concerning the preparation of
requests for derogation by th€SO In doing so, th€RUshall take into account the
delineation between the transmission systemdathe distribution system at the
national level and shall consult with tiESQ the Closed Distribution System
Operator, Demand Facilities Ownemnd stakeholders, including manufacturers.
TheCRUmay revoke a decision granting a derogation if the cirdamses and
underlying reasons no longer apply or upon a reasoned recommendation of the
European Commission or reasoned recommendation by ACER pursuant to
GC.9.4.6.2

Reqister of Derogations

TheCRUWshall maintain a register of all derogations they havenggd or refused
and shall provide ACER with an updated and consolidated register at least ong
every six months, a copy of which shall be given to ENTSO for Electricity.
The register shall contain, in particular:

(a) the requirement or requirements for Wdh the derogation is granted or refuse
(b) the content of the derogation;

(c) the reasons for granting or refusing the derogation;

(d) the consequences resulting from granting the derogation.

Monitoring of Derogations

ACER shall monitor the procedwkgranting derogations with the cooperation of
the CRU TheCRUshall provide ACER with all the information necessary for that
purpose.

ACER may issue a reasoned recommendation t€Reto revoke a derogation dug
to a lack of justification. The Eurogoe Commission may issue a reasoned
recommendation to theCRUo revoke a derogation due to a lack of justification.
The European Commission may request ACER to report on the application of
GC.9.4.6.1 and GC.9.4.6.2 and to provide reasons for requestiag @questing

derogations to be revoked.
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GC.10
GC.10.1

GC.10.2

GC.10.3

GC.104

GC.10.5

PLANT FAILURES

When patrtial breakage or partial failure oPtantand/or Apparatusoccurs which
causes a noigompliance but does not necessarily prevent Blantand/or
Apparatusbeing operated safely or secuyehen theUsershall promptly notify the
TSOof the noncompliance and thé&Jsers proposedorogramme for remedying the

non-compliance.

Where time permits and if th& SOreasonably considers that a naompliance of a
Useras described i®66C.10.Inay have a materially adverse impact on anotbeer
or Users the TSOwill consult the affected)seror Usersas to the impact of the
intended norcompliance on théJseror Users If theTSCconsiders that non
complance may have an impact on ti&M it shall inform theDther TSOof the

non-compliance.

If the TSQ acting reasonably, and taking into account the operation of the
Transmission Systermnd the consultation with any affectddsersin GC.10.2is
satisfied as to th&Jsers programme for remedying the necompliance, and the
breakage or failure is not causing or is not likely to causd’taetand/or Apparatus
to materially affect the security and stability of tieansmission Systeror other
Usersand is not likely to impose unreasonable and unforeseen costs on the
operation of theTransmission Systeror other Users then theTSOmay, for so long
as theTSQs so satisfied, treat theseras being in compliance thithe relevant

provision of theGrid Code and theUserwill be deemed to be so compliant.

If the TSQ at its discretion, taking into account the operation of fii@nsmission
Systemand the consultation with any affectddsersin GC.10.2is not satisfied as to
the Users programme for remedying the necompliance, théJsershall apply for a

derogation under the terms d&C.9

When breakage or failure ofRlantand/or Apparatusoccurs which causes a non
compiance which prevents thBlantand/or Apparatusbeing operated safely or
securely then thdJsershall promptly notify thel SQof the noncompliance and

reflect such norcompliance irAvailability Noticesand Technical Parameters
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GC.10.6

GC.11
GC.111

GC.11.2

GC.11.3

GC.12
GC.12.1

GC.12.2

Noticesand other data suimitted under SDC1 until such time as the raompliance

has been remedied.

Failing agreement between tHdserand theTSQ the Usershall immediately apply

for derogation in accordance wit8C.9

ASSISTANCE IN IMPLEMENTATION
TheTSChas a duty to implement, and comply with, tlid Codeas approved by
the CRU

In order to fulfil its duty to implement th&rid Codahe TSOmay, incertain cases,
need access across boundaries, or may needeeEsand/or facilities fronsers

This could, for example, includd®e-Energisingand/or disconnecting?lantand/or
Apparatus It is hoped that these cases would be exceptional and it is not,
therefore, possible to envisage precisely or comprehensivebt e TSOmight
reasonably require in order to put it in a position to be able to carry out its duty to

implement theGrid Coddn these circumstances.

Accordingly, alUsersare required not only to abide by the letter and spirit of the
Grid Codewhichshall include providing th€SOwith such rights of access, services
and facilities as provided for in appropriate agreements, and complying with such

instructions as thd SOmay reasonably require in implementing tid Code

UNFORESEEN CIRCUMSTANCES

If circumstances arise which the provisions of @rd Codehave not foreseen, the
TSGshall to the extent reasonably practicable in the circumstances, consult
promptly and in good faith with all affectddsers and where thef SCdeems it
appropriate, wth the Other TSQin an effort to reach agreement as to what should

be done.

If agreement between th& SCand thoseUsersas to what should be done cannot
be reached in the time available, tA&Gshall determine what should be done. If
the unforeseen ccumstance may have an impact on t8&M the TSGshall, where

possible, consult with th®ther TSO with a view to jointly determining what should
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GC.12.3

GC.13

GC.14

GC.15

GC.16
GC.16.1

GC.16.2

be done. Whenever th€SOmakes such a determination it shall have regard
wherever practicable in accordee with thisGC.12.20 the views expressed by
Usersand, in any event, th&SQwill act reasonably and in accordance witrudent
Utility Practicein all circumstances. In addition tA&Owill, following sucta
determination and upon request, make available to any affetiedrits reasons for
the determination.

EachUsershall comply with all instructions given to it by th&Cfollowing such a
determination provided the instructions are consistent with tien current
technical parameters of thelserSystemas notified under th&srid Code TheTSO
shall promptly refer all such unforeseen circumstances, and any such determination,
to the Grid CodeReview Panebr the JointGrid CodeReview Panehs approprite

for consideration in accordance witBC.5.1c).

HIERARCHY
In the event of any conflict between the provisions of thed Codeand any
contract, agreement, orreangement between th@ SCand aUser, the provisions of

the Grid Codeshall prevail unless thérid Codeexpressly provides otherwise.

OWNERSHIP OF PLANT AND/OR APPARATUS
References in th&rid Codeo Plantand/or Apparatusof aUserincludePlant

and/or Apparatusused by dJserunder any agreement with a third party.

SYSTEM CONTROL

Where aUserSystem(or part thereof) is, by agreement, under tR&Ccontrol,
then for the purposes of communication and the-@alination of operational time
scales théel' SCcan (for these purposes only) treat thdserSystem (or part tareof)
as part of the Transmission System, but as betweerm®@and otherUsersit will

continue to be treated as th&serSystem

ILLEGALITY AND PARTIAL INVALIDITY
If any provision of th&rid Codeshould be found to be illegal or partially invaiat
any reason, the legality and validity of all remaining provisions oGtfie¢ Codeshall

not be affected.

If part of a provision of th&rid Codas found to be unlawful or invalid but the rest

of such provision would remain valid if part of the wimigl were deleted, the
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provision shall apply with such modification as may be necessary to make it valid
and effective, but without affecting the meaning or validity of any other provision of
the Grid Code
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PC

PC.1

PLANNING CODE

INTRODUCTION

Development othe Transmission Systewill arise for a number of reasons

including, but not limited to:

(@)

(b)

()

(d)
()

development on dJserSystemalready connected to th&ransmission
System

the introduction of a newConnection Siter the Modification of an existing
Connection Si between aUserSystemand theTransmission System
changing requirements for electricity transmission facilities due to changes
in factors such aBemand Generation technology reliability requirements,
and/or environmental requirements; and

a developmat on theNI System;

the cumulative effect of a number of such developments referred {@)jn

(c)and(d) by one or moe Users

Accordingly, the development of tiEransmission Systemmay involve work:

(@)

(b)

(€)

at a new or existin@€onnection Sitavhere! & S NI &nd/orfAppsiratusis
connected to theTransmission System

on new or existing transmission circuits or other faeditivhich join that
Connection Sitgo the remainder of thelransmission Systepand

on new or existing transmission circuits or other facilities at or between

points remote from thatConnection Site

The time required for the planning and subsequent depeient of the

Transmission Systemwill depend on the type and extent of the necessary work, the

time required for obtaining planning permission and wayleaves, including any

associated hearings, and the degree of complexity in undertaking the new work

while maintaining satisfactory security and quality of supply on the existing

Transmission System
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PC.2

PC.3

OBJECTIVES

The objectives of th€lanning Codare to provide for:

(@)

(b)

(€)

(d)

TSO/Useinteraction in respect of any proposed development on theer
Systemthat may impat on the performance of th@&ransmission Systeror
the direct connection with th@ransmission System

the supply of information required by thHESOfrom Usersin order for the
TSQo undertake the planning and development of theansmission
Systemin acordance with thelTransmission System Security Planning
Standardsand relevant standards;

the supply of information required by thHESOfrom Usersin order for the
TSQto participate in the ceordinated planning and development of both
the Transmission Syem and theOther Transmission Systenand

the supply of information required by tHESCfor the purposes of the

Forecast Statement

SCOPE

ThePlanning Codapplies to theTSCand to the followingJsers:

(@)

(b)
(©)
(d)
()
(f)

Generatorsand Generator Aggregatorwith Registeed Capacitygreater
than 10 MW;

all Generatorsconnected to thelransmission System

Interconnector Operators

Transmission Asset Owngr

Demand Customersand

Demand Side Unit Operators

The above categoriesf Userwill become bound by th@lanning Coderior to

generating, distributing or consuming electricity, as the case may be, and references

to the various categories (or to the general categorylysérshould, therefore, be

taken as referring to a prospectildserin that role as well as tbsersactually

connected.
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PC.4
PC.4.1

PC.4.2
PC.4.2.1

PC.4.2.2

PC.4.2.3

PC.4.24

PLANNING PROCEDURES FOR CONNECTION

Information

Usersand prospectivdJsersof the Transmission Systerare able to assess

opportunities for connecting to, and using, thieansmission Systenthrough:

(@ the statement, prepared bthe TSQ enabling prospectivéJsersto assess
for each of the seven succeeding years, the opportunities available for
connecting to and using thEransmission Systerand to assess those parts
of the Transmission Systemost suited to new connections and transport
of further quantities of electricity;

(b) a Connection Offelby the TSQto enter into or amend aConnection
Agreement and

(c) publishedUse of System Tariffs

Application for Connection

' AGNNER L2 AANAY YV SOEHRIYR A R ARSH (IARWSIEAYESIOGA 2y

{ A& EE ASYR Iy FENIBAOFGAZ2Y F2N¥ (2 GKS
TheapplicationF 2 NY (2 0SS RaABNISV ISR AFEIL Yy | LILIX A Ol
[ 2y ySOl AKXy tHTRYNIt dzRS Y

(@ a description of thé’lantand/or Apparatusto be connected to the
TransmissiorSystemor, as the case may be, of tivodification relating to
the User'sPlantand/or Apparatusalready connected to th&ransmission
Systemeach of which shall be termed'tlser Developmerit in the
Planning Codg

(b) the relevantdataas listed in thé’laming CodeAppendix; and

(c) the desiredConnection Dateand Operational Dateof the proposedJser

Development

¢ KS | LILX A OF G/A2yWy STRUINUR K F 2hiND T 8IJ ¢{Shyai YiZNRI K S
LJ- NI A Odzt I NI &onnektiBn@ e RpfoBessidgtunie iad d

5FGF &adzlld ASR Ay GKS FLIWIKE AOFGAZY F2N) 2NJ
FT2NY 6KAOK A& RANBOGte NBtSOIyid G2 GKS | L
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PC.4.3
PC.43.1

PC.4.3.2

PC.4.3.3

PC.4.4
PC.4.4.1
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] 2y Y800 K2y PBBYNIVIERS yR FO0O0SLIISRD

(/'J)
puj

Connection Offer
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T2NYX FYR lye REFEGF &doYAGGSR Ft2y3 gAGK @
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| 2YLX SE / 2yySOiGAzya
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FOO2NRAY3I (2 GKS yI{idNBzI (205808Y 2 LY RY il A
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PC.4.4.2

PC.4.5

a0dzRASE | NB¢ yBOSER | NRDEWS GKSIFa GKIG NBIJ
RSGIAESR lylféeaAra FyR 0ST2NB &AHAD&MERRAGAZ
AYRIOSKSUKSNI A dAazKRENIGIKES GKS 62N)] ySOS
Y19 2y SO0 ARNG KMFYF SINKS LISNA2R | fft26SR 2N
¢{h FOGAy3a NBlLazylofe O2yairRSNE Aa ySOS

a

Q)¢

¢2 SyloftS GKS 062@3S RS(IIR S0l Do e NS |j 207A ddESA
0KSa SN adzllLX e &a2yvysS 2N Fff 2F GKS REFGF A
tfFyYyyAy3d 2/YXREGISR t N2 2 3Fi | RO wyOBYy 2 F5 KIS v
a0t ST LINPOJARDBRINKRINE (K G AKNBEG NBYf SOk § (i€
GKIFG adzOK REGE AGSY&a | NB taNBILX WSRI NEK SEeNE
tfFyyA @B SAGHASR Ay adzZL2 NI 2t/ didSH &I A OF

b2GAOS wSldzA NBR

Any User proposing to derate, clcse, retire, withdraw from service or otherwise
cease to maintain and keep available Bispatchin accordance wittiood Industry
Practice any Generation Unitor Generation Unitsor Controllable PPM with
Registered Capacitgreater than 50 MW in aggregaghall give theT SQat least 36
calendar months notice of such actiand anyGeneration Unitor Generation Units
or Controllable PPN with Registered Capacityess than or equal to 50 MW in

aggregate shall give thESQat least 24 calendar months noticé such actio
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PC.5
PC.5.1

PC.5.2

PC.5.3

SYSTEM PLANNING

Ly 2NRSNIGR2 MryRENIIF 1S GKS LI | yyNIyHE ¥ VRE REW
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YFe 2062800 2y 3INBdzyR& t i AAYNILILDIZ2 NIRR dRES ¥ &izA ANBIRE
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YIe AyOfdzRSs o0%# GXKI %2 NI2SIE [I0YSIRWGSY AlKS Ay &l

SystemStabilisers
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PC.6
PC.6.1

PC.6.1.1

PC.6.1.2

PC.6.2

PC.6.3

PC.6.3.1

DATA
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LINE LR ABRYYSOUARR J G AYF2NNI 6§ NBYAFAYE NBS
t N22SO0 t RINRYWARTE iBIRGIt NP2B80D& tiKSEYyPA¥S3 ¥F&l
GKS RIEGE |y LBEASGA WA RSN B SMZ2RF I G2 Ada S

~ oA LA

| 2yySOGNaAYt{ PESENBISYSRIIFYAYI 51 Gt

t NBEAYAYINE tNR2SOG ttryyAy3I 5l

P GKS | (BASMNOLIGAKES? y 7 BN Moz HBFSNE & dz0K +y 2
OB KIS{h GKStRGEYINDB2 | GISNIASNRIENEIRI 6 S O2y aiR
FANBEAYAYENE t NPCSOKAGE RYGAYAABE GBS GNBE
GKS a02LIS 2F (GKS LINPOAAAZ2Y A { R IAIORY 32 Vi 2
02 y ¥ A RS Vhé RSOindy (d&ckdse Preliminary Project Planning Datto the

Other TSO

The following information shall be published on th@Owebsite:

0] ! & Smainei(legal and project name);
(i) I & Sddmatt details;
(iii) I & Sdwia af completed application;
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PC.6.3.2

PC.6.4

PC.6.4.1

(iv) Status of application, fon@mple in progress or issued,;
(v) Specific location, including grid-codinates;
(vi) TheRegistered Capacitgtpplied for; and

(vii)  Interacting group where applicalste

t NBftAYAYFNE t ND2FOQG Ayl Ay¥iORI RS IGETF & YI& o
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() G2 dza$S A{bXTI2WY AGKS yIRdNLEHES aA ¢+ 6KSy LI NI
OZ2ZNRAYFGSR LY FyyAy3a | yRNIRSIDEK 2ANDyW (i{ &
' YR bAKE daGSyY
(d G(KS{WlIe& RAAOf 2dKSNILANDAG KIK SLIIzZNLIR2 4 Sa 2 7F
2T RSOStI2LINVGKEN) eI ViXBA Ay R2y {eaidsSy
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PC.6.5

PC.6.6

PC.6.6.1

PC.6.6.2

() UK Yl & RA&OLRESES WY 2ND ¢ifKHSS LIdzNLI2 a Sa 27

O2y aARSINY il § RIYREPSI RANMEKEa 0B SMY | £ { &al
¢2 NBTESOUG RATITEDNBHVYA VRN at RFYROIVYEGHFRA Y :
t N22SO0 ttINBYARBYREHWBSR Ayli2 (K2asS AdSya
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which is the earlier of & months prior to the schedule®perational Dateor six

months after the signing of thEonnection Agreementunless otherwise directed by

theCRYIF £ £ RIGF NBIdZANBYSyida +ta aidlidSR Ay (K
LINBGA2dzaf & NGB{jHE IaRIRLIOCESIBHBA{G§KSS adzo YAl
LA Qi) GKIKEKAE gAff AyOf dzRS O2yFANNAY3I | ye
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AGSYa =mIA0OHKKsAmdre accurate data becomes available, due to completion

of detailed design, test measurements/results or any other sources, this information

will be submitted by thdJserto the TSOas soon agracticable and not later than

the Operational Date
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PC.7

PC.7.1

PC.7.2

PC.7.3

PC.7.4
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PLANNING STANDARDS
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PC.A PLANNING CODE APPENDIX

INTRODUCTION

This appendix specifies data to be submitted to TF®@Oby Usersor prospective
Usersof the Transmission SystemThe requirement to provide data is governed by

the Planning Codd’C.4.2PC.4.3PC.4.40 andO).

The specific data requirements depend on whether trseris aCustomeror a
Generatoror Interconnectoror aDemand Side Unit Operatasr more than one
combined. PC.AlandPC.A2pply to allUsers PC.A3pplies to demandsers
PC.AApplies toGenerators PC.A5appliesto Controllable PPMPC.AGpplies to
Interconnectors PC.A7 applies tDemand Side Unit Operator$C.A8 refers to the
dynamicModel requirements fotUsers For the avoidance of doubBC.A8nay

apply to theDSD,, where the need for suchlodelsis identified.

Any material changes to the data specifiedPi6.A3PC.A4PC.A5, PC.AG PC.A7

must be notified to thelT SCas soon as practicable.

PC.Al1 GENERAL INFORMATION
PC.A1.1 Full nameof the Usel(s)

PC.A1.2 Address of théJsei(s)

PC.A1.3 Contact Person

PC.A14 Telephone Number

PC.A1.5 Telefax Number

PC.A1.6 Email Address

PC.A2 NEW CONNECTIONS
PC.A2.1 Geneal Details.
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PC.A2.1.1

PC.A2.1.2

PC.A2.1.3

PC.A2.2

PC.A2.2.1

PC.A2.2.2

PC.A2.2.3

PC.A2.3

PC.A2.3.1

Projected or targeDperational Date

TargetConnection Date

Reliability of connection requested (number of connecting circuits e.g. one, two?):

(subject to technical and system security and reliability standards)

Map and Diagrams

Provie a 1:50,000 "Discovery Series" Ordnance Survey map, with the location of the
facility clearly marked with an "X". In addition, please specify the Ordnance Survey
Grid Ceordinates of the electrical connection point which is assumed to be at the

HV bushigs of the Grid Connected Transformer. Sagirel for an example of

how to correctly specify the grid eardinates.

Provide a plan of the site (1:200 or 1:500) of the proposed facility, indicating the

proposed bcation for a transmission station compound, location of the connection
point, generators, transformers, converter statigsge buildings etc. The plan is to
be submitted in hard copy format. A digitised format may be required and should

also be providd if available.

Provide an electrical single litBagram of the proposed facility detailing all
significant items of plant. The plan is to be submitted in hard copy format. A

digitised format may be required and should also be provided if available.

Licensing and Authorisation (F@eneration, Interconnectoend other

applications requested by th@ SO)
Licence

Details of anysenerationor Interconnectoror SupplyLicenceheld by the applicant,

or of any application for &enerationor Interconnectoror SupplyLicence
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PC.A2.3.2 Authorisation
Details of any authorisation or application for authorisatiom construct or
reconstruct theGenerationstation, Interconnector or other applications requested

by the TSOfor which the connection is being sought.

23 Electrical Connection poirt
- - X Site Reference
22 \
\
21 ‘
\
220)00
%
& 93 94 95 96

Site co-ordinates: Easting 294500, Northing 2225

Figurel: Example of a Discovery Series Map grid

Easting and Northing eardinates should be stated to six digits.

The coeordinates should be labelled clearly so as to identify which is Easting and
which is Northing.

The numbers n the horizontal axis are Easting-calinates.

The numbers on the vertical axis are Northingoecdinates.

Example:

TheEastingsite ceordinates are QYYZZZ, where:

Q refers to the first number (in superscript) of the bottom left hand corner of the
map (i.e202°®° Q=2),
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PC.A2.3.3

PC.A3

PC.A3.1

YY are the numbers on the horizontal axis directly below the site to the left (i.e. 94)

ZZZ7 is the actual position in the grid expressed from 0 to 999 (e.qg. if half way
horizontally within the grid square, the Easting number isragimately 500.

TheNorthing co-ordinates are similarly identified, except the vertical axis rather

than the horizontal axis is used.

Exemptions and Policy Documents

Any existing EU exemption applications, pending EU exemption applications, and/or

anyNational or European policy decisions relevant for the application.

DEMAND DATA REQUIREMENTS

Treatment of Demand Data

At the time theUserapplies for a connection offer but before an offer is made by
the TSOand accepted by the applicatiserthe abovedata will be considered as

Preliminary Project Planning Datas described i?C.6.3

Once theConnection Offethas been formally accepted by the prospectiveerall
data shall be provided by thdserand treated asCommitted Project Planning Data
as discussed iRC.6.4

Following the Operational Date or Maodification Date as appropriate, all data
requirements as listed in this appendix shall be submitted byUkerto the TSO
and shall be treated aSystem Planning Datas discussed i?C.6.6 This will
include confirming any estimated values assumed for planning purposes and
replacing them by validated actual values and by updated estimates for future

Forecast Data
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PC.A3.2 Registered Connection Capacity

The registered connection capacity is required in MW and Mvar, corresponding to
the maximum MVA. It should be stated whether tldseris producing or absorbing

Mvar.

PC.A3.3 Measured and Forecast Data

This section details theneasurements of demand and 4@ar demand forecasts
that are required from eaclJser of the Transmission Systerwho is aDemand
Customerin respect of each infeed from tHEransmissiorSystemii 2 G KS / dza (2 Y S

network(s). This section applies equally tiwe Distribution System Operator (DSO).

TheTSGOshall notify eaclUserwho is aDbemand Customem advance of each load
reading day. These load reading days are winter peak, summer and summer
minimum as specified in sectioR.A3.3.2PC.A3.3.2ndPC.A3.3.4espectively.

The measurements of demand and-y€ar demand forecasts should be submitted

by the end of calendar weekd¥ each year.

