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GC.1 INTRODUCTION 

GC.1.1 The General Conditions contain provisions which are of general application to all provisions 

of the Grid Code.  Their objective is to ensure, to the extent possible, that the various sections 

of the Grid Code work together and work in practice for the benefit of all Users. 

GC.2 SCOPE 

GC.2.1 The General Conditions apply to all Users (including, for the avoidance of doubt, The 

Company). 

GC.3 UNFORESEEN CIRCUMSTANCES 

GC.3.1 If circumstances arise which the provisions of the Grid Code have not foreseen, The Company 

shall, to the extent reasonably practicable in the circumstances, consult promptly and in good 

faith all affected Users in an effort to reach agreement as to what should be done.  If 

agreement between The Company and those Users as to what should be done cannot be 

reached in the time available, The Company shall determine what is to be done.  Wherever 

The Company makes a determination, it shall do so having regard, wherever possible, to the 

views expressed by Users and, in any event, to what is reasonable in all the circumstances. 

Each User shall comply with all instructions given to it by The Company following such a 

determination provided that the instructions are consistent with the then current technical 

parameters of the particular User's System registered under the Grid Code.  The Company 

shall promptly refer all such unforeseen circumstances and any such determination to the 

Panel for consideration in accordance with GC.4.2(e). 

GC.4 NOT USED 

GC.5 COMMUNICATION BETWEEN THE COMPANY AND USERS 

GC.5.1 Unless otherwise specified in the Grid Code, all instructions given by The Company and 

communications (other than relating to the submission of data and notices) between a) The 

Company and Network Operators, and b) The Company and Non-Embedded Customers, 

shall take place between The Company’s Control Engineer based at The Company’s  

Control Centre notified by The Company to each Network Operator and Non-Embedded 

Customer prior to connection, and the relevant User’s Responsible Engineer/Operator.  In 

the case of a Network Operator, the Responsible Engineer/Operator shall be based at the 

Control Centre notified by the Network Operator to The Company prior to connection.  

GC.5.2 Unless otherwise specified in the Grid Code, all instructions given by The Company and 

communications (other than relating to the submission of data and notices) between The 

Company and Generators or DC Converter Station owners or HVDC System Owners or 

Suppliers or Interconnectors, shall take place between:- 

i) The Company’s Control Engineer based at The Company’s Control Centre to 

each Generator’s or DC Converter Station owner’s or Interconnector’s or 

HVDC System Owner’s Control Point or Trading Point (if one has been 

established) prior to connection, or:- 

ii) The Company’s Control Engineer based at The Company’s Control Centre to 

the Trading Point or Control Point of each Supplier (if they have one) prior to 

submission of BM Unit Data. 

Prior to connection or the submission of BM Unit Data as provided for in GC5.2(i) and (ii), 

Generators, DC Converter Station owners, HVDC System Owners, Interconnectors and 

Suppliers, shall notify The Company of contact details and communication routes in respect 

of their Control Point and Trading Point (as relevant) to permit the submission of operational 

data as specified in each relevant section of the Grid Code. In the absence of notification to 

the contrary, the Control Point of a Generator’s Power Station will be deemed to be the 

Power Station at which the Generating Units or Power Park Modules are situated.  
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GC.5.3 Unless otherwise specified in the Grid Code, all instructions given by The Company and 

communications (other than relating to the submission of data and notices) between The 

Company and Users will be given by means of the Control Telephony referred to in CC.6.5.2 

or ECC.6.5.2. 

GC.5.4 Where location and contact arrangements of The Company’s Control Centre changes or the 

location and contact arrangements of a Network Operator’s Control Centre changes, 

whether due to an emergency or for any other reason, The Company shall notify the relevant 

Network Operator or the Network Operator shall notify The Company, as the case may be, 

of the new location and any changes to the Control Telephony or System Telephony 

necessitated by such move, as soon as practicable following the move. 

GC.5.5 If any Trading Point notified to The Company by a Generator or DC Converter Station 

owner or HVDC System Owner or Interconnector prior to connection, or by a Supplier prior 

to submission of BM Unit Data, is moved to another location or is shut down, the Generator, 

DC Converter Station owner, HVDC System Owner, Interconnector or Supplier shall 

immediately notify The Company. 

GC.5.6 The recording (by whatever means) of instructions or communications given by means of 

Control Telephony or System Telephony will be accepted by The Company and Users as 

evidence of those instructions or communications. 

 

GC.6 MISCELLANEOUS 

GC.6.1  Data and Notices 

GC.6.1.1 Data and notices to be submitted either to The Company or to Users under the Grid Code 

(other than data which is the subject of a specific requirement of the Grid Code as to the 

manner of its delivery) shall be delivered in writing either by hand or sent by first-class pre-

paid post, or by facsimile transfer or by electronic mail to a specified address or addresses 

previously supplied by The Company or the User (as the case may be) for the purposes of 

submitting that data or those notices.  

GC.6.1.2 References in the Grid Code to “in writing” or “written” include typewriting, printing, lithography, 

and other modes of reproducing words in a legible and non-transitory form and in relation to 

submission of data and notices includes electronic communications. 

GC.6.1.3 Data delivered pursuant to paragraph GC.6.1.1, in the case of data being submitted to The 

Company, shall be addressed to the Transmission Control Centre at the address notified 

by The Company to each User prior to connection, or to such other Department within The 

Company or address, as The Company may notify each User from time to time, and in the 

case of notices to be submitted to Users, shall be addressed to the chief executive of the 

addressee (or such other person as may be notified by the User in writing to The Company 

from time to time) at its address(es) notified by each User to The Company in writing from 

time to time for the submission of data and service of notices under the Grid Code (or failing 

which to the registered or principal office of the addressee).  

GC.6.1.4 All data items, where applicable, will be referenced to nominal voltage and Frequency unless 

otherwise stated. 

 

GC.7 OWNERSHIP OF PLANT AND/OR APPARATUS 

 References in the Grid Code to Plant and/or Apparatus of a User include Plant and/or 

Apparatus used by a User under any agreement with a third party.  

 

GC.8 SYSTEM CONTROL 
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 Where a User's System (or part thereof) is, by agreement, under the control of The 

Company, then for the purposes of communication and co-ordination in operational 

timescales The Company can (for those purposes only) treat that User's System (or part 

thereof) as part of the National Electricity Transmission System, but, as between The 

Company and Users, it shall remain to be treated as the User's System (or part thereof). 

 

GC.9 EMERGENCY SITUATIONS 

 Users should note that the provisions of the Grid Code may be suspended, in whole or in part, 

during a Security Period, as more particularly provided in the Fuel Security Code, or pursuant 

to any directions given and/or orders made by the Secretary of State under section 96 of the 

Act or under the Energy Act 1976. 

 

GC.10 MATTERS TO BE AGREED 

 Save where expressly stated in the Grid Code to the contrary where any matter is left to The 

Company and Users to agree and there is a failure so to agree the matter shall not without 

the consent of both The Company and Users be referred to arbitration pursuant to the rules 

of the Electricity Supply Industry Arbitration Association. 

 

GC.11 GOVERNANCE OF ELECTRICAL STANDARDS 

GC.11.1  In relation to the Electrical Standards the following provisions shall apply. 

GC.11.2  (a) If a User, The Company, NGET, a Relevant Scottish Transmission Licensee 

or an Offshore Transmisson Licensee wishes to: 

(i) raise a change to an Electrical Standard; 

(ii) add a new standard to the list of Electrical Standards; 

(iii) delete a standard from being an Electrical Standard, 

 it shall activate the Electrical Standards procedure.   

The Company, NGET, SPT, SHETL, Offshore Transmission Licensee or a User 

may activate the Electrical Standards procedure in relation to the Electrical 

Standards in (b) in the annex to the General Conditions. 

The Company, NGET, a relevant Offshore Transmission Licensee or a User may 

activate the Electrical Standards procedure in relation to the Electrical Standards in 

(a) in the annex to the General Conditions. 

The Company, SPT, a relevant Offshore Transmission Licensee or a User may 

activate the Electrical Standards procedure in relation to the Electrical Standards in 

(c) in the annex to the General Conditions. 

The Company, SHETL, a relevant Offshore Transmission Licensee or a User may 

activate the Electrical Standards procedure in relation to the Electrical Standards in 

(d) in the annex to the General Conditions. 

 

(b) The Electrical Standards procedure is the notification to the secretary to the Panel of 

the wish to so change, add or delete an Electrical Standard.  That notification must 

contain details of the proposal, including an explanation of why the proposal is being 

made. 

GC.11.3 Ordinary Electrical Standards Procedure 
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(a) Unless it is identified as an urgent Electrical Standards proposal (in which case GC.11.4 

applies) or unless the notifier requests that it be tabled at the next Panel meeting, as soon 

as reasonably practicable following receipt of the notification, the Panel secretary shall 

forward the proposal, with a covering paper, to Panel Members. 

(b) If no objections are raised within 20 Business Days of the date of the proposal, then it 

shall be deemed approved pursuant to the Electrical Standards procedure, and The 

Company shall make the change to the relevant Electrical Standard or the list of 

Electrical Standards contained in the Annex to this GC.11. 

(c) If there is an objection (or if the notifier had requested that it be tabled at the next Panel 

meeting rather than being dealt with in writing), then the proposal will be included in the 

agenda for the next following Panel meeting. 

(d) If there is broad consensus at the Panel meeting in favour of the proposal, The Company 

will make the change to the Electrical Standard or the list of Electrical Standards 

contained in the Annex to this GC.11. 

(e) If there is no such broad consensus, including where the Panel believes that further 

consultation is needed, The Company will establish a Panel working group if this was 

thought appropriate and in any event The Company shall undertake a consultation of 

Authorised Electricity Operators liable to be materially affected by the proposal. 

(f) Following such consultation, The Company will report back to Panel Members, either in 

writing or at a Panel meeting.  If there was broad consensus in the consultation, then The 

Company will make the change to the Electrical Standard or the list of Electrical 

Standards contained in the Annex to this GC.11. 

(g) Where following such consultation there is no broad consensus, the matter will be referred 

to the Authority who will decide whether the proposal should be implemented and will 

notify The Company of its decision.  If the decision is to so implement the change, The 

Company will make the change to the Electrical Standard or the list of Electrical 

Standards contained in the Annex to this GC.11.   