PC.A3.3.1 Measurement Point

Demand measurements and forecasts for each infeed from Tn@nsmission

Systemshall relate to the appropriatteasurement Point

PC.A3.3.2 Winter 12.30 and 18.00Load Readings and Forecast

A coincident set of measurements of MW and Mvar values both at 12.30 af@ 18.
hours on the second Thursday in December is required. If the second Thursday in
December is the '§ then the measurements should be taken on the following
Tuesday, December 3 The readings should be taken with both the transmission
and distribution networks intact, and with normal sectionalising of thestribution
System i.e. under normal feeding conditions. The load reading shall take account of

embedded generation as detailed in sectie@.A3.3.6
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PC.A3.3.3

PC.A3.3.4

A forecast of tle expected MW and Mvar winter peak demand at Measurement
Pointat 12.30 and 18.00 hours for the next ten (10) years is required. For example,
the forecasts to be received by calendar week 9 of 2003 should cover years 2003
through 2012. The load forast shall take account of sectioRE€.A3.3.6hrough
PC.A3.3.9lealing with embedded generation, description of forecast methodology,

transformer reinforcements and permanent load transfer.

TheDSQin preparing the forecast for winter peak load, shall bear in mind that the
coincident load readings taken on the second Thursday in December may be lower

than at system peak.

Summer 12.30 Load Readings and Forecast

A coincident set of measurements MW and Mvar values at 12.30 hours on the
fourth Thursday in June is required. The load reading shall take account of

embedded generation as detailed in secti®G.A3.3.6

A corresponding 1§ear forecast of the MW and Mvar dand at the
Measurement Pointin June at 12.30 hours for the next ten (10) years is also
required. For example, the forecasts to be received by calendar week 9 of 2003
should cover years 2003 through 2012. The load forecast shall take account of
sections PC.A3.3.6 through PC.A3.3.9 dealing with embedded generation,
description of forecast method, transformer reinforcements and permanent load

transfer.

Summer Night Valley Load Reading and Forecast

A coincident set of measurements of MW and Mvar values at 06.00 hours on the
Sunday preceding the early August Monday Public Holiday is required. The load
readings shall take account of embedded generation as detailed in section
PC.A3.3.6
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PC.A3.3.5

PC.A3.3.6

A corresponding 1§ear forecast of the MW and Mvar minimum demand at the
Measurement Poinin August at 06.00 hours for the next ten (10) years is also
required. For example, the forecasts to be received by calendar week 9 of 2003
shouldcover years 2003 through 2012. The load forecast shall take account of
sectionsPC.A3.3.6hroughPC.A3.3.9ealing with embedded generation,
description of forecast method, transformer reinforcemgand permanent load

transfer.

Non Coincident Peak Demand.oad Reading and Forecast

EachUser of the Transmission Systerwho is aDemand Customerincluding the
DSQ is required to specify by calendar week 9 of each year, the MW and Mvar
values correspnding to the maximum MVA demand which occurred at the

Measurement Pointduring the previous yeahe date and time of the occurrence

of this maximum demand should be stated by thser.

Embedded Generation

All load readings shall specify, separateahe MW and Mvar contribution from
significant embedded generation. Thksershould indicate whether the generator
is producing or absorbing Mvar from the system. The type or types of significant
embedded generation should be specifiechydro, wind, CHPbiomass, diesel or

other.

All load forecasts shall specify, separately, the installed capacity of existing and
projected significant embedded generation. Both MW and Mvar capability should
be given, indicating the Mvar limits both for production andaiption. The type or
types of embedded generation should be specifigd/dro, wind, CHP, biomass,

diesel or other.
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PC.A3.3.7 Load ForecastMethodology

TheUsershall provide, with the forecast data, a brief description of the basis for the

forecast.

PC.A3.3.8 Load Foecast- Transformer Reinforcements

The User shall provide, with the forecast data, details of planned changes in

transformer capacity between thigleasurement Pointand theConnection Point

PC.A3.3.9 Load ForecastPermanentLoad Transfer

There are two separate haracteristics ofDistribution Systemload forecasts;
expected load growth and expected permanent load transfer between infeeds from
the Transmission SystemIn order to identify separately the load growth, tB&O
demand forecasts shall be prepared fdret load at eachMeasurement Point

without taking account of any proposed load transfers.

Then, in order to identify separately the proposed load transfer, Bf@Oshall

provide, with the forecast data, details of each planned load transfer as follows:

(@) Dae of transfer

(b) Reason for transfer e.g. proposed 110kV station, transformer capacity, etc.

(©) MW and Mvar at each of the measurement points expected to be
transferred

(d) Existing source of supply for the load to be transferred.

Only proposed permanent load trafers for which there is a firm commitment
should be included. For example, proposed 110kV stations should be included only

where there is a connection agreement between F@Cand theDSO.

For a proposed new 110kV station which will supply new loadf@nerhich there is

a connection agreement between tHe&sCand theDSQ a load forecast is required.
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PC.A3.3.10

PC.A3.3.11

PC.A3.4

PC.A3.5

Special Load Reading

TheDSGshall continue to provide th& SOwith the DSQspecial load readings.

Data Templates

For uniformity of data capture, and tfacilitate Usersof the Transmission System
who are Demand Customersthe TSOwill provide to each suclUser prepared

templates with data validation to facilitate entry of the required data.

Usersshall provide data to th& SQusing these data templas or in such other form

as may be agreed by thesO

User Network Data

Singleline diagram of user network to a level of detail to be agreed withitB®
Electrical characteristics of all 110 kV circuits and equipment (R, %, B, B)
continuousand overload ratings.

Contribution fromUsernetwork to a threephase short circuit at connection point.
Connection details of all 110 dénnected transformers, shunt capacitors, shunt

reactors etc. (star, delta, zigzag, etc.)

Electrical characteristiasf all 110kV circuits and equipment at a voltage lower than
110 kV that may form a closed tie between two connection points on the
Transmission System

Standby Supply Data

For eachJserwho is abemand Customerthat can take supply from more than one

supply point, the following information is required:

Source of the standby supply (alternative supply point(s))
Standby capacity required (MW and Mvar)
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PC.A3.6 Fluctuating Loads

For each demand that can fluctuate by more than 5 MVA at the point of connection

to the Transmission Systefthe following information is required:

PC.A3.6.1 Rate of change dActive Powerand Reactive Powerboth increasing and decreasing
(kW/s. kvar/s)

PC.A3.6.2 The shortestrepetitive time interval between fluctuations isctive Powerand

Reactive PoweDemand(Seconds)

PC.A3.6.3 The magnitude of the largest step changesAittive Powerand Reactive Power
Demand(kW, Kvar)

PC.A3.7 Disturbing Loads

Description of anpisturbing Loado be connected to thdransmission System

PC.A3.8 Grid Connected Transformer

Symbol Units
Number of windings
Vector Group
Rated current of each winding A
Transformer Rating MV Arrans
Transformer nominal LV voltage kv
Transformer nominal HV voltage kv

Tapped winding
Transformer Ratio at all transformer taps

Transformer Impedace (resistance R and reactance X) at all taps R+jX % on rating MVAgns
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For 3 winding transformers, where there are extern Zyy.,v1
connections to all 3 windings, the impedance (resistance R

V:LV2
reactance X) between each pair of windings is requil

measured \ith the third set of terminals opewircuit. ZiviLve2

Transformer zero sequence impedances at nominal tap

Zero Phase Sequence impedance measured between the Zyro
terminals (shorted) and the neutral terminal, with the |

terminals opercircuit.

Zero Phase Sequence impedance measured between the Zy o
terminals (shorted) and the neutral terminal, with the |

terminals shorcircuited to the neutral.

Zero Mase Sequence impedance measured between the Z 1
terminals (shorted) and the neutral terminal, with the F

terminals opercircuit.

Zero Phase Sequence impedance measured between the Z g
terminals (shorted) and the neutral terminal, with the F

terminals shorcircuited to the neutral.

Zero Phase Sequence leakage impedance measured betwee Z
HV terminals (shorted) and the LV terminals (shorted), with

Delta winding closed.

EarthingArrangement including LV neutra@rthing resistanceX reactance
Core construction (number of limbs, shell or core type)

Open circuit characteristic

% on rating MVAgns

% on rating MVAans

% on rating MVAgns

Ohm

Ohm

Ohm

Ohm

Ohm

Graph
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PC.A3.9

PC.A3.9.1

PC.A3.9.2

PC.A3.9.3

PC.A3.9.4

PC.A3.9.5

PC.A4

PC.A4.1

Shunt Capacitor / Reactor Data

For each shunt capacitor or reactor with a rating in excess of 1 Mvar connected to or
capable ofbeing connected to a user network, the following information shall be

provided.

Rating (Mvar)

Resistance / Reactance / Susceptance of all components of the capacitor or reactor
bank

Fixed or switched.

If switched, control details (manual, time, loaa|tage, etc.)

If automatic control, details of settings.

GENERATORDATA REQUIREMENTS

General Details

EachGenerator shall submit to theTSOdetailed information as required to plan,

design, construct and operate tAgansmission System
Station Nane
Number ofGenerating Wits
Primary Fuellype / Prime Mover (e.g. gas, hydro etc.)
Secondary Fuelype (e.qg. oil)

Generation Export Connection Capacity Required (MW
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PC.A4.2

PC.A4.3

Treatment of Generator Data

* data item which must be praded by the applicant and which shall be

treated asPreliminary Project Datas discussed iRC.6.3

§ data item which, if not provided by the applicant Bseliminary Project
Data, will be estimated by théTSOat the applicat's sole risk. Th&SOputs the
applicant on notice that this data estimate shall be treatedPasliminary Project
Dataas discussed iRC.6.3

Once theConnection Offerthas been formally accepted by the prospectivserall
data shall be provided by thdserand treated asCommitted Project Planning Data

as discussed iRC.6.4

Following the Operational Date or Modification Date as appropriate, all data
requirements as listed in this appendix #hae submitted by theJserto the TSO

and shall be treated aSystem Planning Datas discussed if?C.6.6 This will
include confirming any estimated values assumed for planning purposes and
replacing them by validated actuaklues and by updated estimates for future

Forecast Data
Generator Operating Characteristics and Registered Data

Minimum requirements for generator operating conditions are specified in the

Connection Conditions

For thermal plant, provide a functi@hblock diagram of the main plant components,
showing boilers, alternators, any heat or steam supplies to other processes etc.

indicate whether single shaft or separate shaft.

For each individual unit, oRrimary Fueland onSecondary Fuel where applibke,
fill in the following:

Unit Number

Registered CapacitfMW) _

Fuel
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Symbol Units
* Normal Maximum Continuous Generation Capacity: MW
* Normal Maximum Continuous Export Capacity MW
Primary Fuel Switchover Output MW
Secondary Fuel Stehover Output MW
* Power StationAuxiliary load MW
8 Power StationAuxiliary load Mvar
* Maximum(Peaking)Generating Capacity MW
* Maximum (Peaking) Export Capacity MW
* Normal Minimum Continuous Generating Capacity MW
* Normal Minmum Continuous Export Capacity MW
* Generator Rating: Mbase MVA
* Normal Maximum Lagging Power Factor Mvar
* Normal Maximum Leading Power Factor Mvar
§ Governor Droop R
§ ForbiddenZones MW
§ Terminal Voltage adjustment range kv
§ Shat Circuit Ratio
§ Rated Stator Current Amps
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* Number of available hours of running at Registered

Capacity from ossite fuel storage stocked to its full capacity

Description

§ Capability Chart showing full range of operating capability of the rgésre Diagram

including thermal and excitation limits.

8 Open Circuit Magnetisation Curves Graph

8 Short Circuit characteristic Graph

§ Zero power factor curve Graph

8 V curves Diagram
Symbol Units

8 Time to synchronise from warm Hour

8§ Time to gnchronise from cold Hour

§ Minimum Up Time Hour

§ Minimum Down Tme Hour

8 Normal loading rate MW / min

8 Normal deloading rate MW / min

§ Can theGenerator start on each fuel

8§ Ability to change fuels eload

§ Available modes (lean buretc.)

§ Time to change modes doad

§ Control range foAGCoperation MW

Other relevant operating characteristics not otherwise provided....
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8 Reserve Capability

Primary Spinning Reserve
Secondary Spinning Reserve

Tertiary Reserve

Give detail®of reserve capability of th€eneratorin different operating modes:

Unit coordinating, turbine follow, recirculation, base load, etc.

What reserve, if any, is available when the unit is off load?

CCGT Installation Matrix

This matrix is a look up tabbetermining whictCCGT Uniwill be operating at any given MW

Dispatchlevel. This information will be applied for planning purposes and for schedbDiisggtch

and control purposes as covered in t8DG unless by prior agreement with tF&SO

As an @ample of how the matrix might be filled out, consider a sample unit with a total capacity of
400 MW made up of two 150 MW combustion turbines and one 100 MW steam turbine. In this
case, the following ranges might be specified

OMWto 50 MW

50 MW to 170 MW

170 MW to 400 MW

GT1

GT1 and ST

GT1 and GT2 and ST

Please insert MW ranges and tick the boxes to indicate which units are synchronised to deliver each
MW rangeat the following atmospheric conditions: Temperature 10°C, Pressure 1.Gihdat0%

Humidity.

CCGT INSTALLATION

CCGT UNIT AVAILABLE

OUTPUT USABLE 1st 2nd 3rd 1st 2nd 3rd
GT GT GT ST ST ST
OUTPUT USABLE
Unit MW Capacityfj e.g. 150 | 150 - 100 - -
Total MW Output RangeQ
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[ IMWto[ MW

[ IMWto[ MW

[ IMWto[ ]|MW

[ IMWto[ ]|MW

[ IMWto[ MW

[ IMWto[ ]|MW

PC.A4.4 Generator Parametes
Symbol Units
* direct axis Synchronous reactance X, % on rating
* direct axis Transient reactance saturated X cat % on rating
* direct axis Transient reactance unsaturated x'd ieat % on rating
* Qub-transient reactance unsaturated X; =X % on rating
§ quad axis Synchronous reactance X % on rating
q
8 guad axis Transient reactance unsaturated % on rating
9 unsat
8 Negative Phase Sequence Synchumreactance X, % on rating
§ Zero phase sequence reactance X, % on rating
* Turbine generator Inertia constant for entir H MW s/MVA
rotating mass
§ Stator resistance Ra % on rating
§ Stator Leakage reactance X, % on rating
§ Poiter reactance X % on rating
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Generator Time Constants

Symbol Units
8§ Direct axis open Circuit Transient tR2Q sec
8§ Direct axis open Circuit sUlvansient tR2QQ sec
§ Quad axis open Circditansient ¢clj2Q sec
8§ Quad axis open Circuit sdlbansient ¢l 2QQ sec
8 Direct axis short Circuit Transient ¢tRQ sec
§ Direct axis short Circuit stvansient tRQQ sec
8 Quad axis short Circuit Transient ¢l Q sec
8 Quad axis short Circuit sdlvansént ¢l QQ sec

PC.A4.5

PC.A4.6

8 Mechanical Parameters:

Provide mechanical parameters of t@&neratorthat affect the dynamic

performance of theGenerator This may include the stiffness of the shaft, a multi

mass model of thé&lantcomponents, torsional modes, mechaai damping or

parameters as specified by tiesO

§ Excitation System

Provide parametersand sipply a Laplacdomain control block diagram (or as

otherwise agreed with thd SQ completely specifying all time constants and gains to

fully explain the tansfer function from the compensator or generator terminal

voltage and field current to generator field voltagehese parameters may include

but are not limited to:
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Description Symbol Units
Excitation system type (AC or DC) Text
Excitation feeding aangement (solid or shunt) Text
Excitation system Filter time constant Tr sec
Excitation system Lead time constant Tc sec
Excitation system Lag time constant Tb sec
Excitation system Controller gain Ka

Excitation system controller lag time constant Ta sec
Excitation system Maximum controller output Vmax p.u.
Excitation system minimum controller output Vmin p.u.
Excitation system regulation factor Kc

Excitation system rate feedback gain Kf

Excitation system rate feedback time constant Tf sec

PC.A4.7 8§ Speed Governor System

Supply a Laplaedomain control block diagrarand associategharametersof prime

mover models for thermal and hydro units (or as otherwise agreed withTiB&

completely specifying all time constants and gains to fully explaintthesfer

function for the Governor Control Systemin relation to Frequencydeviations and

setpoint operation.

PC.A4.8 8 Control Devices (including Power System Stabilisers) and Protection Relays

Qupply any additional Laplace domain control diagraand assoeited parameters

for any outstanding control devicescluding Power System Stabiliseor special

protection relays in the generating unit, which automatically impinge on its

operating characteristics within 30 seconds following a system disturbance and

which have a minimum time constant of at least 0.02 seconds.
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PC.A4.9 § Environmentallmpact

cQ

SQ

NG

tonne CQ/ tonne fuel
Unit CQremoval efficiency
tonne SQ/ tonne fuel
Unit SQremoval efficiency

tonne NQ/ exported MWh curve

PC.A4.10 8§ Pumped $rage

Reservoir Capacity
Max Pumping Capacity
Min Pumping Capacity

Efficiency (generating / pumping ratio)

MWh pumping
MW
MW

%
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PC.A4.11 8 Generator Transformer

Symbol Units
Number of windings
Vector Group
Rated current otach winding Amps
Transformer Rating MV Arrans
Transformer nominal LV voltage kv
Transformer nominal HV voltage kv
Tapped winding
Transformer Ratio at all transformer taps
Transformer Impedance at all tdps % on rating MVAans
Transformerzero sequence impedance at nominal tap Zy Ohm
Earthing Arrangement including neutral earthing resistance & reactance
Core construction (number of limbs, shell or core type)
Open circuit characteristic Graph

! For Three Winding Transformers the HV/LV1, HV/LV2 and LV1/LV2 impedances together with associated

bases shall be provided.
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PC.A4.12 Generator Forecast Data
PC.A4.12.1 §Expeced Maintenance Requirements

Expected Maintenance Requirements weekslyear
PC.A4.12.2 §Forecast Availability of Registered Capacity

Apart from the expected scheduled maintenance requirements

Availability of Registerer Reason Available Exported MW Time %
Capacity

Registered Capacity

Restricted Rating

Forced Outage @bability

Total 100%

Reasons for restricted rating might include poor fuel, loss of mill, loss of burners, hydro flow

restrictions, etc.

PC.A4.12.3 §Energy Limitations

Daily GWh
Weekly GWh
Monthly GWh
Annual GWh
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PC.A4.12.4  §Hydro Expected Monthly GWh
January GWh
February GWh
March GWh
April GWh
May GWh
June GWh
July GWh
August GWh
September GWh
October GWh
November GWh
December GWh
PC.A4.13 § Gererator Aggregators

For eachGenerator Aggregatarthe following information shall be provided:
@ Name ofGenerator Aggregatogroup;

(i) Total Generation Capacityat their Connection Pointsof all Generation

Units being aggregate{MW) (Aggregated Maximum Expo€apacity;

For eachGenerator Sitewithin the Generator Aggregatogroup, the following
information shall be provided:

(iii) Location;
(iv) Registered Capacifyand

() Name of the Transmission Station to which the Generation Siterisally

connected.
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PC.A5 Controllable PPM Data Requirements
All information forControllablePPMconnection applications shall include details of

the Transmission System Connection Poifitis shall include details listed in
PC.A2.1PC.A2.Zor the Connection Point The minimum technical, desigmd
operational criteria to be met bgontrollablePPMare specified in th&€onnection

Conditions
PC.A5.1 8§ Wind Turbine Generators and Mains Excited Asynchronous Generators
State whether turbines are Fixed Speed or Variable Speed:

Provide manufacturer detksi on electrical characteristics and operating

performance with particular reference to Flicker and Harmonic performance.

ForMains Excited Asynchronous Generatpsiate:

Units
How the generator is run up to synchronous speed
Magnitude of inrush /&rting current Amps
Duration of inrush / starting current ms
Starting / paralleling frequency Hz
Power factor on starting
Reactive power demand at zero output (‘no load") kvar

Give details of reactive power compensation to be installed

PC.A5.2 Wind Turbine Generatoparameters
Provide electrical parameters relative the performance of theWind Turbine
Generator. This may include but is not limited to parameters of electrical generator,
power electronic converters, electrical control and/or protectisystems. Laplace
diagrams and associated parameters shall be provided to T8O where

appropriate.
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PC.A5.3

PC.A5.4

PC.A5.5

PC.A5.6

PC.A5.7

Mechanicalparameters of the WTG

Provide mechanical parameters relativeth@ performance of th&Vind Turbine
Generator. This may include but is natrlited to the drive train characteristics of

the WTG the stiffness of the shaft of th&/TGand/or a multtmass model of the
WTGcomponents. Laplace diagrams and associated parameters shall be provided to

the TSOwhere appropriate.

Aerodynamic peformance of WTG

Provide details on the aerodynamic performance of iNénd Turbine Generatar
This may include but is not limited to variation of powerafticient with tip speed
ratio andWTGblade pitch angle, aerodynamic disturbance froWfT Gtower, WTG
blade pitch control and high and low wind speed performance ofVifigG Laplace
diagrams and associated parameters shall be provided to T8O where

appropriate.
Wind Turbine Generator transformer

Provide details ofthe transformer that conacts the WTG with the internal
ControllablePPMnetwork. This may include but is not limited to the rating/éT G
transformer (MVA or kVA), th&VTG transformer voltage ratio (kVor the WTG

transformer impedance (%).
Reactive Compensation

Provide details bany additional reactive compensation deviegsl control systems
employed by theControllable PPM This shall includévar capability, the number

of stages in the device and thdvar capability switched in each stage and any
control or protection systemshat influence the performance of th€ontrollable
PRV at the Connection PointLaplace diagrams and associated parameters shall be

provided to theTSOwhere appropriate.
ControllablePPMcontrol and protection systems

Provide details of @y control or potection systems that affect the performance of
the Controllable PPM at the Connection Point.This shall include any systems or
modes of operation that activate during systevioltage or Frequencyexcursions
including LowVoltage Ride Through (FRT), Highotage Ride Through, Low

Frequency Response and Higlrequency Response. The transition between
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PC.A5.8

PC.A5.9

Controllable PPM control modes shall also be specified. Laplace diagrams and

associated parameters shall be provided to T&Owhere appropriate.
Grid connectim transformer ofControllablePPM

Provide details of the transformer that connects t@entrollablePPMsite with the
Distribution/Transmission System (equivalent to the Generator Transformer of a
conventional power station) This shall include but is néinited to rating of grid
transformer (MVA or kVAjJransformerVoltage ratio (kV), transformer impedance

(%) transformer tap changing control and #oad losses.

Internal network of ControllablePPM

Provide details ofthe Controllable PPMQ dnternal ndwork structure Collector
Network) and lay out (by means of a singdjlge diagram or other description of
connections). This shall include but is not limited to a breakdown of how the
individualWTGsare connected together as well as how they are connagdiack to

the Controllable PPM substation. Please specify different cable or overhead line

types and the individual length of each section of circuit.