(h) In all cases where a change is made to the list of Electrical Standards, The Company 

will publish and circulate a replacement page for the Annex to this GC covering that list 

and reflecting the change.  

GC.11.4 Urgent Electrical Standards Procedure 

(a) If the notification is marked as an urgent Electrical Standards proposal, the Panel 

secretary will contact Panel Members in writing to see whether a majority who are 

contactable agree that it is urgent and in that notification the secretary shall propose a 

timetable and procedure which shall be followed. 

(b) If such members do so agree, then the secretary will initiate the procedure accordingly, 

having first obtained the approval of the Authority. 

(c) If such members do not so agree, or if the Authority declines to approve the proposal 

being treated as an urgent one, the proposal will follow the ordinary Electrical Standards 

procedure as set out in GC.11.3 above.  

(d) If a proposal is implemented using the urgent Electrical Standards procedure, The 

Company will contact all Panel Members after it is so implemented to check whether 

they wish to discuss further the implemented proposal to see whether an additional 

proposal should be considered to alter the implementation, such proposal following the 

ordinary Electrical Standards procedure. 
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GC.12 CONFIDENTIALITY 

GC.12.1 Users should note that although the Grid Code contains in certain sections specific provisions 

which relate to confidentiality, the confidentiality provisions set out in the CUSC apply generally 

to information and other data supplied as a requirement of or otherwise under the Grid Code.  

To the extent required to facilitate the requirements of the EMR Documents, Users that are 

party to the Grid Code but are not party to the CUSC Framework Agreement agree that the 

confidentiality provisions of the CUSC are deemed to be imported into the Grid Code. 

GC.12.2 The Company has obligations under the STC to inform Relevant Transmission Licensees 

of certain data.  The Company may pass on User data to a Relevant Transmission 

Licensee where:  

(a) The Company is required to do so under a provision of Schedule 3 of the STC; and/or  

(b) permitted in accordance with PC.3.4, PC.3.5 and OC2.2.1. 

GC.12.3  The Company has obligations under the EMR Documents to inform EMR 

Administrative Parties of certain data.  The Company may pass on User data to an EMR 

Administrative Party where The Company is required to do so under an EMR 

Document. 

GC.12.4                 The Company may use User data for the purpose of carrying out its EMR Functions. 

 

GC.13 RELEVANT TRANSMISSION LICENSEES 

GC.13.1 It is recognised that the Relevant Transmission Licensees are not parties to the Grid Code.  

Accordingly, notwithstanding that Operating Code No. 8 Appendix 1 (“OC8A”) and Appendix 

2 ("OC8B"), OC7.6, OC9.4 and OC9.5 refer to obligations which will in practice be performed 

by the Relevant Transmission Licensees in accordance with relevant obligations under the 

STC, for the avoidance of doubt all contractual rights and obligations arising under OC8A, 

OC8B, OC7.6, OC9.4 and OC9.5 shall exist between The Company and the relevant User 

and in relation to any enforcement of those rights and obligations OC8A, OC8B, OC7.6, OC9.4 

and OC9.5 shall be so read and construed.  The Relevant Transmission Licensees shall 

enjoy no enforceable rights under OC8A, OC8B, OC7.6, OC9.4 and OC9.5 nor shall they be 

liable (other than pursuant to the STC) for failing to discharge any obligations under OC8A, 

OC8B, OC7.6, OC9.4 and OC9.5. 

GC.13.2 For the avoidance of doubt nothing in this Grid Code confers on any Relevant Transmission 

Licensee any rights, powers or benefits for the purpose of the Contracts (Rights of Third 

Parties) Act 1999. 

 

GC.14 BETTA TRANSITION ISSUES 

GC.14.1 NOT USED. 

 

GC.15 EMBEDDED EXEMPTABLE LARGE AND MEDIUM POWER STATIONS 

GC.15.1 NOT USED. 

 

GC.16  SYSTEM DEFENCE PLAN, SYSTEM RESTORATION AND TEST PLAN 

 

GC.16.1  In relation to the System Defence Plan, System Restoration Plan and Test Plan the 

following provisions shall apply. 

GC.16.2  If a User or The Company, wishes to raise a change to the System Defence Plan, System 

Restoration Plan or Test Plan, they shall notify the Panel Secretary of the proposed change 

to the System Defence Plan, System Restoration Plan or Test Plan. 
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In respect of the System Defence Plan the proposal shall not change the characteristics of 

the service to be provided or the conditions for aggregation, as any such changes that relate 

to the terms and conditions for Defence Service Providers; as set out in Article 4 paragraph 

4 of  Assimilated Law (Commission Regulation (EU) 2017/2196), as amended by Statutory 

Instrument 533 (2019); is subject to a separate change procedure. That notification must 

contain details of the proposal, including an explanation of why the proposal is being made. 

In respect of the System Restoration Plan, the proposal shall not change the characteristics 

of the service to be provided or conditions for aggregation or the target geographical 

distribution of power sources with System Restoration and island operation capabilities, as 

any such changes  that relate to the terms and conditions for Restoration Service Providers; 

as set out in Article 4 paragraph 4 of  Assimilated  Law (Commission Regulation (EU) 

2017/2196), as amended by Statutory Instrument 533 (2019); is subject to a separate change 

procedure. . That notification must contain details of the proposal, including an explanation of 

why the proposal is being made. 

In respect of the Test Plan, the proposal shall include an explanation of why the proposal is 

being made. 

Any such change proposals shall take into account the legitimate expectations, where 

necessary, of User’s, Defence Service Providers or Restoration Service Providers based 

on the initially specified or agreed requirements or methodologies. 

 

GC.16.3 Ordinary Procedure 

(a) Unless it is identified as an urgent proposal (in which case GC.16.4 applies) or unless the 

notifier requests that it be tabled at the next Panel meeting, as soon as reasonably 

practicable following receipt of the notification, the Panel Secretary shall forward the 

proposal, with a covering paper, to Panel Members and a consultation of not less than 

one month shall be undertaken. 

(b) For the System Defence Plan and the System Restoration Plan if no objections are 

raised following the consultation, then the modification shall be deemed approved, and 

The Company shall make the change to the System Defence Plan or the System 

Restoration Plan, and the Panel Secretary shall as soon as reasonably possible, 

publish it on The Company’s Website and inform Users and other persons who may be 

interested.  

(c) If there is an objection (or if the notifier had requested that it be tabled at the next Panel 

meeting rather than being dealt with in writing), then the proposal to change the System 

Defence Plan or System Restoration Plan or Test Plan will be included on the agenda 

for the next Panel meeting. 

(d) For the System Defence Plan and the System Restoration Plan if there is a majority 

consensus at the Panel meeting in favour of the proposal, The Company will make the 

change to the System Defence Plan or the System Restoration Plan as soon as 

reasonably possible and the Panel Secretary shall publish it on The Company’s 

Website and inform Users and other persons who may be interested. 

(e) If there is no such majority consensus in respect of the System Defence Plan or the 

System Restoration Plan or the Test Plan, The Company will request guidance from 

the Panel on an appropriate way forward. If the Panel decides a working group is required 

then the procedure under GR15 shall apply unless otherwise directed by The Authority. 

(f) In the case of a modification to the Test Plan, it shall be submitted to The Authority for 

approval. If approved The Company will make the change to the Test Plan as soon as 

reasonably possible and the Panel Secretary shall publish it on The Company’s Website 

and inform Users and other persons who may be interested. 
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GC.16.4 Urgent Procedure 

(a) If the notification to change the System Defence Plan or System Restoration Plan or 

Test Plan is marked as an urgent proposal, the Panel Secretary will contact Panel 

Members in writing to see whether a majority who are contactable agree that it is urgent 

and in that case the Panel Secretary shall propose a timetable and procedure which 

shall be followed.  The Panel Secretary shall as soon as reasonably possible, publish 

the proposal on The Company’s Website and inform User’s and other persons who may 

be interested. 

(b) If such Panel Members do so agree, then the Panel Secretary will initiate the procedure 

accordingly, having first obtained the approval of The Authority that urgency is warranted 

in accordance with the criteria set out in The Authority’s published guidance. 

(c) If such Panel Members do not so agree, or if The Authority declines to approve the 

proposal being treated as an urgent one, the proposal will follow the ordinary procedure 

as set out in GC.16.3.  

(d) If a proposal to change the System Defence Plan or System Restoration Plan is 

developed using the urgent procedure, The Company will contact all Panel Members 

after it is agreed as being urgent to check whether they wish to discuss further the 

proposal to see whether an additional proposal should be considered to alter the 

implementation, such proposal following the ordinary procedure as provided for in 

GC.16.3 or, if agreed by The Authority, urgency as provided for in GC16.4. 

 

GC.17 DIRECTIONS RELATED TO NATIONAL SECURITY  

 GC.17.1 The Secretary of State may issue a direction to The Company as referred to in condition B4 

of the ESO Licence where in the opinion of the Secretary of State there is a risk relating to 

national security that may detrimentally impact the resilience, safety or security of the energy 

system, or the continuity of essential services, and it is in the interest of national security that 

a direction should be issued to The Company.  

GC.17.2 The Company must comply with any such direction that has been issued by the Secretary of 

State. Users should note that The Company is not required to comply with any other 

obligation in the ESO licence where and to the extent that compliance with that obligation 

would be inconsistent with the requirement to comply with such a direction, for the period set 

out in the direction. This includes the requirement set out in condition E3 of ESO licence to 

comply with this Grid Code. 

GC.17.3 The Company is required under condition B4 of its ESO Licence to inform the Secretary of 

State of any conflict with the obligations as identified in GC.17.2 as soon as reasonably 

practicable after the conflict is identified. The Company will include in such a notice, details 

of any identified impact or non-compliance that will be caused or will be likely to be caused to 

Users, and in such a case will also seek clarification of whether this can be shared with the 

affected User.    

GC.17.4  Where reasonably practicable and subject to the agreement of the Secretary of State to share 

any such specific details, The Company will inform affected Users as identified in GC.17.3 of 

what actions The Company will take or has taken, or not taken, to comply with a direction or 

amended direction (including when such a direction is revoked) and what identified impact or 

non-compliance this will or is likely to cause to the User.     