Typel Type2 Type3 Extend
Total length (m) Table as
Conductor cross section appropriate

area per cee (mm)

Conductor type
(Al, Cu, etc)

Type of insulation

Charging capacitance
(LF/km)

Charging current

(Ampere/km)

Positive sequence
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resistance

(R1 Ohm/km)

Positive sequence

reactance (X1 Ohm/km)

PC.A5.10 Flicker and harmonics
Provide details oharmonic or flicker contribution from th€ontrollable PPMthat
may affect the performance of th€ontrollable PPMat the Connection PointThis
may include harmonic current injections and phase angles associated with the
Controllable PPM Details of any additional AC filter devices shall also be provided

by theControllablePPMto the TSO.

PC.A5.11 Short Circuit Contribution

Provide details ofthe singlephase to ground, phasghase and threghase to
ground short circuit contribution from theCortrollable PPM at the Connection
Point. The Controllable PPMshall provide thelf SOwith the singlephase and three
phase short circuit contribution for rated conditions, i.e. maximum output from the
ControllablePPMwith all WTGsand any additional devicds the ControllablePPM
contributing to the short circuit currenTheControllablePPMshall also provide the
singlephase to ground, phasghase and thregohase to ground short circuit
contribution from an individualWTG. Signature plots of theshort circuit

contribution from an individuaWWTGshall also be supplied by tt@ontrollablePPM

PC.A6 Interconnector Data Requirements

All information forInterconnector connection applications shall include details of
the Transmission System Connection Poiahd exernal Transmission System
Connection Point This shall include details listed PC.A2.1 PC.A2.2for each
Connection Point The minimum technical, design and operational criteria to be met

by Interconnectorsare specified in th€onnection Conditions
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PC.A6.1

Interconnector Operating Characteristics and Registered Data

(i) Interconnector Registered Capacity

@)

(b)

Interconnector Registered Import Capacityor import to the
Transmission SystefMW);
Interconnecta Registered Export Capacitfor export from the

Transmission SystefMW).

Interconnector Registered Capacity figures (a) and (b) above shall include
transmission power losses for the Interconnector and be considered Registered

Data.
(ii) General Details
(@) singk line diagram for each converter station;
(b)  proposedTransmissiorconnection point;
(c) Control Facilitylocation;
(d) Interconnector Operatoretails.

(iii) Technology details

@)
(b)
(©)
(d)
(e)
(f)

@

(h)

Interconnector technology type (i.e. current or voltage source
technology);

DC network cabler overhead line type & characteristics i.e. length,
resistance (R), reactance (¥)sceptance (B)

rated DC Network Voltage/pole (kV);

number of poles and pole arrangement;

Earthing/ return path arrangement;

short circuit contribution (three phase tground, single line to
ground, phase to phase);

Interconnectorlosses MW/ Mvar);

i. converter station;
ii. line circuits;
iii. house load demand;
iv. losses on ddlock at minimum transfer;
v. total losses at max import / export.
overload capability including details of arynitations i.e. time,

temperature;
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(iv) AC filter reactive compensation equipment parameters

@)
(b)
(©)
(d)

(e)

(f)

total number of AC filter banks;

type of equipment (e.g. fixed or variable);

single line diagram of filter arrangement and connections;
Reactive Powerrating for each AC filter bank, capacitor bank, or
operating range of each item or reactive compensation equipment,
at rated voltage;

performance chart (PQ), showiReactive Powercapability of the
Interconnector, as a function ofnterconnectorRegistered Capacity
transfer.

harmonic and/or flicker contribution from thénterconnector that
may affect the performance of thelnterconnector at the

Connection Point

v) Interconnectorpower electronic converter andontrol systems

(@)

(b)

(€)

(d)

parameters related to the power electram converters.
Interconnector converter characteristics to be represented may
include but is not limited by the following; convertéiring angle,
modulation index, Valve winding voltage, DC Voltage, DC Current as

the output variables;

transfer functionblock diagram representation including parameters
of the Interconnector transformer tap changer control systems,

including time delays;

transfer function block diagram representation including parameters
of AC filter and reactive compensation equipmenttol systems,

including any time delays;

transfer function block diagram representation including parameters

of anyFrequencyand/or load control systems;
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(e) transfer function block diagram representation including parameters
of any small signal modulatiocontrols such as power oscillation
damping controls or subynchronous oscillation damping controls,
which have not been submitted as part of the above control system

data;

() transfer block diagram representatiancluding parameter®f the
Active Powercontrol, DCVoltage control, AC Voltagecontrol and
Reactive Powercontrol at converter ends for a voltage source

converterfor both the rectifier and inverter modes.

(g) transfer block diagram representation including parameters of any
control modes that affeicthe performance of thénterconnectorat
the Connection Pointwhich have not been submitted as part of the
above control system data. Features to be represented éhellide
but are not limited to the following; staiip sequence, shutdown
sequence, Nanal operating mode, VSC control mode, Island mode

and Emergency Power control.

(vi) InterconnectorTransformer;

Symbol Units
number of windings
vector Group
rated current of each winding A
transformer rating MV Arans
transformer nominal LV voltage kv
transformer nominal HV voltage kv

tapped winding

transformer ratio at all transformer taps
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transformer impedance at all taps % on rating MVA\ans
transformer zero sequence impedance at nominal tap Zy Ohm
Earthingarrangement including neral Earthingresistance & reactance

core construction (number of limbs, shell or core type)

open circuit characteristic graph

PC.A7 Demand Side Unit Operators

For eactDemand Side Unit Operatothe following information shall be provided:
(a) General Dtails
(1) name ofDemand Side Unjt
(i) address of thdemand Side Unit Control Facility
(iii) address of eacindividual Demand Site(sjomprising theDemand
Side Unit
(iv) Irish Grid Cenrdinates of theConnection Pointof eachlIndividual
Demand Sitecomprising theDemard Side Unit
(V) Meter Point Reference Number for eadhdividual Demand Site
comprising thddemand Side Unit
(vi) classification of operation of eachHndividual Demand Site
comprising theDemand Side Unias one of:
1 avoidedDemandconsumption only,
1 combination of avoided Demand consumption andShaving
Mode operation ofGeneration Units
i combination of avoideddemandconsumption andContinuous
Parallel Modeoperation ofGeneration Units
1 combination of avoidedDemand consumption andLopping

Mode operation ofGenerdion Units,

! For Three Winding Transformers the HV/LV1, HV/LV2 and LV1/LV2 impedances together with associated
bases shall be provided.
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(vii)

(viii)

(ix)

(x)

(xi)

(xii)

(xiii)

9 combination of avoidedDemand consumption andStandby
Mode operation ofGeneration Units

1 combination of avoideddemandconsumption andAutomatic

Mains Failure Modeoperation ofGeneration Units,

Shaving Modeperation ofGeneration Unitsonly,

Continuous Parallel Modeperation ofGeneration Unitsonly,

Lopping Modeoperation ofGeneration Unitsonly,

Standby Modeoperation ofGeneration Unitsonly,

= =4 =4 4 -

Automatic Mains Failure Modeperation of Generation Units
only;

current classification of opetimn of eachlndividual Demand Site
comprising theDemand Side Uniif different to above

details of aliGeneration Unitsused as part of th®emand Side Unit
operated inContinuous Parallel Mode, Shaving Mod¥ Lopping
Mode, including the make, modeCapacity, MVA rating, fuel type
and protection settings;

whether a change is required to the curreMaximum Export
Capacityor Maximum Import Capacityof Individual Demand Sites
comprising thddemand Side Unit

whether the operation of Embedded Generator Interface
Protection trips a DSQoperated interface circuit breakerPSO
Demand Customermain incomer, Generation Unit LV circuit
breaker,Generation Unit H\ransformer circuit breaker or other on
a Distribution Systeraconnected Individual Demand Site
comprising aDemand Side UnitontainingGeneration

the current operationEmbedded Generator Interface Protectidh
different to above;

details of allDemandloads withDemandreduction capability of 5
MW or greater, including size in MW and demand reductio
capability from load;

whether the Distribution System Operatorhas been informed
about the intention of theDemand Side Unit Operatdo operate a
Demand Side Uni(the Demand Side Unit Operatois obliged to
inform the Distribution System Operatgr
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(xiv)

(xv)

(xvi)

whether eachindividual Demand Siteomprising theDemand Side
Unit is currently participating as or part of anpggregated
Generator Unitor other Demand Side Unjt

proposed effective date irBingle Electricity Markefor first-time

applicants and

proposeddate forGrid Code Testing

(b) Technical Details

(i)

(ii)

(iif)

(iv)

(V)

(vi)

(vii)
(viii)
(ix)
)
(xi)
(xii)

total Demand Side Unit MW CapacifMW) of the Demand Side
Unit;

Demand Side Unit MW CapacifiW) of eachindividual Demand
Sitecomprising theDemand Side Unijt

total Demand Side Unit MW Capacityf the Demand Side Unit
available from orsite Generation(MW) operated inShaving Mode
or Continuous Parallel Mode

Demand Side Unit MW Capacityf eachIndividual Demand Site
comprising theDemand Side Uniavailable from orsite Generation
(MW) operated inShavirg Modeor Continuous Parallel Mode

total Demand Side Unit MW Capacityf the Demand Side Unit
available from avoidedDemand consumption W) and onsite
Generation (MW) operated in Lopping Mode and onsite
Generation(MW) operated inStandby Mode

Demand Side Unit MW Capacitpf eachlindividual Demand Site
comprising theDemand Side Uniavailable from avoidedbemand
consumption MW) or onsite Generation (MW) operated in
Lopping Modeor onsite Generation (MW) operated inStandby
Mode;

Demand Side Unit MVResponse Timef the Demand Side Unijt
Demand Side Unit Notice Tinef the Demand Side Unjt

Minimum Down Timeof the Demand Side Unjt

Maximum Down Timeof the Demand Side Unjt

Minimum off time of the Demand Side Unjt

Maximum Ramp Up Ratef the DemandSide Unit
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PC.A8

PC.A8.1

PC.A8.2

(xii)  Maximum Ramp Down Ratef the Demand Side Unjt

Modelling Requirements for Users

Introduction

TheTSCOrequiressuitable and accuratdynamicModels for all Usersconnected to,

or applying for a connection to, tHEransmission Systenirn orderto assesshe
impactof the proposed installatioon the transient and dynamic performance, and
security andstability of thePower Systenfor a range of timeframes, disturbances
and system conditions. TRESCbases the safe and secure design and openatid
the Power Systenon theModels provided by theUsers AllUsersof the Power
Systemshall provide suitabl®odels of their Plantin a timeframe and manner
specified by thel' SGn thisGrid Code.

Model Capabilities

TheUsersshall supplyModelsthat shall be capable of representing the behaviour of
the Plant in balanced root measquare positive phassequence, timedomain

studies and where specified, electromagnetic transient and harmonic studies.

The balanced, root measquare positive phassequence timedomainModel shall
include all material elements that affect th&ctive Powerand Reactive Power
output of the Plantwith respect to changes or excursionsvoltageand Frequency
at the Connection Point.The Model shall include all electrical anthechanical
phenomena, where applicable, that impact on tietive Powerand Reactive
Poweroutput of the Plantfor subtransient, transient and synchronous dynamics up
to and includingPrimary Operating Reservand Secondary Operating Reserve

timeframe.

The threephase electromagnetic transiemodel shall include all material aspects
of the Plant that affect the symmetrical and asymmetrical voltage and current
outputs from thePlant. TheModel shallrepresent phenomena that materially affect

the Voltage and Frequencyat the Connection Poinover timeframes of sugycles

74



up to 500 cycles including but not limited to switching of power electronic devices,

transformer saturation or equipment energisation.

PC.A8.2.1 Model Aggregation
The TSOrequires theModel to represent the operation of thé & S NXI2 &t thef | y i
Connection Pointand therefore it is essential that thélodels of individual
Generation Unitscan be aggregated into a smaller number Mbdels, each
representing a number deeneration Unitsat the sameSite. If allGeneration Units
in the User Siteare not identical, theModel shall account for this by accurately
representing the overall performance of thed S NI2 &t thie €ohnédlion Point A
representation of the collector network and any additionaluggment such as
Reactive Powercompensation may be included in the aggreg&tedel of the
! & S NX2 & Motels lfoy tiiebsimulation studies must be single lumpétbdels,

scalable for differenfActive Poweroutputs as seen at th€onnection Point

PC.A8.3 Model Docunentation and Source Code
Usersare obliged to provide appropriatealanced, root meaisquare positivephase
sequence timedomain Models and threephase electromagnetic transiemflodels
in accordance with specifications in tlgsid Code The TSOrequiresthat sufficient
information be provided by théJserto allow for Modelsto be redeveloped in the
event of future software environment changes or version updatesMadels must
be accompanied with appropriate documentation with sufficient detail as specif
by theTSQsuch agreement not to be unreasonably withheld. Trsershall provide
information including, but not limited to, a full description of tivodel structure
and functionality, Laplace diagrams or other suitably understandable information.
The Usermay also choose to provide tieSOwith detailedModel source code. The
Models shall be provided in a software format as specified by TB© Alternatively,
the Usermay provide an unambiguous reference to a standard egp@mrceModel,
such as a sindard IEE®odel, or to a dynamidviodel previously submitted to the
TSOprovided thisModel accurately reflects thé & SNDa t f | y i
The TSOmay, when necessary to ensure the proper operation of its complete
system representation or to facilitate its undéemading of the results of a dynamic

simulation, request additional information concerning thdel, this may include
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PC.A8.4

PC.A8.5

Model documentation or the source code of one or more routines in the model.

TheUsershall comply with any such request without delay.

Confidentiality

The dynamidModels, supporting documentation and associated data are provided
to the TSOin order to carry out its duties to meet its statutory and legal
requirements. In that regard th&SQOis entitled to share the information with third
party consultants, othelSG or DSG working for or with theTSOto perform ce
ordinated operational and/or planning studies.

Where theUseror any other party, acting reasonably, designates such information
as confidential on the basis that it incorptea trade secrets, the obligation will be
with the TSOto ensure the confidentiality of data shared with othE6G orDSG
working for or with theTSOto perform coordinated operational and/or planning
studies. Where such data is shared with third pamtysultants working for or with
the TSGOsuch third party consultants will be obliged to carry out any activities will be
subject to stringent confidentiality agreements.

It is the responsibility of thdJser to provide the dynamidModels, supporting
documenation and associated data to thESO Where theUseror any other party,
acting reasonably, designates such information as confidential on the basis that it
incorporates trade secrets, th&@SOwill accept the dynamidvodels, supporting
documentation and ssociated data from a third party manufacturer provided the
third party manufacturer agrees to enter into the { & €2andard confidentiality
agreement forUsers In the event that the manufacturer cannot agree to this
confidentiality contract, theUser shdl be responsible for the provision of the

dynamicModels, supporting documentation and associated data to &0

Time to comply

The User shall provide aModel of the ! & S NX &in accbrbayidé withPC.6.6.1
Where aUserrequires reasonable time to delop the necessariylodel or Models
so as to comply fully with all the provisions in this sect@,A8.2and PC.A8.3the
Usermay apply to theTSOto be deemed compliant with the provisions BC.A8.2
and PC.A8.3on the basis 0of5C.10.30f the General Caditions of the Grid Code.
The TSOshall consider any such application in accordance ®th10.3and if the
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PC.A8.6

TSOis satisfied as to the & S ptd@ramme for developing and testing the necessary
dynamic model, th& SOmay, for so long as th€SOis so satfied, treat theUseras
being in compliancevith the provisions of this sectionlf the TSOdecides, acting
reasonably, that it is not satisfied as to thead S pr@yEamme for developing and
testing the necessary dynamidodel and that theUsercannot ke deemed to be in
compliance withPC.A8.2and PC.A8.3the provisions of5C.10.4hall apply and the

Usershall apply for a derogation under the terms@€.9

Validation of Model

All Models provided tothe TSOfor use in dynamic simulations must be vatied.
TheTSOmust be satisfied that the behaviour shown by thi@del under simulated
conditions is representative of the behaviour of the real equipment under
equivalent conditions.

For validation purposes thegsershall ensure that appropriate tests aperformed
and measurements taken to assess the validity of the dyn&nadel. Where the
validity of the Model has not been confirmed prior to the commissioning of the
I & S NI dappropriaty i@sts shall be carried out and measurements taken at the
I & S9i&lo assess the validity of the dynanmitodel. The tests and measurements
required shall be agreed between thiserand theTSO.

The User shall provide theTSOwith all available information showing how the
predicted behaviour of the dynamModel to be verified compares with the actual
observed behaviour of a prototype or productidsser Systemunder laboratory
conditions and/or actual observed behaviour of the réler Systenmas installed
and connected to a transmission or distribution network.

The User shall simulate the dynamidlodels such that Model outputs can be
compared against measurements fro@rid Codecompliance testing to ensure
appropriate responses from thModel. Tests may include but are not limited to
Steady State Reactive CapdpjliVoltage Control & Reactive PowerStability, Low
Voltage Ride Through (FRT), Higbltage Ride Through, LowrequencyResponse
and HighFrequencyResponse. The tests and measurements required shall be
agreed between tha&Jserand theTSO.TheTSOshall povide sufficient information

on system conditions at thé & S Rdd@ection Pointto allow for the User to

conduct their studies.
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After commissioning, th&Jsershall provide thel SOwith documentation comparing
the predicted behaviour of the balanced, roeshean square, positive phase
sequence timedomain Model against the tested performance. If no significant
changes are required to thilodel structure theTSOshall update the thregohase
electromagnetic transienModel based on the parameters submitted llye User
provided the TSOhas sufficient access to update the relevénbdel parameters.
The TSOshall also perform studies and ongoing validation to ensure Matlels
submitted by the User are representative of the! & S NX & thrdudghéuy/ its
operationallifetime.

If the onsite measurementsGrid Codecompliance tests or other information
provided indicate that the dynamilodel is not valid in one or more respects, the
User shall provide the revised dynamModel, source code and documentation
whose bdaviour corresponds to the observed -site behaviour as soon as
reasonably practicable, but in any case no longer thaiB@8iness Daysfter the

conclusion of the&rid Codecompliance tests.

PC.A8.7 Maintenance of Model
All Models provided to the TSOmust be mintained and updated to accurately
reflect the operational performance of the & S NI2 &ovet the Ijetime of the
Plant The User shall inform the TSOof any changes to thd’lant which may
materially affect the accuracy of the dynanhitodel in predictingthe Active Power
and Reactive Poweioutput of the Plant with respect to changes or excursions in
Voltageand Frequencyat the Connection Pointln this case th&Jsershall resubmit
the parameters associated to the dynamiodel or fully resubmit the dymmic
Model of the Plant Changes which shall be reported to (h®8Omay include but are
not limited to alterations inPlant protection settings, modifications tdPlant
controller settings and alterations t@overnor Droop or Plant Frequencyresponse.
In the event of scheduledPlant outages or maintenance th&ser must provide
appropriateModel updates in advance of the scheduled outage.
Updates of the dynamiodel version shall be supplied by théserto the TSOn a
timeframe agreed with th& SO
The TSOis entitled to alter, modify and adjustlodel parameters or data for the

purposes of better reflecting?lant behaviour with respect to observed operational
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performance over the life of th@lant TheTSGOshall inform theUserof anyModel

changes prior tamplementing these in theiBystemModels.

PC.A8.8 Software Environment and Model Usability
TheUsermust provideModels in software packages as defined by th80 Details
of the current software version, computer platform, compiler versiand Model
usabilityguidelines, will be provided by thESQupon request and shall be published
ontheTSM & ¢ S o0 ATEGMBYdPfrom fire to time request that thélodels be
updated to be compatible with changes in thie{ h ¢@@@puting environment,
namely software version ator compiler version. Eaddsershall ensure that such
updated Models are provided without undue delay or in any event, within 90
Business Days®f the date of the request. Th&ser shall provideModels in the
software formats as defined by thESQ or adlitionally in such other format as may
be agreed between theUser and the TSO Changes in the software format
requirements forModels shall be subject to th&rid Coderevision process defined
in GC.7
All Models, irrespective of software format, shall lmecompanied by a sample case
such that theModel can be tested before being integrated into tivdodel of the
Irish network in the respective software environment. The sample case shall include
the ! & S NI amodef, drig transformer and any other assoa@dt equipment
connectedto an infinite bus via an impedance that is appropriate to represent the

Connection Point
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CC

CC.1
CC.11

CC.1.2

CC.1.3

CC.14

CC.2

CC.21

CC.2.2

CONNECTION CONDITIONS

INTRODUCTION

For the protection of théTransmission Systemnd! & SMNa&nt@nd Apparatus

directly connected tahe Transmission Systepand in order to maintain, insofar as

is possible bysood Industry Practicestable and secure operation of the

Transmission Systerfor the benefit of allUsers it is necessary to require certain
minimum technical, design and opéianal criteria to be metby & S NB& @ndt f | y {

Apparatus

TheseConnection Conditiongstablish certain principles and standards relating to
connection, method of connectiolantand Apparatusdesignation and

nomenclature, technical standards, performamtandards, data requirements.

TheseConnection Conditionsupply information as to the performance
characteristics of th@ransmission Systemat the Connection Pointin order to
enableUsersand prospectiveJsersto design theilPlantand Apparatusandto

provide appropriate control systems amant protection schemes.

In addition to theConnection Conditionsthere areConnection Agreementswhich
are bilateral agreements between tieSCand eachUserand which contain the
detail specific to eachlseNJeannection to theTransmission SystemThe
Connection Agreementequires theUserand theTSQto comply with the terms of
the Grid Code except to the extent that a derogation has been granted under the

General Conditions

OBJECTIVE

TheConnection Gnditions define the minimum standards for the method of

connection to theTransmission System

The Connection Conditionglefine the technical, design and operational standards

which must be complied with by atyserconnecting to thelTransmission System
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CC.2.3 TheConnection Conditionslefine the normallransmission Systeiperformance

standards at theConnection Point

CC.24 TheConnection Conditionsutline the types of signals and indications that will be

required to be made available to thESQoy eachUser.

CC.25 The Connection Conditionsletail requirements for the designation and
nomenclature of alUserPlantand Apparatusconnected to thelransmission

System.

CC.3 SCOPE
TheConnection Conditionapply to theTSQand to the followingJsers
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CC4 TRANSMISSION STATION COMPOID

CC41 TheUsershall provide &ransmission Statiocompound, as provided for in the
Connection Agreementimmediately adjacent to the&lser'sfacility and otherwise
acceptable to the SOfor the erection of al'ransmission Statiomas necessary, for
the TSOand for installing other equipment required for connecting thser's

Systemto the Transmission System

CC.4.2 Connectiorto the Transmission Systemmust meet the standards defined in the
Planning Codand in theseConnection Conditions The method of conraion used
may exceed the standards where this is required bylserand is acceptable to

the TSO
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CC.5 PLANT DESIGNATIONS

CC5.1 The name of the&Jser Siteshall be designated by tHgserand subsequently agreed

with the TSOsuch agreement not to be unreasonakithheld.

CC5.2 The designation and proposed nomenclaturdJserPlantand Apparatus
connected to theTransmission Systershall be in accordance with tAesCstandard
practice which, in particular, is designed to ensure that designation and
nomenclature avoidsonfusion. Th&Jsershall notify the designation and proposed
nomenclature of & S NA @nd/orfAppsiratusto the TSOwvho may, if theTSO
determines that such proposed designation may lead to confusion or does not
conform with theTSGstandard practicenotify substitute designation which shall

apply to suchJser Plantand/or Apparatus

CC.5.3 TheTSO'standard practice currently requires that, unless otherwise agreed with

the TSQ the following standard designations apply:

(a) Generation Units for hydro and wid: G1, G2 etc.

for thermal: U1, U2 etc.

(b) Interconnectors for: 11, 12 etc

(©) Generator transformersand

Interconnector Transformers at 400 kV; T4001, T4002 etc.

(i.e. transformers for at 220 kVv; T2001, T2002 etc.
Generation Unitproduction) at 110 kV; T101, T102 etc.
(d) Power Stationtransformers: at 400 kV; ST4001, ST4002 etc.

(i.e. dedicated transformers at 220 kV; ST2001, ST2002 etc.
supplying both the&Generation at 110 kv; ST101, ST102 etc.
Unit and thePower Station

auxiliaries from lhe HV busbar)
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(e) Unit transformers: UT1, UT2 etc.
(i.e. transformers supplying

auxiliaries of &eneration Uni}

® Load transformers: for 400/110 kV; T4101, T4102 etc.
for 220/110 kV; T2101, T2102 etc.
for 110/38kV; T141, T142 etc.
for 110/20kv; T121, T122 etc.

for 110/11kV and below; T101, T102 etc.

(9) Bus sections, conventional
busbars: single bus; Al, A2 etc.

double bus; Al, A2, B1, B2 etc.

() Bus sections, ring busbars: each section identified by
designatiorof Plantand/or

Apparatusitem connected to it.

0] Bus Couplers: K1, K2 etc.

) Lines and cables: each line or cable at a station identified
by name of station or stations at the
remote end or ends of the line or cable
in alphabetical order.

k) CircuitBreakers CB.

(0 Main Earth DisconnectSE.

(m) Line Disconnect DL.
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CC54

CC.6

CCob.1

CC.6.2

(n) Busbar Disconnects DA, DB, etc.

(0) Coupler Disconnects DA, DB, etc.

EveryUsershall be responsible for the provision, erection and maintenance of clear
and unambiguous labelling showitige designation and nomenclature of Bdant

andApparatusat the User Site

RELEVANTTECHNICALSTANDARDS APPLYING TO USER PLANT
AND APPARATUS

All User Plant and Apparatus associated with the connection to thEransmission

Systemshall comply with the:

(a) Irish and EU Law and
(b) the relevant European standards; or
(© if there is no relevant European standards, such other relevant standard

which is in common use in the European Union;

in each case as current at the date of theer'sapplicableConnection Agrement.
Where theTSQ acting reasonably, determines that in order to ensure safe and co
ordinated operation of al & S NI dandfof Appatatus with the Transmission
System there is a requirement for supplemental specifications and/or standards to
apply tothe design of & & S NI &nd/orfAppsiratus,the TSCshall notify theUser

and the Usershall comply with the additional requirements. On request from the
User, the TSOshall provide reasonable evidence as necessary to demonstrate the

need for the sup@mental specifications and/or standards.

In the event that any standard or specification with whiddser's Plan&and/or
Apparatusis required to comply unddPC.6.1s amended, thd SQwill, having
consulted with the affected)sersand with theGrid Code Review Panehake a

recommendation to theCRUas to what action should be taken.
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CC.7

CC.71

CC.7.2

CC.7.2.1

CC.7.211

CC.7.2.1.2

CC.7.2.13

CC.7.2.14

CC.7.2.15

CC.7.2.1.6

SPECIFIC DESIGN AND PERFORMANCE STANDARDS

In order to facilitate secure and stable operation of ffr@nsmission Systerfor the

benefit of allUsers it is necessary that & SmMNant@nd Apparatusis designed to be

capable of sustained operation within a rangeToinsmission Systermonditions.

All Users

Earthing

TheEarthing of allUsers Planand Apparatusand provision of afiarthing systen

shall as a minimum requirement be in accordance with the recommendations

O2ylGlFAYSR Ay GKS aDdzARS F2NJ { I FSie
No. 80, 1986.

TheTSGCshall consult with eacbiserregarding the specification for thgarthing
grid to be provided.

Each a Seéakhaisconnels must be earthed directly to the main station earth

grid.

Ay

TheUserwill be obliged to certify (by a competent body) that remote earths have

been isolated from théJser'ssite plus any other affected thindarties sites and that

adequate precautions shall be taken by thiserto ensure that dangerous grid
potential rises are not transferred outside tlarthing zone. Thélransmission

Stationcannot be energised until this certification has been receivechbyf 60O

Each a Smdfhing system shall be bonded to tiransmission Statioearth gri

so that bothEarthing systems are effectively integrated.

d

EachUsershall ensure that all staff working on thea S Eifhéng system shall be

adequately trainedd perform such work in a safe manner.
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CC.7.2.2 Design

CC.7.221 User Plantand Apparatusshall be designed with the following minimum capabilities

(at the applicable/oltagelevels):

Parameter (Minimum) 110kV 220kV 400kV

Insulation Level (kV);

- Lightning Impulse (1.80nsec.) 550 1050 1550

- Switching Impulse (0.25/2.5 ms) - - 1175

- Power Frequency (50 Hz, for 1 min] 230 460 -
Clearance outdoor in air of live metal party 1100 2400 4100

(mm) phase to earth

Height of live parts above pedestriarf 3400 4700 6400

passageways (mm)

Height of bottom of unscreened live] 2300 2300 2300

bushings above ground (mm)

Height of live conductors above roadway{ 8000 9000 10500

(mm)

CC.7.2.2.2 User Plantand Apparatusat the Connection Poinshall be designed taking account
of the dhort circuit current levels specified (8C.8.6Usercircuit breakers shall be
capable of safely making and interrupting currents due to faults, taking account of
the current levels specified i@C.8.6 Circuit breakers with a higher rating than the
current levels specified i8C.8.6nay be necessary for a number of reasons,
including, but not limited to the need to provide an adequate safety margin or to
cater for a hgh DC component in the fault current. It shall be the responsibility of
the Userto determine, what safety margin if any to apply when selecting/thie S NI &

Plantand Apparatus.
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CC.7.2.3

CC.7.23.1

CC.7.23.2

CC.7.2.4

CC.7.24.1

CC.7.24.2

CC.7.2.5

CC.7.25.1

LV cables and wiring

All multi-core control and protection cables shb# provided with a suitable metallic

screen. Facilities fdfarthing these screens at the base of cabinets shall be provided.

LVsupply cable and auxiliary wiring shall be routed fromThansmission Statioto
each! & Sadedral building through a mutally agreed cable corridor. The cables
will be laid in concrete troughs with reinforced concrete covers, or as mutually
agreed, to the & SmNdmsBalling rack, which will be situated near firnsmission

Station.

Locking

The facility to lock in the opéclosed position and interlocking facilities shall be
provided by eaclJseron appropriate disconnects and/or circuit breakers (with
withdraw facilities) in order to ensure that the incoming feeder(s) to the facility can
be safely isolated when required bye TSO The specific details of this requirement

will be outlined at the design phase.

ExistingPower Stationsvith ESB Power Generation Electrical Safety Rules
accordance with OC11, in operation will be deemed to comply @Gh7.2.4.1
subject to review by thd SO

Grid Connected Transformers

Generatorsshall provide odoad tapchanging (OLTC) facilities for@énerator
TransformersDemand Customerare advised to provide elvad-tap-changing
(OLTC) facilities fail Grid Connected TransformersAllUsersshall liase with the
TSCOon the design specificatidior the performance of the taqghaning facility on

Grid Connected Transmformers.

Demand Customerare advised to provide cload tapchanging (OLTC) fatés for

all Grid Connected Transformers
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Where theTSGCspecifies the use of blocking of OLTC,@riel Connected
Transformersat Distribution Facilitiesshall be capable of automatic or manual OLT]

blocking. Th& SQwill specify the automatic OLTibcking functional capability.

CC.7.25.2

CC.7.2.53

CC.7.254

Generator Transformewindings shall be connected in star (with the star point or
neutral brought out) on the highévoltageside and in delta on the lowafoltage

side.
OtherGrid Connected Transformermay be connecteeither:

(@) in delta on the lower voltage side and in star (with the star point or neutral
brought out) on the higheYoltageside; or
(b) in star on both higher and lowafoltagesides with a delta tertiary winding

provided.

Demand Customerand Genegtors are advised that mvision should be made for
the Earthing of the neutral of eaclof their Transformes connected to the 110kV
Systemby bringing out the neutral and ensuring that the insulation is such that the

Transformerscan be operated unearthed

TheTSOwill consider on a case by case basis the required treatment of the 110kV
neutral connection of thes&ransformers A 110 kV neutral earth switch may be
required to be installed in specific instances &wmand Customerer Generators,

as applichle, will be advised of this at the time of tl@wnnection OfferTheTSO

will be responsible for the status of the 110 kV neutral earth switch on these
Transformers For the avoidance of doubt, this clause does not apply to
Transformerdocated at theTSGDSQ boundary where such issues are agreed

between theTSCandDSO

Demand CustomerandGeneratorsare advised thaprovision should be made for
the Earthing of the neutral of eaclof their Transformes connected to the 220 kV
Systemby bringing out theneutraland ensuring that the insulation is such that

theseTransformes can be operated unearthe@theTSOwill consider on a case by
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CC.7.255

CC.7.2.5.6

CC.7.25.7

CC.7.2.5.8

CC.7.3

CC.7.3.1

CC.73.11

case basithe required treatment of the 220kV neutral connection of these
Transformers A 220 kV neutral earth switahay be required to be installed in
specific instanceand Demand Customerer Generators,as applicablewill be
advised of this at the time of th€onnection OfferTheTSOwill be responsible for
the status of the 220 kV neutral earth switch on th@sensformers For the
avoidance of doubt, this clause does not applyrtansformerdocated at theTSQ

DSObhoundary, where such issues are agreed betweeniB€and DSO

TheHVneutrals of allTransformersconnected to the 400 k8ystemshould be
solidlyearthed. The capability of being operated unearthed is unnecessary.
TheTSOwill provide the facility for the tripping d&rid Connected TransformeV

circuit breakers from thé & Sthakstormer protection.

AnInterconnector Transformeshall be designésuch that theReactive Power
capability is possible over the full rangeToinsmission Systeoltages(specified
in (f) TheTSCand aninterconnectorownerwill liaise on matters related to the

Interconnector Transformeat the design stage.

Interconnector Transformewindings shall be connected in star (with the star point
or neutral brought out) on the highéroltageside and in delta on the lowé&foltage

side or as agreed with thHESO

GENERATORS

The conditions specéd in this section of the code apply to @keneration Units
connected to or connecting to th€ransmission SystemUnless explicitly stated all
conditions specified apply over the full operating capabilities ofGe@eration Unit

at the Connection Point

For allGeneration Unitsvhere Secondary FudRegistered Capacitig different than
Primary Fuel Registered Capaci&l appropriateConnection Conditionsnust be

met or agreed with the SO

EachGeneration Unitshall, as a minimum, have the followiogpabilities:
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@)

(b)

(©)

operate continuously at normal rated output afransmission System
Frequenciesn the range 49.5Hz to 50.5Hz;

remain synchronised to th@ransmission Systemat Transmission System
Frequenciesithin the range 47.5Hz to 52.0Hz for a duratiof 60 minutes;
remain synchronised to th@&ransmission Systemat Transmission System
Frequencieswithin the range 47.0Hz to 47.5Hz for a duration of 20 secon

required each time thé&requencyis below 47.5Hz;

(d)

() remain synchronised to th&ransmissn Systemduring rate of change
of Transmission SysterRrequencyof values up to and including 0.5 HZz
per second,;

(i) remain synchronised to th&ransmission Systerfor a Rate of Change
of Frequencyup to and including 1 Hz per secoad measured over a
rolling 500 milliseconds perio¥oltagedips may caustcalisedRate of
Change of Frequencyalues in excess of 1 Hz per second gbort
periods, and in these cases, tRraultRide ThrougtclauseCC.7.3.1.1}y
supersedes this claug€C.7.3.1.1(d)Forthe avoidance of doubt, this
requirement relates to the capabilities @enerating Unitsonly and
does notimpose the need foRate of Change of Frequengyotection
nor does it impose& specific setting for antslanding or los®f-mains

protection relays,

(e)

sustained operation at the specifiddinimum Generationwithin the range
49.8 t0 51.0 Hz;
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() remain synchronised to th&ransmission Systerat normal rated output at
Transmission System Voltagegithin the ranges specified i€C.8.3.Xor
step change inTransmission System Voltagd up to 10%.

(9) sustained operation in accordance with tlieactive Powercapability as

required by CC.7.3.6at Transmission System Voltagesithin the ranges

specified inCC.8.3.2unless othewise specified;
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(h) remain synchronised during and followiagy Fault Disturbane anywhere
on the Power Systen which could resultri Voltage dips at theHV terminals
of the Generator Transformenf no greater than95% of nominaVoltage
(5% retained) fofault durations y to and including thé&ault RideThrough
Times as defined in the table belownd Voltage dips ofno greater than
50% of nominaNoltage (i.e. 50% retained) fofault durations up to and
including theFault RideThrough Time as defined in the table belosee
alsoFault RideThroudh Envelopes below)}ollowing the fault clearance the
Generation Uni should return to prefault conditions subject to its norma
Governor Control Systa and Automatic Voltage Regulatoresponse. The
use of Extraordinary Governor Response and/or Extraordinary AVR
Respons to remain synchronised during and following a fault is prohibite
unless specifically agreed with th@3D, such agreement not be
unreasonably withheld.

VOLTAGE DIP MAGNITU Fault RideThrough Times

400 kV Systm 220 kV System 110 kV System

95% (5% retained) 150 ms 150 ms 150 ms

50% (50% retained) 450 ms 450 ms 450 ms

Fault Ride-Through Envelopes

100% |

For the avoidance of doubt, the
curves shown are for the two
separate cases:

5% retained voltage (solid line) and
50% retained voltage (dashed line).

The dashed line is slightly offset for
illustrative purposes.

50% cssceannn ) ) )
Generating units must remain
synchronized for voltage dips within the
shaded regions. This applies across the
full operating range of the generating

units.

Voltage (% of Pre-Fault)

The Transmission System Voltage
ranges following a disturbance are given

in CC.8.3.2 and are not shown on this
5% graphic.

0 150 450 Time (ms)
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(@ remain synchronised to th&ransmission Systemuring a negative phase
sequence load unbalance in accordancthiEC 60034.

0] The short circuit ratio of eacBeneration Unitshall be in accordance with

IEC 60034.

(k) Minimum Loadnot greater than 50% dRegistered Capacitior CCGT
Installationsand not greater than 35% étegistered Capacitfpr all other
Generdion Units. ForCCGT Installationshilst operating irOpen Cycle
Mode as a result of combined cycle plant capability being unavailaide
Minimum Loadof eachCombustion Turbine Uniust be not greater than
35% of theRegistered Capacitglivided by thenumber ofCombustion

Turbine Units

0] Ramp up capabilitynot less than 1.5% dlegistered Capacitger minute

when theUnit is in theNormal Dispatch Condition

(m)  Ramp down capabilitynot less than 1.5% dRegistered Capacitger minute

when theUnit is inthe Normal Dispatch Condition.

(n) Minimum up-time not greater than 4 hours forhermal Units

(0) Minimum down-time not greater than 4 hours foFhermal Units

(p) Forbidden Zonesvithin the range between normaflinimum Loadplus 5%
andRegistered Capacitess 106, not more than 2 specified zones each not

greater than 10% dRegistered Capacity

(@) Block Loadinghot greater than 10% dRegistered Capacity

n Time offload before going into longer standby conditiaesnain in a hot
condition for at least 12 hours ammédmain in a warm condition for at least 60

hours
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(s)

(t)

(u)

Time toSynchronisdrom instruction

hot: not greater than 3 hours

warm: not greater than 8 hour

cold: not greater than 12 hours

(i)

(ii)

Time fromSynchronisingo Minimum Load

hot: not greater than 40ninutes

warm: not greater than 90 minutes

cold: not greater than 180 minutes

Time to deload fronMinimum Loadto De- Synchronising

not greater than 40 minutes, except where agreed with the TSO.

OperatingReserve

(i)

(ii)

(iif)

PORnot less than 5% egistered Gaacity

To be provided, at a minimum, &W Outputsin the range from
50% to 95%Registered Capacitywith provision in the range of 95%
to 100 Registered Capacitg be not less than that indicated by a
straight line with unity decay from 5% BEgisteredCapacityat 95%
output to 0 at 100% output.

SORnhot less than 5%egistered Capacity

To be provided, at a minimum, &W Outputsin the range from
50% to 95%Registered Capacitywith provision in the range of 95%
to 100%Registered Capacitio be not les than that indicated by a
straight line with unity decay from 5% &egistered Capacityat
95% output to 0 at 100% output.

TORInot less than 8%Registered Capacity

To be provided, at a minimum, &W Outputsin the range from
50% to 92%registered Capaty, with provision in the range of 92%
to 100%Registered Capacitio be not less than that indicated by a
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(v)

straight line with unity decay from 8% of Registered Capacity at 92%
output to 0 at 100% output

(iv) TORMot lessthan 10%Registered Capacity
To be povided, at a minimum, atMW Outputsin the range from
50% to 90%Rregistered Capacitywith provision in the range of 90%
to 100%Registered Capacitio be not less than that indicated by a
straight line with unity decay from 10% of Registered Capacity at
90% output to 0 at 100% output.

TheTSOmay requestGeneration Unitsof Registered Capacitgreater than
or equal to 60MW to have the capacity to operate undeeCat all loads

betweenAGOMinimum Loadand AGCOMaximum Load

(w)

()

Remain synchronisedo the Transmission Systenand operate within the

frequency ranges and time periods specifiedableCC.7.3.1.1

TableCC.7.3L.1: Minimum Time Periods for Generation UnitdRemain
Operational without Disconnecting
Frequency Range Time Period

477 47.5Hz 20 seconds
47.57 48.5 Hz 90 minutes
48.57 49 Hz 90 minutes
4971 51 Hz Unlimited

517 51.5Hz 90 minutes
51.57 52 Hz 60 minutes

Remainsynchronisedo the Tramnsmission Systernand operatewithin the
ranges of thelTransmission Systerkoltage at the connection point, for an

unlimited time period, as specified below

@ 400 kV system: 360 kV to 420 I0/S(p.u.¢ 1.05p.u.)
(i) 220 kV system198 kV to 28 kV (0.9p.u.¢ 1.114 p.u.)
(iii) 110 kV system99 kV to 123 kM)(9p.u.¢1.118p.u.)
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(U/p.u.)

Voltage

(y) Remain synchronisedto the Transmission Systemand continue to
operate stablyduring and followingany Fault Disturbanceanywhere on
the Power Systemwhich could result in/oltage Dips at the Connection
Point. The voltageagainsttime profile specifieshe required capabilityas
a function ofvoltage andFault RideThrough Timeat the Connection
Point before, during and after th&ault DisturbanceThat capabity shall
be in accordance with the voltagggainsttime profile as specified in
FigureCC.7.3.1.%.

100% -4
i Oyl Sy R e et By
30% | i 0.450, 90%
60% i
I ¢ 0.450, 50%
40% + | 0.150, 50%
20% { |
oo +* 0.150, 0%
0.000 0.500 1.000 1.500 2.000

Time (seconds)

FigureCC.7.3.1.¥: Voltageagainsttime profile at the connection point for
fault conditions

Following the fault clearance th&eneration Uni should retun to
prefault conditions subject to its norm&overnor Control Systa and
Automatic Voltage Regulato response. The use oExtraordinary
Governor Responseand/or Extraordinary AVR Respoasto remain
synchronised during and following a fault is prohilitenless specifically

agreed with theT S, such agreement not be unreasonably withheld.

(z) Capable of disconnecting automatically from tlieansmission Systenm

order to help preserve system security or to prevent damage to the
Generation Unit TheGenerata and the TSOshall agree on the criteria

for detecting loss of angular stability or loss of control
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(aa)

(bb)

(cc)

(dd)

Enter into anagreanment with the TSO regardintgchnical capabilities of
the Generation Unitgo aid angular stability under fault conditions
Equipped with a facility to provide fault recording and monitoring of
dynamic system behaviour. This facility shall record the following
parameters:

T voltage

T active power

T reactive powerand

T frequency.

The TSOwill specifythe quality of supply paramets for fault recording

and monitoring of dynamic system behaviolrthe settings of the fault
recording equipmenand the communications protocols fahe recorded
data shall be agreed between th&eneratorand the TSO The dynamic
system behaviour monitang shall include an oscillation trigger specified
by the TSQ with the purpose of detecting poorly damped power
oscillations. The facilities for quality of supply and dynamic system
behaviour monitoring shall include arrangements for #Beneratorand
the TSQto access the information.
With regard to the installation of devices for system operation and
devices for system security,tfie TSOconsiders that it is necessafyr a
Generator to install additional devices in order to preserve or restore
system @eration or security, th& SCand the Generatorshall investigate
that matter and agree on an appropriate solution
The maximum admissiblctive Powerreductionfrom Registered Capacity
with falling frequency shall be no greater than;
0] Steady State Domai% ofthe Registered Capacitst 50 Hz per 1
Hz frequency dropbelow 49.5 Hzand
(i) TransientDomain:2% of the Registered Capacitst 50Hz per 1 Hz
frequency drop, below 49 Hz.
and subject to the ambient condition correction curves as provided by
eachindividualGeneration Unitas well as other relevant technical factors
as agreed between th€SCand theGenerator.
For Generation Unitsusing gas as a fuel source at the time of tlewv
Frequency Eventhe standardambient conditions for the measurement
admissibleActive Powerreductionwill be 10°C, 70orelative humidity and
1013 hPa.
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CC.7.3.1.2

CC.7.3.13

CC.7.3.14

For all applicabl&eneration Units:

(ee) TheGeneration Unitmust be capable of starting up ddecondary Fuel.
The Generation Unitmust be capable of carrying out an owi fuel
changeover fromPrimary Fuelto Secondary Fuelat Primary Fuel
Switchover Outputin no greater than five hours. When operating on
Secondary Fuel the generator must be capable of operating on
Secondary Fueht no less than 90% éfrimary Fuel Regiered Capacity
The Generation Unitmust also be capable of carrying out an online fuel
changeover fromSecondary fuelto Primary Fuelat SecondaryFuel

Switchover Output.