GC.17.5 The Company's obligations under this code shall be suspended without liability where and to 

the extent that compliance with any such obligation would be inconsistent with the requirement 

upon The Company to comply with a direction.   

GC.17.6  A User's obligations under this code shall be suspended without liability where and to the 

extent that the User is unable to comply with any such obligation as a result of any action 

taken, or not taken, by The Company to comply with a direction.   

GC.17.7 The Secretary of State may at any time amend or revoke any direction issued to The 

Company as referred to in condition B4 of the ESO Licence  
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GC.18 ADVISORY AND INFORMATION REQUESTS  

GC.18.1 The Company is required to provide advice, analysis or information to the Authority or to a 

Minister of the Crown when requested in accordance with section 171 of the Energy Act 

2023 and condition D1 of the ESO Licence and GSP Licence.  

GC.18.2 The Company may by notice request from Users such information as it reasonably requires 

in connection with the exercise of any of its functions, in accordance with section 172 of the 

Energy Act 2023. It will do so by the issue of an Information Request Notice. The purposes 

of this may include to assist in the fulfilment of a request for advice, analysis or information as 

set out in GC.18.1.  

GC.18.3 The Company is required by condition D2 of the ESO Licence and GSP Licence to prepare, 

submit for approval by the Authority and publish on its website once approved an Information 

Request Statement that sets out further detail on the process The Company expects to follow 

when requesting information from other parties.  

 The Information Request Statement must include, but need not be limited to, the following 

matters as set out in condition D2.5 of the ESO Licence and GSP Licence:  

(a)  the process The Company expects to follow when issuing an Information Request 

Notice, including any further detail around the expected engagement between The 

Company and recipient of an Information Request Notice; and  

(b) the details to be included in an Information Request Notice issued by The 

Company.  

GC.18.4  A User to whom a request is made under GC.18.2 must, so far as reasonably practicable, 

provide the requested information within such reasonable period, and in such reasonable form 

and manner, as may be specified in the Information Request Notice.  

GC.18.5 The Company must, unless the Authority otherwise consents, maintain for a period of 6 

years and provide to the Authority where required a record of information requests as detailed 

in condition D2.12 of the ESO Licence and GSP Licence including  

(a) a copy of the Information Request Notice;  

(b) any subsequent variations to the original information requested;  

(c) the recipient’s response to the notice, including any refusal or challenges to the 

notice or requested information;  

(d) the time taken for the recipient to provide the requested information;  

(e) the manner and form the information was provided in; and  

(f) the information provided in response to the notice, and whether such information 

complied, in The Company’s view, with the Information Request Notice 
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ANNEX TO THE GENERAL CONDITIONS 
 

 The Electrical Standards are as follows: 

(a) Electrical Standards applicable for NGET’s Transmission System 

  

The Relevant Electrical Standards Document (RES) 

 

Reference Issue Date 

Parts 1 to 3 3.0 March 2018 

Part 4 – Specific Requirements 

1 Back-Up Protection Grading 

across NGET's and other 

Network Operator Interfaces 

PS(T)044(RES)    1.0 September 2014 

2 Ratings and General 

Requirements for Plant, 

Equipment, Apparatus and 

Services for the National Grid 

System and Connections Points 

to it. 

TS 1 (RES)  1.0  February 2018 

3 Substations TS 2.01 (RES) 1.0 February 2018 

4 Switchgear  TS 2.02 (RES)  1.0 October 2014  

5 Substation Auxiliary Supplies  TS 2.12 (RES)  1.0 October 2014  

6 Ancillary Light Current 

Equipment  

TS 2.19 (RES)  1.0 October 2014 

7 Substation Interlocking 

Schemes 

TS 3.01.01 (RES) 1.0 

 

February 2018 

8 Earthing Requirements TS 3.01.02 (RES) 1.0 October 2014  

9 Circuit Breakers TS 3.02.01 (RES) 2.0 February 2018  

10 Disconnectors and Earthing 

Switches 

TS 3.02.02 (RES) 1.0 October 2014  

11 Current Transformers for 

Protection and General Use on 

the 132kV, 275kV and 400kV 

Systems  

TS 3.02.04 (RES) 1.0 October 2014  

12 Voltage Transformers TS 3.02.05 (RES) 1.0 September 2016 

13 Bushings TS 3.02.07 (RES) 1.0 October 2014 

14 Solid Core Post Insulators for 

Substations 

TS 3.02.09 (RES) 1.0 October 2014 

15 Voltage Dividers TS 3.02.12 (RES) 1.0 September 2016 

16 Gas Insulated Switchgear TS 3.02.14 (RES) 1.0 October 2014 

17 Environmental and Test 

Requirements for Electronic 

Equipment 

TS 3.24.15 (RES) 1.0 October 2014 

18 Busbar Protection TS 3.24.34 (RES) 1.0 October 2014 

19 Circuit Breaker Fail Protection TS 3.24.39 (RES) 1.0 October 2014 

20 Synchronising And Voltage 

Selection 

TS.3.24.60 (RES) 2.0 January 2018 

21 System Monitor – Dynamic 

System Monitoring (DSM)  