(f)  The Generation unit must store sufficient stocks oBecondary Fuel
equivalent to om, three or five days of continuous running Rtimary
Fuel Registered Capacitgs defined by ClauseC.7.3.1.2A minimum of
one day of running aPrimary Fuel Registered Capacibn Secondary
Fuel must be stored at theGenerdor Site. The remainder of the
Secondary Fuestock requirement can be stored at &Dff-Site Storage

Location

A Generation Unitis designated as high merit or low merit by ti@RU The
Generation Unitthat is designated as high merit will bequired to hold 5 days of
Secondary Fuedtocks, low merit designatellantwill be required to hold 3 days of
Secondary Fuestocks. OtherPlant as designated by th€RUwill be required to
hold Secondary Fuestocks equivalent to one day continuous nimg atPrimary

Fuel Registered Capacity

Usersshall installGeneration Unitgovernors that comply witl©C.4.3.4 Usersshall
not change frequency or load related control settingsUsfit governors without

agreement with theTSO

NotwithstandingCC.7.3.1.Tombustion turbine, hydro, or other technology based
Generation Units shall as appropriate, register and perform tQperating
Characteristicggiving maximum flexibility of operation, consistewith their type

and model of generation plant, in accordance w@&bod Industry Practice Where
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CC.7.3.15

appropriate, Operating Characteristicand in particular start times, should be
registered separately for normal (planned) starts, and for starts requinedeu
conditions of system stress, such as following the loss GEmeration Unit The
Generator will maintain operational procedures and practices, which ensure that
there are no unnecessary delays in responding D@spatch instructions in

accordance wh the technical capabilities of tHeeneration Plant

Where the TSOapproaches &enerator, the Generator will co-operate with the
TSOin the development of procedures and facilities to improve the response of
each Generation Unitduring conditions of syem stress, including, for example,
automatic startup of faststart Generation Unitsfollowing a loss ofGeneration
Unit(s) or in advance of an anticipated loss Gkneration Unit(s) This shall be
subject to the agreement of th&eneratorthat the procelures are consistent with
secure operation of th® Sy S NIPlar sliEhdagreement not to be unreasonably
withheld.

CC.7.3.2

Where startup time of Generation Unitsexceeds thirty minutes, they shall be
designed to have the capability, where supply from Transmission Systerns lost,
to reduce output to match house load and sustain operation (i.e. tripping

Auxiliaries).

S

CC.73.2.1

CC.7.3.2.2

In case of disconnection of tH@eneration Unitfrom the Transmission Systenthe
Generation Unitshall be capable of quick#gynchronisatiorasagreedbetween the
TSCand the Generator.

Where start-up time of Generation Unitsexceeds fifteenminutes, they shall be
designed to have the capability, where supply from Transmission Systeris lost,
to reduce output to match house load and sustain operation (i.e. tripping
Auxiliarieg. Generation Unitsmust be designed to trip to houskwad from any
operating point in itsReactive Poweicapability In this case, the identification of
houseload operation must not be based solely on the system operatorikgear

position signals.
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S

CC.7.3.2.3  Generation Unitsshall be capable of continuing operatidor 4 hoursfollowing

tripping to houseload, irrespective of any auxiliary connection to the externg

Transmission System

CC.7.3.3 Control Synchronisinghall be provided bgeneratorsat circuit bre&ers identified
by the TSQ which, depending othe Plantconfiguration may include:
(a) the Generation Unitcircuit breaker;

(b) the GeneratorTransformerLVandHVcircuit breakers;

The TSOwill provide to the Generator signals from theT SOoperated Plant and
Apparatusas are required to facilitate synchronising on tBenerator Transformer
HV circuit breaker, in accordance with the relevant provisions of @mnnection

Agreement

CC.7.34 The Synchronisingfacilities in CC.7.3.3shall faditate Synchronisingunder the

following conditions:

(@) Transmission Systerfrequencywithin the limits 48.0 to 52.0 Hz;

(b) Transmission Systerrequencywithin the limits 4.0 to 52.0 Hz;

(c) Transmission System Voltageithin the limits as specified i©C.8.3.2
notwithstandingCC.7.3.6

CC.7.35 EachGeneration Unitshall be designed, where practicable, to mitigate the risk of
common mode failure with otheGeneration Units In particular eactGeneration
Unit shall be designed sthat it can operate with its essential auxiliaries supplied
through a unit transformer which shall be connected between @eneration Unit
circuit breaker and th&enerator Transformet.Vterminals, or from another secure
source as agreed with th€SO Auxiliary supplies may, provided that they are in
accordance witlGood Industry Practicebe taken from an alternative source during

commissioning, testing, stattp or emergencies.
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In the case of £CGT Installatiothis applies to th&Combustion TurbindJnits only.

CC.7.3.6 Reactive Powecapability
CC.7.3.6.1 Each Generation Unit shall have the followingReactive Powercapability as
measured at their alternator terminals:
Vol Connected at: | At Registered Capacity | At 35%of Registered
oltage _
Range between: Capacitybetween:

QKWK MH O ]

0.93 power factor leading

to 0.85 power factor

0.7 power factor

leading to 0.4 power

0.85 power factor lagging

lagging factor lagging
110kV
85kVOKV < 99kV Unity power factor to 0.7 power factor
0.85 power factor laggin¢ leading to 0.4 power
factor lagging
200k\VKV HQR45kV 0.93 power factor 0.7 power factor
leading to 0.85 power | leading to 0.4 power
factor lagging factor lagging
220kV
190kW)KV <200kV Unity power factor to 0.7 power factor
0.85 power factor laggin¢ leading to 0.4 power
factor lagging
360k\VOKV X420kV 0.93 power factor 0.7 power factor
leading to 0.85 power | leading to 0.4 power
factor lagging factor lagging
400kV
350kV)KV < 360kV Unity power factor to 0.7 power factor

leading to 0.4 power

factor lagging

CC.7.3.6.2

At betweenRegistered Capacitgnd 35%Registered CapacityMvar capability to be
not less than indicated by a straight line drawn between the two points derived from

the above, on a plot of Mvar capability against MW output.
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CC.7.3.6.3 At below 35%Registeed Capacity Mvar capability to be not less than that at 35%
Registered Capacity

CC.7.3.6.4 The Generator Transformershall be designed such that thReactive Power
capability is possible over the full rangeTofansmission Systeroltages(specified

inCC.7.3.6)1

S

CC.7.3.6.5 Generation Unitsconnecting to theTransmission Systenshall comply with the

following Reactive Powerrequirements at Registered Capacity (Pnay at the

Connection Poirtt

110kV and 220kV Connection Voltage

1.15 -
1.10 v il W — 1
5 | _0.50, 1.118 T 0.52,1.118 |
g 1.05 ; + i
@ 1.00 i + i
8o ; !
£ 095 : + i
o i -0.50, 0.90 0.52,0.90 !
> 0.90 O R e -
085 I T T T T 1
-0.75 -0.50 -0.25 0.00 0.25 0.50 0.75
Consumption (lead) <-- Q/Pmax --> Production (lag)
400kV Connection Voltage
1.15 -
— 1.10 +
S
a 1.05 e *
- i -0.50, 1.05 0.52,1.05
@ 1.00 i + i
oo ! !
£ 095 | + i
o ! -0.50, 0.90 0.52,0.90 !
= 0.90 B e
0.85 | . : ; . .
-0.75 -0.50 -0.25 0.00 0.25 0.50 0.75

Consumption (lead) <-- Q/Pmax --> Production (lag)
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The Generation Unitshall e capable of moving to any operating point with its U
Q/Pnax profile in appropriate timescale to target values. The appropriate timesc
shall be identified duringthé { h Q& / 2y yBdéesd 2y h ¥ F SNJ

CC.7.3.6.6

TheTSCand theGeneratorwill liaise on matters relted to CC.7.3.@t the design

stage.

S

CC.7.3.6.7

CC.7.3.6.8

For Generation Units where the Connection Pointis remote from the Grid
Connected Transformer any supplementaryReactive Power compensation
required to offset theReactive Powedemand of the HV line, or cable, between the
Connection Pointand the Geneation Unit a K £ f 0SS ARSY (AT

Connection Offeiprocess.

Generation Unitsshall be capable oproviding Reactive Powerat least down to

Minimum Generation

Even at reducedictive Poweroutput, Reactive Power supply at theConnection
Point shall correspond fully to th&keactive Powercapability of that Generation
Unit, taking the auxiliary supply power and tAetive and Reactive Power losses of

the stepup transformer, if applicable, into account.

In the event of power oscillationsGereration Units shall retain steadytate

stability when operating at any operating point of tReactive Powecapability

CC.7.3.7

EachGeneration Unitmust be fitted with a fast acting proportional turbine speeg
governor and unit load controller or equivakecontrol device to providé-requency
response under normal operating conditions in accordance ®ith4 The governor
must be designed and operated to the appropriate

(@) European Standards; or
(b) In the absence of eelevant European Standards, such other standard whic

is in common use within the European Union
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as at the time when the installation of which it forms a part was desigNedmal

governor regulation shall be between 3% and 5%.

DSy S NI { A ghgll bé chAdaliieiof settinovernor regulation between 2% and

12%. The default governor regulatisatting shall be 4%.

CC.7.3.8 All Generation Unitsshall be capable of contributing to control @fansmission
SystemVoltage by continuous modulation ofzenerator Voltageby means of a
suitable continuously actingAutomatic Voltage Regulation AVR) which shall
comply with BS4999 part 140 or equivalent European Standards and the
characteristics of which have been accepted by T®Oprior to the Connection

Date, such acceptance not to be unreasonably withheld.

CC.7.3.9 EachGenerator Transformeshall fave onload tap changing facilities (OLTC). The
tap step shall not alter th¥oltageratio at theHVterminals by more than:
(a) 2.5% on the 110kV system
(b) 1.6% on the 220kV and 400kV systemsas agreed with th@SO.

CC.7.4 EachDemand Side Unishall, asa minimum, have the following capabilities:

(@) Able to provideDemandSide Unit MWResponsebetween 0 MW and the
DemandSide Unit MW Capacity

(b) Maximum Ramp Up Rateot less than 1.67% per minute BlemandSide
Unit MW Responseas specified in th®ispatch Ingruction;

(© Maximum Ramp Down Rat@ot less than 1.67% per minute &femand
Side Unit MW Responsas specified in th®ispatch Instruction

(d) Minimum Down Timenot greater than 30 minutes

(e) Maximum Down Timenot less than 2 hours

()] Minimum off time not greaterthan 2 hours;

(9) Demand Side Unit MW Response Timenot greater than 1 hour;

(h) maintain Demand Side Unit MW Responsat Transmission System
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()

(k)

Frequenciesn the range 49.5Hz to 50.5Hz;

maintain Demand Side Unit MW Responsat Transmission System
Frequencieswithin the range 47.5Hz to 49.5Hz and 50.5Hz to 52Hz for a
duration of 60 minutes;

maintain Demand Side Unit MW Responsat Transmission System
Frequencieswithin the range 47.0Hz to 47.5Hz for a duration of 20 seconds
required each time thérequencyis bebw 47.5Hz; and

maintain Demand Side Unit MW Responsfor a rate of change of
Transmission System Frequenap to and including 0.5 Hz per second as

measured over a rolling 500 milliseconds period.

Onsite Generationoperated inContinuous Parallel Moder Shaving Modethat

forms part of aDemand Side Unjtshall, as a minimum, have the following

capabilities:

()

(m)

(n)

(0)

operate continuously at normal rated output afransmission System
Frequenciesn the range 49.5Hz to 50.5Hz;

remain synchronised to th@ransmissionSystemat Transmission System
Frequenciesithin the range 47.5Hz to 52.0Hz for a duration of 60 minutes;
remain synchronised to th@ransmission Systemat Transmission System
Frequencieswithin the range 47.0Hz to 47.5Hz for a duration of 20 seconds
required each time thd-requencyis below 47.5Hzand

remain synchronised to th&ransmission Systerduring a rate of change of
Transmission System Frequenoy values up to and including 0.5 Hz per

second.

Onsite Generationoperated inLopping Modeor Automatic Mains Failure Mode
that forms part of aDemand Side Unjtshall, as a minimum, have the following
capabilities:

(9))

operate continuously at normal rated output afransmission System

Frequenciesn the range 49.5Hz to 50.5Hz;

105



Dispatch Dispatch Dispatch Dispatch
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CC.7.4.2
CC.74.21

CC.74.2.2

Demand Facilities, Closed Distribution Systearx Distribution Systemsshall:

Remain synchronised to thEransmission Systerand operate within the frequency

ranges and time periods specifiedTiable CC.7.4.2.1

Table CC.7.4.2.1: Minimum Time Periimdemand FacilitiesClosed Distribution
Systemsand Distribution Systemdgo Remain Operational without Disconnecting

Frequency Range Time Period
477 47.5 Hz 20 seconds
47.51 48.5 Hz 90 minutes
48.57 49 Hz 90 minutes
4971 51 Hz Unlimited
517 51.5 Hz 90 minutes
51.51 52 Hz 60 minutes

Remain synchronised to tHEransmission Systerand operate within the ranges of
the Transmission Systenvoltage at the connection point, for an unlimited time
period, as specified below:

(i) 400 kV system: 360 kvto 420 kV (0.9 p.1; 1.05 p.u.)

(i) 220 kV system: 198 kV to 245 kV (0.9 p.g1.114 p.u.)

(i) 110 kV system: 99 kV to 123 kV (0.9 p.g.1.118 p.u.)
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CC.7.4.23

CC.74.24

CC.7.4.24.1.

CC.7.4.24.2.

CC.74.243.

Demand Facilitieswhich alter theirMW consumption at theirConnection Point
based on changes iiransmgsion System Frequencgnd/or Voltage shall ce
ordinate and agree their controls, protection, triggers and/or settings witht8&in

advance of such alterations as appropriate.

Reactive Power
Demand Facilitieswvithout onsite generation shall be capabté maintaining their
steadystate operation at theitConnection Poinwithin a Reactive Powerange of 0

to 0.48 [Q.a/Pmid equal to a power factor of 1 to 0.9 lagging.

Demand Facilitieswith onsite generation shall be capable of maintaining thgq
steady-state operation at theitcConnection Pointwithin a Reactive Powerange of-
0.48 [Quv/max{RecPuid] to 0.48 [Q../Pved Which is equal to a power factor of 0.9
lagging to 0.9 leading.

The Distribution Systemshall be capable of maintaining steasigte operation at
the Connection Pointwithin a Reactive Powerange of-0.48 Q./max{RuecPuic
during Reactive Powerimport/consumption, and 0.48 Q/Pwec during Reactive
Powerexport/production equal to a power factor of 0.9 lagging to 0.9 leading, xc
in situations where either technical or financial system benefits are proved by
TSCand theDSOthrough joint analysis. ThHESCand DSOshall agree on the scope o
such an analysis, which shall address the possible solutions, and determing
optimal solution for Reactive Powerexchange between their systems, takin
adequately into consideration the specific system characteristics, variable strug
of power exchange, bidirectional flows and tReactive Powercapabilities in the

Distribution Systen.
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CC.74.2.4.4.

CC.7.4.2.4.5.

CC.74.2.4.6.

CC.7.4.25
CC.74.25.1

CC.74.25.2

CC.74.253

The TSOmay require aClosed Distribution System or Distribution Systetm have
the capability at theConnection Pointo not exportReactive PoweKat reference 1
p.u. voltage) at arActive Powerflow of less than 25 % of thBlaximum Import
Capacity The request will be justified through a joint analysis with @m®sed
Distribution Systemor the Distribution System Operatorand the TSO If the
requirement is not justified based on the joint analysis, th®Oand the Closed
Distribution System or Distribution System Operatorshall agree on necessary

requirements according to the outcomes of the joint analysis.

Without prejudice to CC.7.4.2.4.3, ti&Omay require aClosedDistribution System
or the Distribution Systemto actively contrdthe exchange oReactive Poweat the
Connection Pointfor the benefit of the entire system. Th€SOand the Closed
Distribution Systemor Distribution SystemOperator shall agree on a method to
carry out this control, to ensure the justified level ofcadty of supply for both
parties. The justification shall include a roadmap in which the steps and the timg

for fulfilling the requirement are specified.

The ClosedDistribution Systemor Distribution System Operatomay require the
TSOto consider ts ClosedDistribution Systemor Distribution Systemfor Reactive

Powermanagement.

Reconnection
The TSO will specify the conditions under whiclbemand Facilities Closed
Distribution Systems and Distribution Systems can reconnect followig a

Disconnection

Demand Facilities Closed Distribution Systemsnd Distribution Systemsshall

facilitate Synchronisingo the Transmission Systerwithin the limits 47¢ 52.0 Hz.

The TSOshall agree the settings for synchronisation devices Wi#mandFacilities

Closed Distribution Systemesnd Distribution Systemsrior to connection.
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CC.7.4.2.6
CC.74.26.1

CC.7.4.2.7

Disconnection

Demand FacilitiesClosed Distribution Systemand Distribution Systemsshall be
capable of remoteDisconnectionfrom the Transmission SystemThe eqipment
required for automated remoteDisconnectionwill be specified by thef'SO The
automated remoteDisconnectionsystem will be required to operate without any

time delays, other than those inherent in the design of the system.

Shortcircuit
Demand Faitities, Closed Distribution Systemand Distribution Systemsshall be

capable of withstanding maximum shenircuit currents as specified in CC.8.6.

CC.7.5
CC.75.1

CC.75.11

INTERCONNECTOR

The conditions specified in this section of Bed Codeapply to allinterconnectors
connected to or connecting to th&ransmission SystemThe provision of services
affecting theTransmission Systershall be in accordance with thHaterconnector

Operating Protocohs agreed with th& SCand theExternal System Operator

Each Interconnector, shall have the following minimum capabilities, for the
avoidance of doubt, additional performance capabilities are required f@@.4

System Services

@) operate continuoushat MW Output at TransmissionSystem Frequenciem

the range 49.5Hz to 50.5Hz;

(b) operate and remain connected to thEransmission Systemat Transmission

SystemFrequenciesvithin the range 47.5Hz to 52.0Hz;

(© remain connected to theTransmission Systemat Transmission Systen
Frequencieswithin the range 47.0Hz to 47.5Hz for a duration of 30 secq

required each time the Frequency is below 47.5Hz;
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(d)

(e)

remain connected to theTransmission Systenduring rate of change o
Transmission System Frequen@f values up to and including 1 Hz g

second;

remain connected to th@ransmission Systemt MW Output at Transmission
System Voltagewvithin the ranges specified i€@C.8.3.Zor step changes i

Transmission System Voltagd up to 10%;

(f)

sustained operation in accordance with tHeeactive Powe capability
referred to inCC.7.5.1@t Transmission System Voltagegthin the ranges

specified inCC.8.3.2unless otherwise specified,;

(9

(h)

remain connected during and followingoltage dips at theHV terminals of
the Interconnector Transformerof 95% of nominaVoltage (5% retained) for
duration 0.2 seconds andoltage dips of 50% of nominaVoltage (i.e. 50%
retained) for duration of 0.6 seconds. Following the fault clearance
Interconnector should return to prefault coditions subject to norma

Frequency ResponsandVoltage Regulation

operate within all normal operating characteristics at a minimum short cir

level at theConnection Poinbf 1000 MVA;

(i)

()

remain connected to theTransmission Systenduring a negativephase

sequence load unbalance in accordance with IEC 60034

have support triggers to allow thénterconnector to provide System

Servicess outlined iN0C.4
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(k)

()

in Emergencycapable of reversing the power flow on thaterconnectorat a
rate which shall be no less than tHaterconnectorRegistered Capacityithin

five seconds, up to ten times during the life of the plant and no more than t

times in any given twelve months;

(m)

(n)

(0)

(o)

(@)

(s)

(t)

Interconnector Minimum Load not greater han the lesser of 3% of the

InterconnectorRegistered Capacitgr 50MW;

Interconnector Rampup Capability not less than the greater of 10% of the
Interconnector Registered Capacitper minute or 50MW per minute, when

the Interconnectoris in theNormad Dispatch Condition

Interconnector Rampdown Capability not less than the greater of 10% of
the Interconnector Registered Capacitper minute or 50MW per minute,

when the Interconnectoris in theNormal Dispatch Condition;

Forbidden Zoneswithin the lesser range of between + and
3% of thelnterconnector Registered Capacitgr 30 MW in

either flow direction and not more than 2 specified zones.

Block Loadfor an Interconnector. not greater than the lesser of 3% of the

Interconnector Registered Capity or 30MW in either flow direction.

Time from offline to Interconnector Minimum Loadn either flow direction

Not greater than 30 minutes.

Time fromInterconnector Minimum Loadn either flow direction to offine:
Not greater than 30 minutes.
The TSOmay requestnterconnectorsto have the capacity to operate under

AGCat all loads betweeGC Minimum Loadnd AGC Maximum Load.
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(u)

(v)

(w)

(x)

remain connected to thdransmission Systerand operate within theFrequency
ranges and time priods specified in TaGl€.7.5.1.1.
Table CC.7.5.1.1 Minimum Time Periods for Interconnectors to Remain

Operational without Disconnecting for Different Frequency Ranges

Frequency range Time period for

operation

47¢47.5Hz 60 seconds

47.5¢48.5 Hz 90 minutes

48.5¢ 49 Hz 90 minutes
49¢51 Hz Unlimited

51¢51.5Hz 90 minutes

51.5¢52 Hz 60 minutes

For the remote endnterconnector Converter Stationthis is the end connectin
to the Transmission Systenprovisions of CC.7.5.1.1.(t),.€6.1.3, CC.7.5.1.4 ar
CC.7.5.5 shall applyemain connected to th@ransmission Systerand operate
during rate of change dfransmission System Frequeneglues betweerg 2.5 and
+ 2.5 Hz/s, as measured at any point in time as an average of the rate of cha
Frequencyfor the previous 1 s.

Interconnector Converter Stationshallremain synchronised to th&ransmission
Systemand operate within the ranges of thEransmission SysteWoltageat the
connection point, for an unlimited time period, as specified below:

(i) 400 kV system:& kV to 420 kV (0.9 p.g.1.05 p.u.)
(i) 220 kV system: 198 kV to 245 kV (0.9 p0.114 p.u.)
(i) 110 kV system: 99 kV to 123 kV (0.9 p.1.118 p.u.)
A remote endlInterconnector Converter Statiorshall remain connected to thi

remote end Interconnector Cowmerter Station network and operate within the
Voltage ranges and time periods specified beldased on the reference 1 p.\
Voltage:

(i) Voltagebase for p.u. values from 300kV to 400kV, both inclusive
0.85 p.ug 0.9 p.u. (60 minutes)
0.9 p.u.¢ 1.05 p.u. (uhmited)
1.05 p.u-1.15 p.u. (not allowed)
(i) Voltagebase for p.u. values from 110kV (inclusive) to 300kV (not
including)
0.85 p.u¢ 0.9 p.u. (60 minutes)
0.9 p.u.¢1.12 p.u. (unlimited)
1.12 p.u-1.15 p.u. (not allowed)

Wider Voltageranges or longeminimum times of operation may be agreed
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v)

between the remote end network operator in coordination with thi&0Oand the

DC connecte€ontrollable PPMbwner in accordance with PPM1.6.1.

For Interconnectorinterface point at AG/oltagesother than the ramges given in
points (i) and (ii) above, the remote end network operator in coordination with

TSGshall specify applicable requirements at fiennection Points.

Where frequencies othehtan nominal 50Hz are used, theltage ranges and time
periods speified in points (i) and (ii) above may be adjusted in coordination |
the TSCand the adjustments shall be proportional to those given above.

TheInterconnectorshall be capable of operating within the range of short cirt

power and network charactesiics specified by theSO

)

(aa)

The Interconnector shall be capable of finding stable operation points with a
minimum change inActive Powerflow and Voltage level, during and after any
planned or unplanned change in tHaterconnector or Transmission Systeno
which it is connected. Thiemterconnectorshall be capable of remaining stable for
changes in the system conditions within the ranges defined in CC.7.5.1.1(t) and
CC.7.5.1.1(v).