TS 3.24.70 (RES) 2.0 February 2018 

22 System Monitoring – Fault 

Recording 

TS 3.24.71 (RES) 1.0 February 2018 

23 Protection & Control for HVDC 

Systems 

TS 3.24.90 (RES) 1.0 October 2014 

24  Ancillary Services Business 

Monitoring  

TS 3.24.95 (RES) 2.0 February 2018 
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25 Operational Data Transmission TS 3.24.100 (RES) 1.0 February 2018 

26 Guidance for Working in 

Proximity to Live Conductors 

TGN(E)186 (RES) 1.0 October 2018 

Additional Requirements 

   

 

(b) Electronic data communications facilities and other requirements applicable in all 

Transmission Areas. 

 

Communications Standards for Electronic Data 

Communication Facilities and Automatic Logging 

Devices 

Version 9 8th April 2025 

EDT Interface Specification Issue 5 8th April 2025 

EDT Submitter Guidance Note Issue 1 21st Dec 2001 

EDL Message Interface Specification Issue 8 13th April 2026 

EDL Instruction Interface Valid Reason Codes Issue 11 27th July 2026 

MODIS Interface Specification Version 4 26th May 2015 

Control Telephony Electrical Standard Issue 4 8th April 2025 

Distribution Restoration Zone Control System High 

Level Functional Requirements  

1.0 8th June 2024 

Electromagnetic Transient (EMT) Model 

Requirements and    the Approach & Process for 

Retrospective Submission 

Issue 1.0 8th October 

2026 

 

(c) Scottish Electrical Standards applicable for SPT's Transmission System. 

 

RES-01-100 Relevant Electrical Standards for Plant, Equipment 

and Apparatus for connection to the SP Transmission 

System  

Issue 1 
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(d) Scottish Electrical Standards applicable for SHETL's Transmission System. 

 

1.  NGTS 1: Rating and General Requirements for Plant, 

Equipment, Apparatus and Services for the 

National Grid System and Direct Connection to 

it. Issue 3 March 1999. 

2. NGTS 2.1: Substations. 

Issue 2 May 1995 

3. NGTS 3.1.1: Substation Interlocking Schemes. 

Issue 1 October 1993. 

4. NGTS 3.2.1: Circuit Breakers and Switches. 

Issue 1 September 1992. 

5. NGTS 3.2.2: Disconnectors and Earthing Switches. 

Issue 1 March 1994. 

6. NGTS 3.2.3: Metal-Oxide surge arresters for use on 132, 

275 and 400kV systems. 

Issue 2 May 1994. 

7. NGTS 3.2.4: Current Transformers for protection and 

General use on the 132, 275 and 400kV 

systems. 

Issue 1 September 1992. 

8. NGTS 3.2.5: Voltage Transformers for use on the 132, 275 

and 400 kV systems. 

Issue 2 March 1994. 

9. NGTS 3.2.6: Current and Voltage Measurement 

Transformers for Settlement Metering of 33, 66, 

132, 275 and 400kV systems. 

Issue 1 September 1992. 

10. NGTS 3.2.7: Bushings for the Grid Systems. 

Issue 1 September 1992. 

11. NGTS 3.2.9: Post Insulators for Substations. 

Issue 1 May 1996. 

12. NGTS 2.6: Protection 

Issue 2 June 1994. 

13. NGTS 3.11.1: Capacitors and Capacitor Banks. 

Issued 1 March 1993. 
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APPENDIX TO THE GENERAL CONDITIONS 
 

PART A 

NOT USED 

  

PART B 

GC.B.1 Introduction 

GC.B.1.1 This Appendix Part B to the General Conditions deals with issues arising out of the transition 

associated with the approval and implementation of Grid Code Modification Proposal 

GC0112 (Modifications relating to the separation of System operations and Transmission 

Owner roles) The process and amendments referred to in this Appendix Part B took place 

before the designation of The Company as the ISOP and shall be construed accordingly, 

including where relevant being based on those arrangements that were in place at the time. 

GC.B.1.2 This Appendix Part B sets out the arrangements such that: 

 

  B.1.2.1 the Post GC0112 Grid Code reflects the Transfer of the System Operator 

Role; 

  

 B.1.2.2 certain amendments are made to Grid Code Related Agreements/Documents to 

reflect the Transfer of the System Operator Role,  

 

 B.1.2.2 arrangements can be put in place prior to the SO Transfer Date to enable the 

transition of the operations with NGET under the Pre GC0112 Grid Code to 

operations with The Company under the Post GC0112 Grid Code; and 

  

 B.1.2.3 each User co-operates in relation to the transition.   

 

GC.B.1.3 The provisions of the Post GC0112 Grid Code shall be suspended until the SO Transfer 

Date except for this Appendix  Part B (and any related definitions within it) which will take 

immediate effect on the Implementation Date for GC0112.    