The Interconnector Ownershall ensure that the tripping or disconnection a
Interconnector Converter Stationas part of any muHlierminal or embedded
HVDCsystem, does not result in transients at t@®nnection Pointbeyond the

limit specified by th& SO

(bb)

(cc)

Thelnterconnectorshall be capable of adjusting #&tive Powerup to itsRegistered
Capacity following an instruction from therSO. The minimum and maximur,
allowable step change in th&ctive Powershall be specified by thESOon a caséy-
case basis.

TheTSOmay, on a sitespecific basis, specify that theterconnector be capable of
fast Active Powerreversal. TheActive Powerreversal shall be possible from th
maximum Active PowertransmissionCapacityin one direction to the maximun
Active Power transmissionCapacity in the other direction as fast as techalty
feasible and reasonably justified by thaterconnector Ownerto the TSOIf greater

than 2 seconds.
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CC.75.1.2

Where the TSO approaches aninterconnector Operator the Interconnector
Operator will co-operate with the TSOin the development of procedures and
facilities to improve the response of eadhterconnector during conditions of
system stress. This shall be subject to the agreement of Itierconnector
Operator that the procedures are consistent with secure operation of the
Ly G SND2yySOid htNduthlaipaeinenthdida be ubréasonably withheld.

CC.7.5.1.3

CC.7.5.14

CC.7.5.15

CC.7.5.16

CC.7.5.1.7

CC.7.5.18

The TSOand Interconnector Operatormay agree on a sitspecific basis, wide|
Frequencyranges or longer minimum times for operation, if needed to preserve ¢
restore system security. If widdfrequency ranges or longer minimum times fq
operation are economically and technically feasible, th&erconnector shall not
unreasonably withhold consent.

An Interconnector shall be capable of automatic disconnection at frequen
specified by thel' SOon asite-specific basis.

TheTSOmay specify a maximum admissilfletive Power output reduction from its
operating point if theTransmission System Frequenfalls below 49 Hz.

Unless otherwise instructed by tHESQ during the energisation or synchronisatioh
an Interconnector Converter Statiorio the AC network or during the connection
an energised Interconnector Converter Stationto an Interconnector, the
Interconnector Converter Stationshall hae the capability to limit anyoltage
changes to a steadstate level specified by th@SO The maximum magnitude
duration and measurement window of th¥oltage transient shall be specified on
site specific basis and shall not exceed 5 et of the presynchronisation/oltage.

In the case where thénterconnector is connecting abGconnected Controllable
PPM the remote endInterconnector Converter Stationshall be subject to thg
provisions of CC.7.5.1.1.(t), £6.1.3, CC.7.5.1.4 and CC.7.5.1.5 even if a nof
Frequencyother than 50Hz, or &requencyvariable by design is used in the netwd
connecting theDGconnectedControllable PPM

In the case where thénterconnector is connecting abCGconnected Controllable
PPM the remote endinterconnector Converter StatiorDwner and the Generator
shall agre on the technical modalities of the fast signal communication in accord
with the provision of PPM1.5.3.1. Where th&Orequires, thelnterconnector shall

be capable of providinthe networkFrequencyat the Connection Bint as asignal.
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CC.7.5.2

The Interconnector Operatormust ensure that the reversal of flow capabilities is

provided for such that the averadaterconnectorRamp Rate€rom Interconnector

Registered Export Capacity to Interconnector Minimum Import Load or

Interconnector Registered Import Capiy to the Interconnector Registered Export

Capacityof at least 50MW per minute. For the avoidance of doubt this aggregate

InterconnectorRamp Ratewill include any time needed to pass through deadbands

or Forbidden Zonesf operation.

CC.7.54

The Interconnector will be able to connect to th&ransmission Systeminder the

following conditions:

(@)

(b)

(€)

Where supply from theTransmission Systenis temporarily lost,Interconnectors
must be able to reconnect to th&ransmissin Systemand reachMinimum Load

within 30 minutes of thél'ransmission Systersupply being restored.

Eachinterconnector.

(@)

(b)

Transmission Systerfrequencywithin the limits 48.0 to 52.0 Hz;

Transmission System Voltagwithin the limits as specified inCC.8.3.2

notwithstandingCC.7.5.9

Transmission Systenshort Circuit Level at the point of connection no I
than 1000 MVA.

Must ensure that they do not cause any sub synchronous resonance,
undamped oscillations or harmful shaft torsional dations toUserson the
Transmission SystenThis shall be demonstrated by simulation prior to
connection by thénterconnectorusing best industry practice as agreed by
the TSO

Where it is determined by th& SQthat the Interconnectordoes cause such
harmful oscillations or resonances the operation of théerconnectorshall

cease until a solution is agreed with th&€Q
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(©)

Where further studies are required to examine an oscillation or resonance
issuethere shall be an exchange of the necessary data betvibe

Interconnector Operatorand theTSQ such exchange of data shall not be
unreasonably withheld Thelnterconnector Operatorshall provide a report
to show the contribution that thénterconnectorcontrol system design will

have on the torsional modfgequencies.

(d)

Input provisions for addition of a future sub synchronous damping control

shall be made by thinterconnector Operator

(€)

When severalnterconnector Converter Stationsr other plant and
equipment are in close electricatoximity, theTSQOmay specify control
interaction studies on site specifc basis with defined scope and extent in
order to demonstrate no adverse ineraction effect. The control interactior
study shall identify possible mitigation actions to be implemerntetiverse

control interaction is identified.

(f)

(9)

Shall be capable of contributing to electrical damping of torsional
frequencies. Th& SGshall specify on a case by case basis the necessary
extent of subsynchronous torsional interaction studies. Subsymzus
torsional interaction studies shall identify conditions, if any, where torsional
interaction exists and propose mitigation action.

TheTSCshall identify all relevant parties to participate in the control
interaction and subsynchronous torsional irdetion studies referred to in
CC.7.5.4.(e) and CC.7.5.4.(f). The interaction studies shall be carried out by
the connectingnterconnector. TheTSGshall obtain all the relevant data
from all identified parties includinfSGsystem dynamic data and shaligs

this to to thelnterconnectorcarrying out the studies.
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(h) TheTSGshall assess the results of the control interaction and
subsynchronous torsional interaction studies and, may request further
studies in line with the scope and extent specified. TB®may also review
or replicate some of the control interaction and subsynchronous torsional
interaction studies and in such a case, thierconnector Operatorshall
provide all relevant data and models to ti&Qto allow such study to be
performed.

0] Any mitgating actions identified as part of the control interaction and
subsynchronous torsional interaction studies and reviewed byltB@&shall
be undertaken by thénterconnector Owneras part of the connection of
the newlInterconnector Converter Station

()] TheTSOmay specify transient levels of performance associated with events
for the invidualinterconnectoror collectively across commonly impacted
Interconnectorsystems in order to protect the integrity of bofrf5O
equipment and that otJsers.

(K) Shall be capgale of contributing to the damping of power oscillations in the
connected AC networks. The control system ofltiterconnectorshall not
reduce the damping of power oscillations. THeOshall specify &requency
range of oscillations that the control setme shall positively damp along
with the network conditions resulting in such a condition taking into account
potential stability problems on a site specifc basis. The selection of the
control parameter settings shall be agreed between Tt®&0and the

Interconnector.

CC.75.5 Eachinterconnectormust becapable of:

(@) contributing to Frequency Contraby continuous modulation ohctive

Powersupplied to theTransmission System

(b) contributing toVoltage Controby catinuous changes to thReactive

Powersupplied tothe Transmission System

CC.7.5.6 Usersshall installnterconnectorcontrollers that comply withOC.4System Services
Usersshall not changé&requencyor load related control settings of the

Interconnectorcontrollers without agreerant with the TSO.
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CC.7.5.7 Standards for Frequency Response

CC.75.7.1 Eachinterconnectormust be fitted with a fast acting control device to provide
Frequency Responsgnder normal operating conditions in accordance witg.4.3

The control degice must be designeaind operated to the appropriate:

(a) European Standards; or

(b) In the absence of a relevant European Standards, such other standard which

is in common use within the European Union; and

(© Interconnection Agreement

CC.7.5.8 Interconnector Frequency Response

CC.7.5.8.1  An Interconnector must be capable of maintaining i&ctive Poweroutput (i.e.
when operating in Import mode) to th€ransmission Systerat a level not less than
the amount determined by the linear relationship shown in the figbedow for
System Frequencghanges within the rangé to f, Hz, such that if theSystem
Frequencydrops tof; Hz theActive Poweroutput shall not decrease by more than
100 - P, where P, is the upperActive Power limit as a percentage of théctive

Power output before theFrequencychange event, where;

(i) foK oF

(ii) ny | DIKH |1

i) nyl DA T

(ivy, ppiXmnm: | OGABS t26SNJ
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A
Active Power

100% Active Power

P:

Y

fi f2 50Hz f

Settings for each df;, f, and P; shall be specified by theSQOat least 120Business
Daysprior to theL y i S ND 2 ¢ofiesldeiiGhe&iadaénal Date Thelnterconnector
Operator shall be responsibldor implementing the appropriate settings during

Commissioning

Alterations to these settings may be requested in tirale by the TSOand the
implementation of the settings shall commence witHifh seconds of receipt of

the signal from théf SO

Note: Ths clause is in addition to any other obligationsFoequencyPerformance

that the Interconnectormay already have.

CC.7.5.8.2  Anlnterconnectormust be capable of maintaining ifsctive Powerinput (i.e. when
operating in Export mode) from thEransmission Systerat a level not greater than
the amount determined by the linear relationship shown in the figure below for
System Frequencghanges within the rang& to f, Hz, such that if theSystem
Frequencydrops tof; Hz theActive Powerinput decreases by more than 100P;
whereP; is the lowerActive Powerimit as a percentage of thactive Poweroutput

before the frequency change event, where;

0) foKsF

(ii) ny | DA 1

@iy nyl DRI T

(iv)y x¥kmnE: L OGAGS t 26 SN
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CC.7.5.8.3

A
Active Power

100% Active Power

Ps

Y

fs fo s0Hz f

Settings for each dfk, f, and P; shall be specified by th€SOat least 120Business
Daysprior to theL y (i S ND 2 ¢ofiesldeiGheiadénal Date Thelnterconnector
Operator shall be responsibleof implementing the appropriate settings during

Commissioning

Alterations to these settings may be requested in i@l by the TSOand the
implementation of the settings shall commence within 10 seconds of receipt of the

signal from theTSO

Note: Ths clause is in addition to any other obligationsFoequencyPerformance

that the Interconnectormay already have.

At the Grid Connection Pointhe Active Poweroutput under steady state conditions
of anylnterconnectordirectly connected to thdransmision Systenshould not be
affected byVoltage changes in the normal operating range specified by more than
the change inActive Powerlosses at reduced or increas&tbltage TheReactive
Power output under steady state conditions should be fully availadienormal

operating range.

H

CC.7.5.84

The Frequency Deadbandbr all Interconnectorsshould be no greater than 0.03H

(for the avoidance of doubt, £0.015Hz).
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CC.7.5.8.5

CC.7.5.8.6

CC.7.5.8.7

TheTSGshall specify, on a sigpecific basis, how admterconnectorshall be capablé
of modifying the transmittedActive Rower infeed in case of disturbances into one
more of the AC networks to which it is connected. If the initial delay prior to the
of the change is greater than 10 milliseconds from receiving the triggering signg

by the TSQ it shall be reasonably justified by th&erconnectorto the TSO

An Interconnectorshall limit its loss ofctive Power injection in a synchronous arg
to a value specified by the relevalSOdor their respective loadrrequencycontrol
area, based on thelnterconnector'simpact on the power system. The value will

specified on a sitspecific basis.

Where anlnterconnectorconnects two or more control areas, the relevant TSOs
consult each other in order to set a coordinated value, aaseby-casebasis, of the

maximum loss ofctive Power injection, taking into account common mode failureg

In the case where thdnterconnector is connecting a D€onnected Controllable
PPM the adjustment ofActive Power Frequencyresponse shall be litdd by the
capability of the D@onnectedControllable PPM

CC.7.5.9

CC.7.5.91

Automatic Voltage Regulation

All Interconnectors (excluding Current Source Technoloyyshall be capable of
contributing to control ofTransmission SysterWoltage by continuous modulation

of Interconnector Voltageby means of a suitable continuously actiAgtomatic
Voltage Regulation (AVR)hich shall be in accordance with European Standards
and the characteristics of which have been accepted by T&©prior to the

Connection Datesuch acceptace not to be unreasonably withheld.

InterconnectorsusingCurrent Source Technologhall be capable of meeting the
Reactive Powerequirements to satisfy unitiPower Factoat rated MW import /

export at theConnection Point
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CC.7.5.9.2

CC.7.5.9.3

CC.7.5.94

The Voltage RegulationSystemshall be capable of receiving\®ltage Regulation Set
point for the Voltageat the Connection Point TheVoltage RegulationSystemshall act to
regulate the Voltage at this point by continuous modulation of the y i S ND 2 y
Reactive Poweroutput, within its Reactive Powerrange. A change to th&oltage
Regulation Sepoint shall be implementedy the Interconnector within 20 secondof

receiptof the appropriate signal from th€SO

The Voltage RegulatiorSystemSlope Settingshall be capabl®f being set to any valu
between 1% and 10%. The setting sbhallspecified by thdSCat least 12(Business Day
prior to the L y i S N 2 Woh&ldaii@psiRtianal Date. The Interconnector shall be
responsible for implementing the appropriate settingaring Commissioning The slope
setting may be varied from time to time depending dransmission Systemeeds.The
TSOshall give thelnterconnector a minimum of 1Business Daysiotice if a change i
required. Thdnterconnectorshall formally confirmhat any requested changes have be

implemented within 1Business Daysf receiving thet { hfdraal request.

The speed of response of théltage Regulation Systenshall be such that, following
step change iVoltageat the Connection Pointhe Interconnector shall achieve 90 % of i
steadystate Reactive Powemresponse within 1 second. The response may requi

transition from maximunMvar production to maximunMvar absorption or viceversa.
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CC.7.5.95

An Interconnector Converter Statioshallbe capable of implementing the followir

Reactive Powecontrol modes which shall be available to fh80:

@)

(b)

(©)

(d)

(€)

The speed of response of tholtageRegulation Systenshall be such that,
following a step change involtage at the Connection Point the
Interconnector Converter Stationshall achieve 90 % of its steasiate
Reactive Poweresponse within 1 second. Tleactive Powemust settle
at the steadystate Reactive Powerresponsewithin 5 seconds, with a
steadystate ReactivePowertolerance no greater tha5 % of the maximum
Reactive Power

Subject to agreement witlTSQ the Voltage Regulation Sepoint may be
operated with or without a deadband selectable in a range from zero to

of reference 1 p.uTransmission Systeioltage, with continuous setting.

Voltage Regulation Segboint shall include the capability to chandeactive
Poweroutput based on a combation of a modified sepoint Voltage and an
additional instructedReactive Powecomponent. Thel SOwill specify a slopg

with a range and step onsite-specific basis.

Reactive Powercontrol (Q) sefoint to maintain theReactive Powerset-
point at the Connection Point Thelnterconnector Converter Statioshall be
capable of setting thdReactive Powessetpoint at least within theReactive
Powerrange specified in CC.7.5.10, and controlling Reactive Poweat the
Connection Pointo an accuracy within + 5 % of tiReactive Poweset-point.
The requiredReactive Powerange shall be agreed and-oodinated between

the TSCand thelnterconnectorowner;

Power Factorcontrol (PF) sepoint to maintain thePower Factorset-point at
the Connection Point Thelnterconnector Converter Statiorshall be capablg
of controlling theReactive Powenmt least within theReactive Poweranges
specified in CC.7.91with maximum setting steps as specified by T&Obut

no greater than 0.01 p.u;

The maximunVoltage step allowed at theConnectionPoint due to operation

of the Reactive Powecontrol modes is 0.03 p.u..

AnInterconnector Converter Statioshall be cpable of operating in
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additionalReactive Powecontrol modes specified by thESO

4) TheTSGCshall specify any equipment needed to enable the remote selectig

Reactive Powecontrol modes and sepoints.

CC.7.5.10

Interconnector Reactive Power

€) There is a rquirement for a continuoushkacting automatic control system
to provide control of the/oltage(or zero transfer oReactive Poweas
applicable forCurrent Source Technoloywyt theGrid Connection Point

without instability over the entire operating range the Interconnector.

(b) AnInterconnectormust be capable of maintaining zero transfelReactive
Powerat the Grid Connection Poinat all Active Poweroutput levels under
steady statévoltageconditions. The steady state tolerance Beactive
Powertransfer to and from thélransmission Systeraxpressed itMvar

shall be no greater than 5% of the ratibtiV.
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(c)  Anlinterconnector(excludingCurrent Source Technoloyynust be capable of
supplying ratedMW import / export at any point between thenfiits 0.95
Power Factotagging and 0.98ower Factoteading based on the
Interconnector Registered Export Capacéythe Connection PointFor the
avoidance of doubtinterconnectorsshall be capable of operating at any poif
within the shaded section fahe Power Factoranges folRegistered Import
Capacityor Registered Export Capacitidtustrated inFigureCC.7.5.10The
box shape is defined by the higher figure betwéeterconnector Registered

Import CapacityandInterconnector Registered Export Capacity

Active Power

A .
Maximum

0.95 Power Factor
Import Lagging of
Interconnector
Registered Export
Capacity.

A

» Power Factor

0.95 Power Factor
Leading of
Interconnector
Registered Export
Capacity.

Maximum
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Voltage (p.u.)

=
o
i

Ly
o
o

o
©
Ul

(d)

TheR

Interconnector Converter Statioghall not result in &oltagestep exceeding 0.03 pu at

AnlInterconnector Converter Statioconnecting to theTransmission Systershall

be capable of providnReactive Powens per the followng requirement at its

maximumActive Power transmission capacity (#dive Powerless than or equal

to Registered CapacitfPmax)) at th&Connection Point

eactive Powevariation by theReactive Powecontrol mode of the

the connedion point.

110kV Connection Voltage

S Y !
1 -0.33,1.118 1 0.33,1.118
i i
| e 1
| i
1 ]
1 (]
I + i
1 (]
| i
| 1 i
| |
i -0.33,0.90 0.33,0.90 !
L B T 4
? f f f f f f |
-0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4
Consumption (lead) <-- Q/Pmax --> Production (lag)
220kV Connection Voltage
? -------------------------------------------------------------------- ?
1 -0.33,1.114 T 0.33,1.114:
i i
(] 1
] T 1
(] ]
] ]
] 1
(] ]
(] -T- ]
[} 1
] ]
(] ]
i 1 i
i -0.33, 0.90 0.33,0.90 |
L TR R T e 4
I i 1 f 1 i I |
-0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4

Consumption (lead) <-- Q/Pmax --> Production (lag)
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AnlInterconnectorshall be capable of moving to any operating point within thei
U-Q/Pnax profile, without undue delay, and shall be cépaof moving from its
minimumReactive Bwer capability Qii/Pmax (Import/Lead) to its maximum
Reactive Bwer capability Q../Pmax (Export/Lag) withirl20 seconds, depending

onthe Active Pwer output.

(e) Thelnterconnectorshall ensure that the reactive power of Itg#erconnector
Converter Statiorexchanged with th@ransmission Systerat the Connecion

Pointis limited to values specified by tA&O

(H A remote endnterconnector Converter Statioshall be capable of providing
Reactive Poweas per the folloving requirement at its maximurActive Power

transmssion capacity (Pmax) at tBennection Bint:

110kV and 220kV Connection Voltage
1.15 T

[
[
=)

-0.33, 1.118 T 0.23, 1.118

[ [
= [
] (¥}
1 1
T T

Voltage [p.u.]
=
Lo
(%]
1

-0.33, 0.90 0.33, 0.90

0.85 | i i i i i
-0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 04
Consumption (lead) <-- Q/Pmax --= Production (lag)
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400kV Connection Voltage

1.15 T

1.10 T
3 1.05
2 -0.330, 1.05 0.330, 1.05
o 1.00 +
i
]
:_E 0595 T

-0.33, 0.90 0.33, 0.50
0.90
0.85 | f f f f f t i
-0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 04
Consumption (lead) <-- Q/Pmax --> Production (lag)
CC.7.5.11 Interconnection Agreement

CC.7.5.11.1 The Interconnection Agreementshall consist of aninterconnector Operating
Protocol between at least, theTSOand the External System Operatobut may
include the Interconnector Operator. The agreement shall pvide operational
details; requirements and services affecting tBgstemand the External System.

For clarity, this shall not supersede any other agreements and is required to ensure
System Security when operating thelnterconnector. The Interconnection
Agreementshall be agreed not less than 6 months prior to operation.

CC.75.12 Fault Ride Through

CC.7.5.12.1 Interconnector Converter Stationsonnected to theTransmission Systershall be
capable of staying connected to th€&ransmission Systenand continuing ©
operate stably during symmetric and asymmethioltage Dips The wltage
againsttime profile specifies the reqred capability for the minimunyoltage and
Fault RideThrough Timeat the Connection Pointbefore, during and after the
Voltage Dip That capbility shall be in accordance with the voltaggainsttime
profile as specified in Figure CC.7.5.12.

128



100%

80%

(U/p.u.)

60%

40%

20%

Voltage

*
]
]
1
1
1
1
]
]
1
1
1
1
]
]
1
1
1
1
1
]
1
1
1
1
1
[]
1
1
1
1
1

L

0%
0.000

-

CC.7.5.12.2

CC.7.5.12.3

/0.150,0%

10.000, 50%

_________________
-------------------------------
______

1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000 5.000 10.000

Time (seconds)

Figure CC.7.5.12: Voltaggainsttime profile at the Connection Point fg
symmetric amd asymmetric fault conditions

Upon request by thénterconnector Operator the TSGshall specify the préault
and postfault conditions for the faultide-through capability. This includes;

() the calculation of the prdault minimum short circuit capacity at each
Connection Poinexpressed in MVA,;

(i) pre-fault active and Reactive Bwer operating point of thelnterconnector
Converter Stationat the Connection Pointand Voltage at the Connection
Point; and

(iii) calculation of the posfault minimum short circuit capacity at ea€tonnection
Pointexpressed in MVA.

With regads to network characteristics at the remote end, theerconnector
Converter Statiorowner at the remote end shall provide the relevant data to a
connected Controllable PPM owner in accordance with the provisions
PPM1.4.2.(f).

Interconnector Converer Stationsmay disconnect from th@ransmission Systen
if the protection scheme for internal faults requires to do so. The protec
scheme for internal faults shall be designed not to jeopardise -faddtthrough
performance.

The TSOmay specifiVoltages (Uyoc) at the Connection Point on a sitespecific
basis, whereby thénterconnectoris allowed to block, and remain connected
the Network with no active andReactive Bwer contribution for a time frame that
shall be as short as technically feasibhd which shall be agreed between th8O
and thelnterconnectorowner.
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CC.75.12.4

CC.7.5.12.5

During Voltage Dips the reactive current response shall be supplied within
rating of Interconnector Converter Station with a Rise Timeno greater than
100ms and &ettling Timeno greater than 300ms.