GC.B.1.4 In this (and solely for the purposes of this) Appendix Part B the following terms have the 

following meaning: 

 

B.1.4.1  the term “Grid Code Related Agreements/Documents" shall mean each or any of those  

agreements or documents entered into under or envisaged by the Pre GC0112 Grid Code 

prior to the SO Transfer Date which continue on and after the SO Transfer Date; 

 

B.1.4.2 the term “GC0112" shall mean Grid Code Modification Proposal 0112 (Amendments 

relating to the transfer of the system operator functions from NGET to NGESO); 

 

B.1.4.3 the term “NGET” shall mean National Grid Electricity Transmission plc; 

 

B.1.4.4 the term “NGESO” shall mean National Grid Electricity System Operator Limited (No. 

11014226), the company name previously given to The Company.”; 

 

B.1.4.5 the term “Post GC0112 Grid Code" means the version of the Grid Code as amended by 

GC0112; 

 

B.1.4.6 the term “Pre GC Grid Code” means the version of the Grid Code prior to amendment by 

GC0112; 

 

B.1.4.7  the term “SO Transfer Date” means the date on which NGET’s Transmission Licence is 

transferred in part to NGESO to reflect the Transfer of the System Operator Role; and 
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B.1.4.8 the term “Transfer of the System Operator Role” means the the transfer, by means of the 

transfer in part of  NGET’s Transmission Licence, of the system operator role to 

NGESO/The Company. 

 

GC.B.1.5 Without prejudice to any specific provision under this Appendix Part B as to the time within 

which or the manner in which any party should perform its obligations under this Appendix 

Part B,  where a party is required to take any step or measure under this Appendix Part B, 

such requirement shall be construed as including any obligation to:  

 

 B.1.5.1 take such step or measure as quickly as reasonably practicable; and  

 

 B.1.5.2 do such associated or ancillary things as may be necessary to complete such step 

or measure as quickly as reasonably practicable.  

 

GC.B.2 GC0112: Amendments to Existing Agreements and Documents 

GC.B.2.1 Each Grid Code Related Agreement/Document in place or issued by a party in accordance 

with the terms of the Pre GC0112 Grid Code shall be read and construed, with effect from the 

SO Transfer Date, as if it (and any defined terms within it and the effect of it and those defined 

terms) recognise and reflect the Transfer of the SO Functions and as if any references in it 

to NGET in the context of its system operator role were references to NGESO/The Company 

as appropriate.   

GC.B.2.2 In the context of any Site Responsibility Schedule in existence at the SO Transfer Date and 

which would require, following the Transfer of the System Operator Role, the signature of 

either NGESO instead of NGET or both the signature of NGESO and NGET, NGESO and 

NGET acknowledge and the Users agree that the signature of NGET on such Site 

Responsibility Schedule shall be considered to be the signature of NGESO and/or NGET as 

appropriate.   

GC.B.3 GC0112: Transition  

GC.B.3.1 Each party shall take such steps and do such things in relation to the Grid Code and the Grid 

Code Related Agreements/Documentation as are within its power and as are reasonably 

necessary or appropriate in order to give full and timely effect to the Transfer of the SO Role 

and the transition of the operations, systems, process and procedures and the rights and 

obligations relating to the Transfer of the SO Role under the Grid Code from NGET to 

NGESO.   

GC. B.3.2 Each party agrees that (a) all things done by NGET pursuant to the Grid Code in its system 

operator role prior to the SO Transfer Date shall be deemed to have been done by NGESO 

and (b) all things received by NGET pursuant to the Grid Code in its system operator role 

(including but not limited to notices) shall be deemed to have been received by NGESO and 

(c) all things issued by NGET (including but not limited to notices) shall be deemed to have 

been issued by NGESO.   

GC.B.3.3 In particular: 

 B.1.5.1 Users acknowledge and agree that NGET can exchange information and data 

submitted by Users under the Grid Code prior to the SO Transfer Date with NGESO 

to the extent necessary to enable the transition of the system operator role from NGET 

to NGESO; 

 B.1.5.2 NGET will identify and publish as soon as practicable and in any event prior to 31 

January 2019 any specific requirements (such requirements being reasonable and 

recognising the timescale) on Users necessary to manage the transition of the 

operations, systems, process and procedures and the rights and obligations relating 

to the Transfer of the SO Role under the Grid Code from NGET to NGESO; 
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 B.1.5.2 Users acknowledge that under the Pre GC0112 Grid Code NGET received certain 

data and information from Users which is no longer “live” data or information (“Legacy 

Data”) that if it was new data and information of that type would not be available to 

NGET as a Relevant Transmisison Licence from the SO Transfer Date consent to 

the retention of such Legacy Data by NGET where embedded in NGET systems or 

models. 

 

 

< END OF GENERAL CONDITIONS > 



 

REVISIONS 
(R) 

 

 

(This section does not form part of the Grid Code) 

 

 

R.1 The ESO Licence sets out the way in which changes to the Grid Code are to be made and 

reference is also made to The Company's obligations under the General Conditions. 

R.2 All pages re-issued have the revision number on the lower left hand corner of the page and 

date of the revision on the lower right hand corner of the page. 