During and after faults, priority shall always be givenAittive Powerand not
Reactive Power.

CC.7.5.12.6

The Interconnector shall reach itsActive Power set-point as quickly as the
technology allows and in any event within 500 ms oé ffransmission System
Voltagerecovering to 90% of nomingloltage for Fault Disturbancesleared within

500 ms. For longer duratioRault Disturbancesthe Interconnectorshall provide at
least 90% of it#\ctive Powerset-point within 1 second of th@ransmission System
Voltagerecovering to 90% of the nomin¥bltage.

CC.7.5.12.7

Interconnectors shall be capable of fast recovery from transient faults within
Ly G SND2 gyft&rO (i 2 NR &

CC.7.5.12.8

CC.7.5.12.9

The Interconnector shall withstand transient faults on HVAC lines in the
Transmission Systent is connected to, and shall not cause any of the equipment in
the Interconnector to disconnect from the Transmission System due to
autoreclosure of lines in the network.

Thelnterconnector Ownershall provide information to th& SOon the resilience of
the Interconnectorto Transmission Systemisturbances.

CC.7.5.12.10

The Interconnector shall be equipped with a facility to provide fault recording g
monitoring of dynamic system behaviour for each of Ingerconnector Converter,
Stations This facility shall record the following parameters:

T AC and D®oltage;
T AC and DC current;
T Active Power;

T ReactivePower; and

T Hequency

The TSOwill specify the quality of supply parameters for fault recording {
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monitoring of dynamic system bekiour. The particulars of the fault recordir
equipment including analogue and digital channels, the settings, incltrgugr

criteria, the sampling rates and the communications protocols for recorded data
be agreed between thénterconnecor and the TSO The dynamic system behavio
monitoring shall include an oscillation trigger specified by T8 with the purpose
of detecting poorly damped power oscillations. The facilities for quality of supply
dynamic system behaviour monitoringhall include arrangements for th
Interconnectorand theTSQto access the information electronically.

CC.8
CC.8.1

CC.8.2

CC.8.2.1

CC.8.3
CC.8.3.1

CC.8.3.2

TRANSMISSION SYSTEM PERFORMANCE
TheTSGCshall in accordance witRrudent Utility Practiceplan, design and operate
the Transmission Systersoas to endeavour to maintain the performance targets at

the Connection Points set out in thi€C.8

Transmission System Frequency

TheTransmission Systerrequencyis nominally 50 Hz:
(@) Normal operating ranget9.8 to 50.2 Hz
(b) DuringTransmission Systemisturbances48.0 to 52.0 Hz.

(© During exceptionalransmission Systemisturbances47.0 to 52.0 Hz.

Transmission Systeoltages

TheTransmission Systendoltagesare nominally 400kV, 220kV and 110kV. Normal
operating ranges are:

(a) 400kV system370kV to 410kV;

(b)  220kV systenm210KkV to 240KkV;

(© 110kV systeml05kV to 120kV.

DuringTransmission Systerdisturbances or following transmission faults:
(@) 400KV system350kV to 420kV;

(b) 220kV system200kV to 245kV;

(© 110KV systemd9kV to 123kV.
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CC.8.4

CC.8.5

CC.8.6

CC.9

CC.o1

CC.10

SomeTransmission Systerdisturbances (e.g. earth faults, lightning strikes) will

result in shortterm Voltagedeviations outside the above ranges.

The negative phassequence component of the phas®ltageof the Transmission

SystemVoltages will generally not exceed 1% under normal operating conditions.

TheTransmission Systelis an effectively earthed neutral system with an earth fault

factor less than 1.4.
TheTransmission Systelis designed and operated to maintain thrétial
Symmetrcal ShortCircuit Currentoelow the following:

(@) 50KA on the 400kV system;

(o) 40KA on the 220kV system;

(c) 25 kA on the 110 kV system generally;

(d) 31.5 kA at designated locations on the 110kV system.

The TSOshall notify anyUserwith a connection to theTransmisgn Systemat a

location to which item (d) above applies that the location is so designated.

TheTSGshall publish annually a list of locations designated in accordance with item
(d) above.

METERING

Metering Equipmentshall be installed at'se Sitesin accordance with the
provisions of theConnection Agreemendnd to the standards defined in the

Metering Code

USER PROTECTION AND POWER QUALITY

CC.1Ghall apply to thédSO, Generators, Interconnectoasid DemandCustomers
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CC.10.1

CC.10.2

CC.10.3

CC.104

EveryUsershall, acting in accordance wi@ood Industry Practicebe responsible,
insofar as is reasonably practicable, for ensuring that faulBlantand Apparatus
cause minimal disturbance to thigower System Faults orPlantand/or Apparatus
connected to theTransmission Systershould be cleared as soon as possible with
no deliberate time delay introduced and in any event should be cleared within a

maximum time of:

(@) 120 milliseconds for the 110 kV system;
(b) 100 milliseconds for the 2%V system; and
(c) 80 milliseconds for the 400 kV system.

These clearance times are from primary protection systems only. Without limiting
this obligation, dJsershall as a minimum prior to connection of thiser's System
to the Transmission Systerimstal and maintain, in accordance withood Industry

Practice the protection equipment specified @C.10.&ndCC.10.9

For the avoidance of doubt, the adequacy of protection equipment installedhéy t
User for protecting the User's Plant and Apparatus againstTransmission System
disturbances is for théJserto determine. It should also be noted that thie{ h Q&
requirements are primarily intended to protect thEransmission Systerfacilities,
althoughthey afford a level of protection tbsersthey are not primarily designed to
protect! & Smididities.

For the purpose o€C.10.1The minimum protection requirements for dserfacility
connecting to theTransmission Systerwill vary according to type, siz&arthing
and method of connectionUserprotection required by thé SGshould always be in

service when associated plant is in service.

It should be noted that high speed automatic reclosing (HSAR) is a feature of
Trangnission Systenoperation. This feature is characterised by the sudden re
energisation of the power supply after a dead time of approximately 600
milliseconds. All tripping and high speed reclosing on the 11&ystemis three

pole. Tripping and high spd reclosing on the 220 kV and 400 kV Systems is a

combination of single pole and three pole.
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CC.10.5

CC.10.6

CC.10.7

CC.10.8

CC.10.9

CC.109.1

It is recommended thatUsers take precautions against disturbances on the
Transmission Systemmcluding without limitation protection against:

(@) load unbalance (rgative sequence) protection;

(o) over/undervoltage;

(c) over/lunderfrequency;

(d) a combination of (b) and (c) that may result in overfluxing; and

(e) high speed automatic reclosing (HSAR), where applicable.

Usersmay consult with ther SOwith respect to protection adegpcy.

In order to ensure secure operation of tligansmission Systerand correct ce
ordination and discrimination between faults on tAeansmission Systerand the
Distribution Systemand User Systemgssettings forUser'sprotection systems that
may have arOperational Effectshall be notified to thelr SGand it will be necessary
for the TSOto, and the TSOmay, prohibit the settings of someser protection
systems within certain ranges. Protection systems where such liom&twvill apply
include, but are not limited to:

(a) Generation Unitunder-frequency, ovefcurrent, or distance protection;

(b) transformer overfluxing, overcurrent, or distance protection;

) lossof-mains protection.

A mechanism for the notification, and wheremigable approval and determination,
of such settings will be set out in thdser's Connection Agreemenbr other

agreements.

The TSOshall provide to theUser the information and signals necessary for the
interface ceordination and operation of thé & $§ ptddection, in accordance with
the relevant provisions of theConnection Agreementother agreements and

CC.7.256

Where it is feasible to do so, tHESOshall provide circuit breaker fail protection on
Grid Connection Pait circuitbreakers installed in new transmission stations.

Generators

Generatorsshall provide:
(a) differential protection on theGenerator Transformer The connections

between theGrid Connection Pointircuit breaker and thédV terminas of
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the Generator Transformershall be included in the protected zone of this
differential protection.

(b) backup protection (to thelTransmission Systejnon Generation Units. The
TSOacting reasonably shall require one or more of the following to be
instdled:  generator overcurrent protection, voltage controlled generator
overcurrent protection or generator distance protection;

(c) under frequency protection; and

(d) Generation Unitloss of excitation protection.

CC.10.9.2 The TSOmay require an individuaGenerator, or group of Generators to install
additional protection and/or control schemes, where th&Ocan reasonably show
that it is prudent or necessary to do so. These schemes may include but are not

limited to the following:

(@) Generation Unitover/undervoltage potection.

(o) Generation Unitover-frequency protection.

(c) Generation Unittransformer neutral displacement voltage detection.
(d) lossof-mains protection (rate of change of frequency or vector shift).
(e) Generation Unitpole slip protection.

(f) Power Systenstabiliser.

CC.10.9.3 Distance protection shall be provided by ti&Oon the Grid Connection Point

circuit breake of Generator Transformers

S

CC.1094 The schemes and settings of the different control devices ofGkeaeration Units

that are necessary foFransmission Systerstability and for taking emergency actior
shall be coordinated and agreed between th80Oand the Generator Any changes
to the schemes and settings, of the different control devices ofGleaeration Units

shall be coordinated and agreed between fi®Candthe Generator.
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CC.10.9.6

CC.10.9.7

CC.10.9.8

CC.10.9.5

(a)
KS¢{mKIFftf aLSOATe G(KS &a0OKSYSa y
Transmission Systelh G {Ay3 Ayd2 I 002dzpsy & KB
Ly i at KS LINPGSOGAZ2Y aORgE8E (I NVBHERS
TransmissionSystema ¢g8KSE BEIIAYIDSNENSE AR EY
aKltt 0SS O22NRAYLGSRe {IhRR IDEYENR (cs
LINPGSOlGA2Y &a0KSYS&a FyR aSiddAiay3a T2
0KS LISNF2DEYy FuUSi®Fy ! yvAl

(b) 9t SOG BRI SION A 2IWSFENIKSAK £ty Alid 1S LI
2LISNI GAz2yltf O2yidNRBtasz GF1Ay3a Ayidz
KSHfGK yR al¥Sde 2F adqlr¥F yR 27
G0KEBSY SNI G2y ! yAda

(¢ / KI yISEALINRG SIS 2y aOKSDS¥SNBERFR ¢
¢CNF yaYAadahgR fieaid&B &S i iDASKBaNI NBRIKYY
0S I ANBSR oO{ShysRSBBYIANKSIRA2Yy | YAl

The Generatorshall organise its protection and control devices aca@dance with
the following priority ranking (from highest to lowest):

() Transmission Systerand Generation Unitprotection;

(i) Synthetic inertia (if applicable);

(i) Frequency Control

(iv) Power restrictionand

(v) Power gradient constraint.

Generatoss shall be capall of exchanging information with th€3 in real time or
periodically with time stamping, as specified by th&). TheTS shall specify the
content of information exchanges including a precise list of data to be provide
the Generata.

Generatorsshallbe capable of remaining connected to theetwork during single
phase or thregphase autereclosures on mesheNetwork lines. The details of that
capability shall be subject to coordination andgreements on protection schemes

and settings as referred to ICC.10.9.5.
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CC.10.10 DSO

CC.10.10.1 TheDSGshall providedifferentiatprotection onGrid Connected Transformers.

CC.1010.2 ¢ K&E{ NI & NBljAABNE GKE&GlIff I RRAGAZ2YIEKIINRGSC
¢{6Fy NBlFrazylofte akK2¢ G(KFG Al AaaLNBzRSYyQ
A y O hudziteéSnot limited to the followiny

(a) directional overcurrent protection or distance protection on! & SN &
transformer(s);

(o) direct intertripping between theGrid Connection Pointircuit breakerand
the User Connection Poirtircuit breaker;

(c) neutral voltage displacement protection ¢#Vside of & Sthikstormer(s);

(d) loss of mains protection;

(e) under/over voltage protection;

() under/over frequency protection;

(9) unit (differential) type protection omistribution Systernlines or cables;

() distance protetion on the User Connection Pointcircuit breaker on
Distribution lines or cables;

()  bus zone protection on 110 KMstribution Systembusbars; and

() teleprotection channels (for use with distance protection) between Grd

Connection Pointircuit breake and User Connection Pointircuit breaker.

CC.10.10.3 Distance protection or overurrent protection shall be provided by tie&SCon Grid
Connection Pointircuit breaker(s) unless where otherwise agreed by T&®and
DSO.

0310.10.4 CKS{aKItf aLISOATE (KS RSOAOSHE TraysRissird
Systent Gl 1Ay3 Ayid2 | 002 dFh & KEOo @&k BYO(
ALISOATAO olarad ¢KS LINPSIASIAIINR20ydzIBARR/S
Transmission Systent, & ¢St a GKS aSkadNEadziNg

aKFtt 0SS O22NRAYI (SR HYYR5EBNBESR 06Sis
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CC.10.10.5

CC.10.10.6

CC.10.10.7

9t SOUNXOI ¢ LINRAGESIONIM G20yt Aa 2Ky £ € B &1G-9YS LI
2LISNF GA2Yy I ORYyIiQD2dyd (GREyaASAYNR (&
FyYyR &l f¥Sde 2F adlFFF¥ FyR 2F GKS L)z
S5AA0GNAOdzPA 2y {@&aiGSY

¢ KS{ hy R 5(A/Si N& 0 dzi2AdyyS N 83K &Y | INBS 2y
A0KSYSa NEKSHETUA FREX FR L&FalKS I NNI
LIN2GSOlA2Y BOXKSENKadz@F2yi KEeailisSy

¢ K&S{ hy R 5{ Kliall agree on the schemes and settings of the different cont
devices of the5 A & (1 N 6 dzii rel@vgint fr &ystans decurityroa sitespecific
basis.¢ K&{ hy R 5{ Kslall agree on any changes to the schemes and setti

of the control devices. This agreement shall include the following elements:

isolated (network) operation;
damping of oscillations;
disturbances to th&ramsmission System

automatic switching to emergency supply and restoration to normal topology; {

=A =/ =2 =4 =

automatic circuitbreaker reclosure (on Iphase faults).

CKSB{RKIFtt aSd GKS LINRGSOGDRYG NNARIzIESA

O2 YLX Al IS K 26A Y3 LINR2NRGE NI ylA
AYLR NI yOSY

(i) Transmission Systemprotection
(i) Distribution Systermprotection
(i) Frequency controlActive Power adjustment)

(iv) Power restriction
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CC.10.11 Demand Customers
CC.10.11.1 Demand Customersshall provide differentialprotection on Grid Connected
Transformers.
CC.10.11.2 ¢ KS{ ¥l & NIDg§midNBstomers 2 Ayaidlftf RRAGAZYIf LI
GKSNBIS{ Oy NBlFazylofeée akKz2g¢g GKFIG AG A& LINYZF
Y& A yhobldarngr
(a) directional osercurrent protection or distance protection oBrid Connected
Transformer(swherethe User SystentontainsEmbedded Generation
(b) neutral voltage displacement protection ollV side of Grid Connected
Transformer(s)
(c) loss of mains protection wherghe User §stem contains Embedded
Generation
(d) under/over voltage protection wherghe User Systemcontains Embedded
Generation and
(e) under/over frequency protection wheréhe User SystencontainsEmbedded
Generation
CC.10.11.3 Distance protection or oveturrent protection shll be provided by th&SOon the
Grid Connection Pointircuit breaker(s).
05)10.11.4 CKS{aKFff ALISOATE (GKS RSOAOSa TragsRissdrb

Systent Gl 1Ay3 Ayiz | 002 dzy5id Yil /SR 6ok IENGE G
ALIS DAFFAAMGE @ ¢ KS LINPUSOGA2FSYHIOREBY B AN
Transmission Systenh, & ¢St f | a4 (0KS &HSivl »yVyRI & KNDA

A

O22NRAYFGSR I yR ¢H hyRSHERGSIR Ty SR 2
9f SOGNR Ot LINBYI §/GRI ABKDAZ R GBKS LINBOSR

O2yiNREfas GF{Ay3 Ayidz2 FO0O02dyd aK

S &
A0FTT YR 2F (KS Lzt A0z 1588 YaSIR a0
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b

CC.10.11.5

CC.10.11.6

CC.10.11.7

¢tKE{ hyR 5iKYF yR EBOSNR @It | INBS 2vy
a0KSYSa NBf SBIYWVYRTIONJRI KEyie 6KS NN
LIN2GSOlA2Y BOKBSYRBawRIA fiKEe

¢ KS{ hy R 5(8kyS y R £ b P&allagre: on thechemes and settings of
the different control devices of th8 S Y I Yy R 1i@lkevénk for 5yi$tém security on &
site-specific basis¢ K& { h Yy R 5XYS y R @16 ¢ BHdlh dgiee on any
changes to the schemes and settings of the control devices. ghéerment shall

include but may not be limited to the following elements:

1 isolated (network) operation;

9 damping of oscillations;

1 disturbances to th&ransmission System

i automatic switching to emergency supply and restoration to normal topolo
and

1 automdic circuitbreaker reclosure (on iphase faults).

¢ KS5SYIl yR @Ilg¢sidl set the protection and control devices of i
5SYIyR @lcoipliaicé &ith the following priority ranking, organised

decreasing order of importance:

() TransmissiorSystemprotection
(i) 5SYI YR @dteOtiori A (i &
(i) Frequencycontrol (active power adjustment)

(iv) Power restriction
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CC.10.12 Interconnectors
CC.10.12.1 Ly d SNO2¥ KISTOfii 2 INHR OA RS Y

(@)

(b)

(©)

(d)

differential protection on thelnterconnector Transformer The connections
between theGrid Connection Pointircuit breaker and thélVterminals of the
Interconnector Transformershall be included in the protected zone of this
differential protection, or in the event that other plant such as filter banks or
reactors are connected to these contiens they shall be protected by a
suitable buszone or differential protection scheme.

primary and backup protection for any plant (e.g. filter banks, reactors,
damping resistors) which may be connected between @éd Connection
Point circuit breaker andhe Interconnector Transformer

backup protection (to thelransmission Systejrnon Interconnectors.The TSO
acting reasonably shall require one or more of the following to be installed:
Interconnector overcurrent protection, Voltage controlled Interconnecor
overcurrent protection otnterconnectordistance protection;

over/ underFrequencyprotection; and over/undewoltage protection.
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CC.10.12.2

The TSOmay require an individudinterconnector Operator,to install additional

protection andor control schemes, where th&SOcan reasonably show that it is

prudent or necessary to do so. These schemes may include but are not limited to

the following:

(@)
(b)

Power System Stabiliser;
Ability to accept set points and commands (e.g. to ramp up or ranwendor

reverse MW and or Mvar flows), frem—external-System—thtegrity—Protection
schemes.

(c) Automatic remedial actions such as stopping the ramping and blocking FSM,

O, LFSMJ andFrequencycontrol.

CC.10.12.3

Distance protection shall be provided by ti&Oon the Grid Connection Point

circuit breakermf Interconnector Transformers

CC.10.12.4

C2NJ 0KS St SOUNROIE LINRUSOGAZ2Y &aOKSYS

(@)

(b)

()

CKS{ mKIFff ALSOATE (KS &a0KSYSa Iy
Transmission Systelh G 1 Ay 3 Ayiz i SAIA dryi h O
LYGSNO2yySOUG2N & 2¢/ KOS NILBIRI SOk XiAa 2 vy & (
LYGSNO2yySOUG2 NI I/y2R DiaAS@isSidl Systeth & A 25y5&
aStiAy3a NBEYEBNDAYYEOUKN & RIyIZAS NGIS N
F'yYyR RINBE ¢ S yh yRK QKIS NORIY y¢ K 2LINR § S
FYyR aSidAy3aa F2NJI AYISNyYylLrf StSOGNRQ
FYYOGSND2yySOG2N» / 2y BSNISNI {GFdAz2Yy
9t SOUNROF £ LINRYGISSONIO22YYY S D 2 NI K B Ky @S9
LINSEOSRSYOS 2@SNJ 2LISNYGAZ2Y I O2yiNZ
aeaiusSy FyrR GKS KSIfGK FyR al ¥Sae 2
Fye& RIEYFIEWBISRODAKRBSOG 2 NP/ 2y ISNISNI {
Changes to the protection schemes neddi®r the Interconnector Converter
Station and the Transmission Systenand to the settings relevant to theg

Interconnector Converter Statiorshall be agreed between th&SOand the

Interconnectorprior to implementation
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CC.10.12.5

CC.10.12.6

CC.10.12.7

(d) Undervoltage protection shdlle set by thdnterconnectorto the widest possible
technical capability of thelnterconnector Converter Station The TSO may
specify narrower settings pursuant to clauses (a), (b) and (c) above.

¢ K&{ h yR LIyKiSS ND 2aK/1S{CfG 202 2 NRAY &S BPRS

aStidAayda 2F GKS RATTFISKEFND 202ONRA NJ

AyOf dzZRAY 3 (KS aSdidray3aa BLISORST A0LIDO AT

Any change to the schemes or settings of parameters of the different control m
and protection of thelnterconnector, including the procedure, shall be coordinat

and agreed between th&SQand thelnterconnector.

The parameters of the different control modes and the protection settings of
Interconnector Converter Statioshall ke able to be changed if required by tAi&0O
The control modes and associated setpoints shall be capable of being chg
remotely as specified by thESO

Thelnterconnectorshall set the protection and control devices oflitéerconnector
Converter Staibn in compliance with the following priority ranking, organised
decreasing order of importance unless otherwise specified byl 8@

(i) Transmission System and Interconnector system protection

(i) Active Power control for emergency assistance

(iif) Synthetic ineri, if applicable

(iv) Automatic remedial actions as specified in CC.10.12.2. (c)

(v) LimitedFrequencySensitive Mode

(vi) Frequency Sensitive Modand Frequencycontrol

(vii) power gradient constraint.

If specified by the TSO, eabiterconnector Converter Statiomf anInterconnector
shall be equipped with an automatic controller capable of receiving instructions f
the relevant system operator. This automatic controller shall be capable of operd
the Interconnector Converter Stationgn a coordinated way. The relevasystem
operator shall specify the automatic controller hierarchy pleterconnector
Converter Station

The automatic controller shall include control schemes capable of auton]
remedial actionsuch as stopping the ramping and blockiRgequency Sensiti

Mode, LimitedFrequencySensitive Mode& Over Frequency LimitedFrequency
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CC.10.12.8

Sensitive Mode, Under Frequencyand Frequencycontrol. The triggering and

blocking criteria shall be specified B$0Cand subject to notification to th€RU The

automatic controller of thelnterconnectorshall be capable of providing operationi

and alarm signal as indicated in CC. 12.2.

The automatic controller shall be capable of sending and receiving the follo

signals and commands to and from the relevant syst@erator:

(a) Startup command;

(b) Active powersetpoints;

(c) Frequency Sensitive bte settings;

(d) Reactive powenoltage or similar setpoints;

(e) Reactive powercontrol modes;

() Power oscillation damping control;

(g) Emergency blocking;

(h) Ramp blocking;

(i) Active powerflow direction; and

() Fastactive powerreversal command.

The parameters and settings of the main control functions of an Interconnector

be implemented within such a control hierarchy that makes their modificat

possible if necessary. Those main control funwiare at least:

(a) Frequency Sensitive Mode Limited Frequency Sensitive Mode ¢ Over
Frequency LimitedFrequencySensitive Mode& Under Frequency

(b) Frequencycontrol;

(c) Reactive powercontrol mode;

(d) Power oscillation damping capability; and

(e) Subsynchronous tsional interaction damping capability.

CC.10.13

CC.10.13.1

Power Quality

(a) HarmonicVoltageDistortion
Usersshall ensure that their connection to thigansmission Systemoes not
result in an increase in the level of harmonic distortion of the syppltageon

the Transmission Systepat theConnection Pointexceeding that allocated to
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them. These incremental limits will be determined by F®Cfor each! & S NI &
connection,to ensure compliance with IEC/TR 61686 and by default,
CENELEC Stand&N 50160, on th&ransmission System

The necessary data will be exchanged between both parties and the exchange of
data shall not be unreasonably withheld. This data may consist of but is not
limited to; Impedance Locat the Connection Pointbackgroundistortion

levelsand Allocated Harmonic Distortion Limits (AHDL)

(b) VoltageFluctuations
Usersshall ensure that their connection to tAigFansmission Systemoes not
result in the level of fluctuation of the suppl{oltageon the Transmission
Systemat the Connection Poinexceeding limits set out belavAnynecessary
data will be exchanged between both parties and the exchange of data shall not

be unreasonably withheld.

() Voltage Flicker

Usersshall take responsibility for limitingoltage Flickecausedby their
Plantto remain within the maximum permissib\éoltage Flickefimits
at the Connection Poings allocated to them by th€SQor, as a
minimum, those defined in Table 5 of IEC/TR 61BJ0

(i) RapidVoltageChange

Type of rapid Voltage change z—j Limit (%) | Timeframe
T

Temporary Voltage Must recover to

Depression 5 nominalVoltagein 3
P seconds
Step Change 3 One cycle

Usersshall ensure that the disturbance levels introduced by tFéémt
and/or Apparatusdo not promote rapidvoltagechanges exceeding
those specified in the above table or alternative limit allocated to them
by theTSOduring normal system operation.

TheUsercan be connected to th&ransmission Systermrovided that the

required studies have been completed by ttserto show compliance with the
limits outlined in CC.10.13.1 (a) and CC.10.13.1 (b) and have been reviewed by
the TSOFollowing consultation with th& SQ a conditional connection may be
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allowed toUserswhere modelling of the connection shows a breachhe

limits to be marginal or only occurring during contingencies as defined by the
TSO This may allow th&Jserto verify that the installation is compliant by
monitoring, or to implement a mitigation solution.

The! & SAlldrated Harmonic Distortionimmits and any special conditions
pertaining to power quality will be referenced in tlBnnection Agreement
These are subject to verification of compliance by Tsand through an on
going monitoring programme as described in OC10.2.2 (c).

In the eventthat aUsercauses any such limits in CC.10.13.1 (a) and CC.10.13.1
(b) to be breached, th& SCshall be entitled to require th&Jserto take such

steps as th&' SOGreasonably considers to be necessary in order to prevent such
breach from continuing and thgsershall comply with the { hir3téuctions
without delay.

CC.10.13.2 The aggregate power factor forzemand Customeis calculated in accordance with

the following formula:
Sum P

APF =

((Sum A + (Sum #0-5

where:
APHs the Aggregate Power Factor for tBemand Customer

Sum P is the Energy exchanged with bemand Customemt the Connection

Pointfor any halfhour period; and

Sum Q is the Reactive Energy exged with the Demand Customerat the

Connection Poinfor the same hathour period.
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CC.10.13.3 A Demand Customeshall ensure that at any load above 50%aM=#ximum Import

Capacitythe aggregate power factor as determined at t@ennection Pointin any

half-hour period shall be within the range 0.90 lagging to unity.

CC.11 COMMUNICATION FACILITIES

CC.111 The communication facilities required to be providedUsersare addressed in the

Operating Codes

CC.12 SIGNALS TO BE PROVIDED BY USERS

CC.121 EachUsershall provide such signals and indications in relation toldker'sPlant
andApparatusas are requied by theTSQO(acting reasonably) in accordance with

the Connection Agreement

CC.12.2 Signals and indications required to be providedUsgrswill include but shall not be

limited to the following:

(@) LV switchgear positions pertinent to the status of ea@rid Camnected
Transformer through a set of two potential free auxiliary contacts (one
contact normally open and one contact normally closed when circuit breaker
is open) for each circuit breaker;

(b) kV at transformer lowoltageterminals; and

(c) a minimum of four set of normally open potential free auxiliary contacts in

each transformer LV bay for fault indication.

(d), (e), (M), (9), (h}i) and (j)are applicabldo Generatorsonly:

(d) MW and +£Mvar at alternator terminals of eacBeneration Unit

(e) kV atGenerator TansformerLVterminals;

(f) Generator Transformetap position;

(9) Measured or derived MW output on each fuel, fra@eneration Unitsthat

can continuously fire on more than one fuel simultaneously;
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(h) Where it is agreed between th€SOand the Generatorthat signds are not
available on theHVterminals, +/ MW and +/ Mvar shall be provided at the
Grid Connected Transformdow Voltageterminals; and

() RemainingSecondary Fuetapability (where applicable) in MWh equivalent

when running aRegistered Capacity

() With regard to realtime monitoring of Frequency Sensitive Modeas
described inOC.] the Generator shall beequipped to transfer in real time
and in a secured manner, at least the following signals:

T status signal oFrequency Sensitive Modéon/off);

T actual parameter settings fakctive Powerfrequency response; and

T GovernorDroop and Frequency BsponseDeadband

The TSOshall specify additional signals to be provided by @&enerator by
monitoring and recording deees in order to verify the performance of the

active power frequency response provision of participatBgneration Units

(k) and () are applicable td>emand Customerenly:

(k) MW and ++ Mvar at the HV terminals of theGrid Connected Transformer
and

() Grid Connected Transforme&ap position.

(m), (n), (0), (p), (q), (r§s) and (t)are applicable tdemand Side Unit Operators

who represent @emand Side Unit:

(m) Demand Side Unit MW Respon$em Generationoperating inContinuous
Parallel Modeor ShavingMode;

(n) Demand Side Unit MW Respongeom avoidedDemandconsumption and
Generationoperating inLopping Mode Standby Modeor Automatic Mains
Failure Mode

(o) Remainingddemand Side Unit MVAvailability;

(p) Demand Side Unit MW Respongeom eachindividual DemandSite with a
Demand Side Unit MW Capacibf greater than or equal to MIW;

(9) MW Output from Generation Unitswith a Capacitygreater than or equal to
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5MW,;

(n Mvar Output from Generation Unitswith a Capacitygreater than or equal to
5 MW at Individual Demand Bes with a Maximum Export Capacitgpecified
in the Connection Agreemenbr DSO Connection Agreemeiats applicable,
as required by the TSO;

(s) AggregateMW Output from Generation Unitswith a combinedCapacityof
greater than or equal to MW on anindividua Demand Siteas required by
the TSO; and

() Demand Side Unit MW Respondeom eachIndividual Demand Sitehat
comprises thddemand Side Unjtas required by the TSO.

(u), (v), (w) (x)and (y) are applicable tdnterconnectorsonly:

(u) +/-MW and +fMvar at the high Voltage terminals of theInterconnector
Transformer

(v) kVat Interconnector TransformehighVoltageterminals;

(w) Interconnector Transformetap position;

(x) Interconnectorstatus; and

(y) Frequency

(2) Startup signals;

(aa) AC and D®oltage measurements;

(bb) ACand DC current measurements;

(cc) Activeand Reactive Powemeasurements on the AC side;

(dd) DC power measurements;

(ee)HVDC converter unit level operation in a mylile type HVDC converter;

(ff) elements and topology status;

(gg) Frequency Sensitive ModeLimited Frequency Sensitive Mode¢ Over
Frequencyand LimitedFrequencySensitive Mode; Under FrequencyActive
Powerranges;

(hh) emergency blocking;

(i) ramp blocking; and

(j) fastActive Powemreversal.
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CC.12.3 Where signals or indications required to be provided by theerunder CC.12.2
become unavailable or do not comply with applicable standards due to failure of
the! & Sthdarizal equipment or any other reason under the control of theer,
the User shall, acting in accordance witBoad Industry Practice restore or

correct the signals and/or indications as soon as possible.

CC.124 Signalgo be provided byJsersshall be presented in such form as is nominated
by theTSO
CC.125 Where, theTSQ acting reasonably, determines that because dadificationto

the Transmission Systemor otherwise to meet aTransmission System
requirement, additional signals and/or indications in relation tdser's Plantand
Apparatusare required, theTSOshall notify that requirement to théJser. On
receipt of sucha notification theUser shall promptly, and in accordance with
Good Industry Practiceensure that such signals and/or indications are made

available at the relevant marshalling rack.

CC.12.6 Demand Side Unit Operatorand Generator Aggregatorshall provide theTSO
the specification of the method of aggregation of SCADA from multiple sites. The

minimum specifications shall be agreed with thidQn advance and shall inclad

(a) signals fromDemand Side Unit Operatorshall be relayed to thelSO
Telecommunication riterface Cabinetwhich reflect theDemand Side Unit
MW Responséo an accuracy of within MW of the actualDemand Side Unit
MW Responsewithin 15 seconds of change occurring to tbemand Side
Unit MW Responsgand
(b) a single failure of an item of tlBemarR { A RS | y AeuipimdriiSvilll G 2 ND &

not result in:

(i) loss of control of more than onadividual Demand Site

(ii) loss ofDemand Side Unit MW Respons# more than onelndividual
Demand Siteor

(i) the Demand Side Unit MW Respong®m Generationor Demand Side
Unit MW Responsefrom avoidedDemand consumption signals being
incorrect by more than theDemand Side Unit MW Capacitgf the
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CC.13

CC.131

CC.14

CC.141

CC.14.2

CC.15

CC.151

Individual Demand Sitewith the highest Demand Side Unit MW
Capacitycomprising theDemand Side Unit

POWER SUPPLIES

EachUsershall provide:

(@) 400 V ac / 230 V ac power supplies as required byTi®&for Transmission
Station facilities, the capacityand detailof which shall be as specified kiye

TSCand provided for in théJser's Connection Agreement

(b) a standby suppifor all ac power suppliger Transmission Statiofacilitiesby a
diesel generator, unless alternative means are agreed \hgh TSO such
agreement not to be unreasonably withheld. In the event of loss of mains,

standby supplies shall be capable ofrfiesustained for a minimum of 10 hours.

RESPONSIBILITY FOR SAFETY

For eachUser Siteand in consultation with thé&Jser, the TSGshall detail in the
Operation Instructionghe demarcation of responsibility for safety of persons
carrying out work or tegng at theUser's Connection Sitend on circuits which

cross theUser's Siteat any point.

More detailed information on procedures and responsibilities involved in safety

procedures is set out I©C.11

COMMISSIONING AND NOTIFICATION

TheTSCand theUsershall, in accordance with the provisions set out in the
Connection Agreementmeet to discus€ommissioningincludingCommissioning
Testsand Grid Code TestsTheUser'sobligations in relabn to Testingset out in

this CC.1%re in addition to the requirements under ttli@nnection Agreement
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CC.15.2

CC.15.3

CC.154

CC.155

Usersare required to carry out such tests (which are defined td3sel Code Tesj)s
as are required in order to confirthat the User's Planeind Apparatusmeets all

the requirements of the&Grid Codevhich must be met prior to th©perational

Date. TheTSOmay, under theConnection Agreementnotify to theUsersuchGrid
Code Testas it requires thaJserto carry out. Th TSOmay not necessarily test for
CC.7.3.1.(b), (c), (d)(i)and(e) but reserve the right to test to establish design and
operational conpliance. For the avoidance of doubt it is the responsibility sers

at all times to ensure their compliance with tid Codeand testing successfully or

otherwise shall not in any way diminish or reduce such responsibilities.

WhereCommissionings likely to involve a requirement fdbispatchfor Test
purposes, thdJsershall, as soon as possible, notify th&Cof this requirement,
including reasonable details as to the duration and typ&extingrequired. Users
shall give théf'SOreasonable adance notice (being not less than fifteen (15)
Business Dayof the time of carrying out of th€ommissioning TestsThe time
and date of such commissioning shall be reconfirmed not less than three (3)
Business Daykefore the time of carrying out suchgts. In the event that, having
given such confirmation thelser(acting reasonably) determines that such tests
must be carried out prior to the time and the date previously confirmed, then
provided theUsergives theT SOreasonable notice of the rscheduled tests, he shall
not be deemed to have failed to give the notices required. Ubershall as soon as
it becomes aware of the same, subsequently notify Ti80of any material changes

in the requirement and details so notified.

The information providd underCC.15.3s for indicative purposes only, and thiser
shall subsequently make a formal request to T&Cfor aCommissioning Test
requiringDispatchin accordance with the following provisions of tRi€.15and
shall not carry out such@ommissioning Testxcept adDispatchedn accordance
with thisCC.15

Usersshall make a request in writing to tieSCfor everyCommissioning Test
requiringDispatch in acordance withCC.15.4 Such request to include the

following information:
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CC.155.1

CC.15.5.2

CC.15.5.3

CC.15.54

CC.15.6

CC.15.7

CC.15.8

details of the propose@€ommissioning Test

Dispatcheswhere necessary, required thysersfor completion of the

Commissioning Tesif any, includinghe duration of theDispatch Where theUser

may not know the entir®ispatchegequired for completion of thdestuntil part of

the Testis completed then théJserwhen proposing th& estshall:

(a) divide theCommissioning Teshto sections as appropriate

(b) indicate and discuss which sections of tlimmissioning Testcan be
completed in stages and which cannot;

(c) indicate possible variations of theommissioning Tesfor the sections which

can be completed in stages.

the preferred time or times for th€omnissioning Test

the milestones for individual sections of t@®mmissioning Tedgif any) which can
be completed separately, and/or do not require to be repeated if the

Commissioning Tess interrupted by thelr SCafter completion of each section.

Generdors andInterconnectorswill be subject tcSDC1 and SD@2Zninimum of
seven (7) days prior to th@perational Dateand theGeneration Unitor

Interconnectorwill be available foDispatchfrom the Operational Date

Following theConnection Datébut not later than theOperational DateUsersshall
verify (by giving thdSGsuch evidence as it may reasonably require including,
without limitation, the results of the relevar@ommissioning Tesir Grid Code
Tes) technical data provided under tHéanning Codand other technical data
which theTSCOreasonably requires to be verified to assess compliance witlGiti

Codeor the Connection Agreement.

The values as confirmed or verified un@€.15hall be included in the & S N &

Registered Operating Characteristiesxd Registered Data
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CC.15.9 TheGeneratorshall demonstrate to th@ SCthat it has complied witlfGeneration
Unit requirementsby successfully completing tl@perational Notification @cedure

for connection of eackseneratian Unit.

CC.15.10 Operational Notification Procedure
TheOperational Notification Procedurfer connection of eacleneration Unit
requires the completion of three sequential processes, consisting of:
1 Energisation Operational Notification (EON);
1 Interim Operation&Notification (ION); and
9 Final Operational Notification (FON).

CC.15.10.1 Energisation Operational Notification

The TSOwill issue an EON to tHeeneratorfor a Generation Unit subject to
completion of theEON checklistThis checklist will requiragreement orthe

protection and control settings relevant to tif@onnection Point

Upon receipt of the EON,@eneratormayenergise its internal network and
auxiliaries for theassociatedseneration Unitby using the grid connéon that is

specified for theConnecton Point
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CC.15.10.2

CC.15.10.3
CC.15.10.3.1

CC.15.10.3.2

Interim Operational Notification

TheTSOwill issue an®N to theGeneratorfor aGeneration Unit subject to
completion of thelON checklist

Upon receipt of the ION, Generatormayoperate theassociatedseneration Unit
and generate powefor a linited period of time by using the grid connéion that is
specified for theConnection PointThe limited period of time shall be agreed with tk
TSO and shall not be longer than 24 months. An extension to this period of time
be granted via aerogation undertaken according to GC.9.3, if tBeneratorcan
demonstrate sufficient progress towards full compliance and outstanding issues 4

clearly identified.

FinalOperational Notification

TheTSOwill issue a N to theGeneratorfor a Generation Unit subject to
completion of theFON checklist

Upon receipt of the FON,@eneratormayoperate theassociatedseneration Unit
and generate poweby using the grid conndion that is specified for th€onnection

Point.

If the TSAdentifies a reason not tissue a~ONthe Generatormay seelka derogation

via the process described in GC.9.3

Where a request for a derogation is rejected, th®GCshall have the right to refuse to
allow the operation of th&seneration Unituntil the Generatorand theTSCresolve
the incompatibility and th& SCconsiders that th&seneration Unitis compliant with
Grid Code

If the TSCand theGeneratordo not resolve the incompatibility within a reasonable
time frame, but in any case not later th&months after the notificaibn of the
rejection of the request for a derogation, each party may refer the issue for decisi

to the CRU
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CC.15.11

CC.15.12
CC.15.121

CC.15.12.2

CC.15.12.3

CC.15.12.4

CC.15.12.5

CC.15.12.6

A Generatorissued with a FON shall inform thi&Gmmediately in the following
circumstances:
(a) the facility is temporarily subject to either significant modification or loss ¢
capability affecting its performancer
(b) equipment failure leading to nenompliance with some relevant

requirements.

Limited Operational Notification

A Generatorshall apply to the relevant system operator forimited Operational
Notification (ION), if the Generatorreasonably expects the circumstances describe
in CC.15.110 persist for more than three months
TheTSOwill then issue a LON containing the following information:
(a) the unresolved issues justifying the granting of the LON;
(b) the responsibilities and timescales for the expected solution; and
(c) a maximum period of vality which shall not exceed 12 months. The initial
period granted may be shorter with the possibility of an extension if evide
is submitted to the satisfaction of thESD demonstrating that substantial
progress has been made towards achieving full deampe.
The FON shall be suspended during the period of validity of the LON with regard
the items for which the LON has been issued.
A further extension of the period of validity of the LON may be granted upon a
request for a derogationvia the procesdescribed in GC.9.&ade to theTSChefore
the expiry of that period.
TheTSGshall have the right to refuse to allow the operation of tBeneration Unit
once the LON is no longer valid. In such cases, the FON shall automatically becq
invalid.
If the TSQdoes not grant an extension of the period of validity of the LON in
accordance witftCC.15.12.4r if it refuses to allow the operation of th@eneration
Unit once the LON is no longer valid in accordance @®ith15.12.5he Generator
may refer the isue for decision to th€RUwithin six months after the notification of

the decision of ther'SO
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CC.15.13 TheDemand Facility Owner, Closed Distribution System Operatod DSOshall
demonstrate to theT SCGthat it has complied witiDGC Unitrequirements by
successfully completing the operational notification procedure for connectior

eachDemand Facility, Distribution Facilitgnd Distribution System.

CC.15.14 Operational Notification Procedure
The operational naotification procedure for coection of eactDemand Facility,
Distribution Facilityand Distribution Systenrequires the completion of three
sequential processes, consisting of:
1 energisation operational notification (EON);
9 interim operational notification (ION); and

9 final operationad notification (FON).

CC.15.14.1 Energisation Operational Notification
TheTSOwill issue an EON to tHeemand Facility Owner, Closed Distribution

System Operatoand DSCfor aDemand Facility, Distribution Facilitgnd
Distribution Systemsubject to completion othe EON checklistThis checklist
will require agreement on the protection and control settings relevant to the

Connection Point

Upon receipt of the EON,2emand Facility Owner, Closed Distribution Systel
Operatorand DSOmay energise its internal netwk and auxiliaries for the
associatedemand Facility, Distribution Facilityr Distribution Systenby using

the grid connection that is specified for tl@nnection Point

CC.15.14.2 Interim Operational Notification

TheTSOwill issue an ION to thBemand FacilityDwner, Closed Distribution
System Operatoand DSCfor aDemand FacilityDistribution Facilityand

Distribution Systemsubject to completion of the ION checklist.
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Upon receipt of the ION, Remand Facility Owner, Closed Distribution Systen
Operatorand DSOmay operate the associatddemand FacilityDistribution
Facilityor Distribution System by using the grid connection that is specified fc
the Connection Pait for a limited time period. The limited period of time shall
be agreed with the TSO and shall not be longer than 24 months. An extensi
this period of time may be granted via a derogation undertaken according to
GC.9.4, if th®emand Facility OwnelClosed Distribution System Operator
DSCcan demonstrate sufficient progress towards full compliance and

outstanding issues are clearly identified.

CC.15.14.3 Final Operational Notification
CC.15.14.3.1 TheTSOwill issue a FON to theemand Facility OwnerClosed Distribution

System Operatoor DSOfor aDemand Facility, Distribution Facilityr

Distribution System subject to completion of the FON checkilist.

Upon receipt of the FON,2emand Facility Owner, Closed Distribution Syster
Operatoror DSOmay operate the associatl Demand FacilityDistribution
Facilityor Distribution Systemand generate power by using the grid connectig

that is specified for th€onnection Point

CC.15.14.3.2 If the TSOdentifies a reason not to issue a FON, Bwmand Facility Owner,
Closed DistributiorSystem Operatoor DSOmay seek a derogation via the
process described in GC.9.4.

Where a request for a derogation is rejected, fi®Gshall have the right to
refuse to allow the operation of thBemand Facility, Distribution Facilityr
Distribution System until the Demand Facility Owner, Closed Distribution
System Operatoor DSCand theTSOresolve the incompatibility and th€SO
considers that thddemand Facility, Distribution Facilityr Distribution System

is compliant withGrid Code

If the TSCand theDemand Facility Owner, Closed Distribution System Operag

or DSQdo not resolve the incompatibility within a reasonable time frame, bu
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case not later than 6 months after the notification of the rejection of the requ

for a derogation, ach party may refer the issue for decision to tbRU

CC.15.15 Limited Operational Notification
CC.15.15.1 A Demand Facility Owner, Closed Distribution System Operator or DSO isst
with a FON shall inform the TSO within 24 hours of the incident, in the follow

circumstarces:
1 the facility is temporarily subject to either significant modification or loss 0
capability affecting its performance; or

1 equipment failure leading to nenompliance with some relevant
requirements.

A longer time to inform thd SCcan be agreed witthe Demand Facility Owner
Closed Distribution System Operator DSOdepending on the nature of the

changes.

CC.15.15.2 ADemand Facility Owner, Closed Distribution System OperatobDSCshall
apply to the relevant system operator for a limited operational nadtiicn
(LON), if thddemand Facility Owner, Closed Distribution System Operator
DSOreasonably expects the circumstances described in CC.15.15.1 to persi

more than three months.

CC.15.15.3 TheTSOQwill then issue a LON containing the following information:
9 the unresolved issues justifying the granting of the LON;
1 the responsibilities and timescales for the expected solution; and
9 a maximum period of validity which shall not exceed 12 months. The initig
period granted may be shorter with the possibility of extension if evidence
is submitted to the satisfaction of thESCdemonstrating that substantial

progress has been made towards achieving full compliance.

CC.15.15.4 The FON shall be suspended during the period of validity of the LON with re

to the items for vhich the LON has been issued.
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