R.3  The Grid Code was introduced in March 1990 and the first issue was revised 31 times. In 
March 2001 the New Electricity Trading Arrangements were introduced and Issue 2 of the 
Grid Code was introduced which was revised 16 times.  At British Electricity Trading and 
Transmission Arrangements (BETTA) Go-Active Issue 3 of the Grid Code was introduced 
and subsequently revised 35 times. At Offshore Go-active Issue 4 of the Grid Code was 
introduced and has been revised 13 times since its original publication.  Issue 5 of the Grid 
Code was published to accommodate the changes made by Grid Code Modification A/10 
which has incorporated the Generator compliance process into the Grid Code, which was 
revised 47 times. Issue 6 was published to incorporate all the non-material amendments as a 
result of modification GC0136. 

 

R.4 This Revisions section provides a summary of the sections of the Grid Code changed by each 

revision to Issue 6. 

R.5 All enquiries in relation to revisions to the Grid Code, including revisions to Issues 1, 2, 3, 4 

and 5 should be addressed to the Grid Code development team at the following email address: 

 Grid.Code@neso.energy  
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1. Introduction 

This document outlines the requirements for Electro-Magnetic Transient (EMT) models, for 
Users who are developing and submitting EMT models of their Plant and Apparatus in 
compliance with the Grid Code. EMT models compatible with these requirements will 
enable The Company to effectively merge the Users’ models to the network model, setup 
the study and carry out analysis. In the event of a dispute, the Grid Code and Bilateral 
Agreement documents take precedence over this document.  

This document also outlines the approach and process for submitting EMT models for 
legacy power Plants.  

This document contains two parts: 

• Part 1 - Provides detailed requirements describing the technical expectations of EMT 
models, in terms of efficiency, fidelity, usability, maintenance, and the minimum 
required documentation.  

• Part 2 – Presents the approach and process for submitting retrospective EMT 
models.  
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EMT Model Requirements for Users  
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2. EMT Model Requirements for Users 

Critical control system elements such as phase-locked loop (PLL) within Inverter-based 
resources (IBR) affect the interaction with network dynamics. In traditional Root Mean 
Square (RMS) models of IBRs, these critical control system elements are not included or 
adequately represented; RMS models-based analysis might not identify potential system 
risks such as oscillations at sub-synchronous frequencies. EMT models are therefore 
needed to evaluate system security and identify potential risks, such as system 
oscillations, in systems with a high penetration of IBR. This document covers the 
requirements of EMT model development in terms of the following aspects:  

• Efficiency: specify the software environment and model features which mitigate 
any compatibility issues.   

• Fidelity: specify the model contents and parameterisation to ensure accurate 
representation of the Plant and Apparatus.   

• Usability: specify the model features that allow the model users to effectively 
configure parameters, setup and execute the simulation, and analyse the results.  

• Documentation: specify the items that should be documented.  
• Maintenance: specify the requirements that ensure maintenance of the model.  

2.1 Notes on model efficiency 

The EMT model should:  
1. Be compatible with PSCAD/EMTDC version 5.0 or above. 
2. Be compatible with Intel Fortran Complier version 19.2 and higher, and Visual Studio 

2019 and newer. Users submitting the EMT model from January 2026 shall be 
compatible with both 32–bit and 64- bit versions of Intel Fortran Complier.  

3. The simulation time step should not be hard-coded but should allow the user 
flexibility to change the simulation time step. Any accuracy limitations at 20µs time 
steps must be clearly flagged to The Company in the model documentation.    

4. The EMT model can be implemented functionally several times in the same PSCAD 
simulation file without requiring significant changes to be made.   

5. Support the PSCAD “time snapshot” and “multiple run” features. When the 
"snapshot" function is used, the model must provide the same response with or 
without snapshot usage.  

6. Not use global variables. Allow replication in different PSCAD cases or libraries 
through the “copy” or “copy transfer” features.  

7. Not utilise multiple layers in the PSCAD environment, including ‘disabled’ layers.  
8. Be capable of self-initialisation. 
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a. The model should initialise and reach steady state to any user defined and 
valid operating conditions within 4 to 6 seconds of simulation time.  

b. The model should initialise and ramp to reference output without external 
input from simulation engineers.  

c. Any slower control functions which are included (such as switched shunt 
controllers, transformer tap changers and other power Plant controllers) also 
accept initial condition variables if required. Note that during the first few 
seconds of simulation (e.g., 0-2 seconds), the system voltage and 
corresponding terminal conditions may deviate from nominal values due to 
other system devices initialising, and the model must robustly tolerate these 
deviations. 

d. Additionally, be capable of completing a simulation run of 20 seconds within 
a 15-minute timeframe.  

9. Be based on Plant Single Line Diagram and rigorously tested against factory 
acceptance tests and/or site-specific compliance tests for the corresponding 
version of Plant.  

10. Be delivered in a format that allows for maintenance of the model for the duration 
of the life of the asset (e.g., support files). 

11. Not have dependencies on additional external commercial software, however, 
dependencies on free, commonly available redistributable libraries may be 
acceptable, subject to discussion with The Company.  

12. Have all Plant and control system models contained within a single EMT case, rather 
than spanning across multiple projects. The Company understands that, for 
complex models, it is not possible to meet 20 second simulation runs in a 15-minute 
time frame. In exceptional circumstances, the User may be allowed to split the 
model into a reasonable number of project cases, subject to agreement with The 
Company.  

13. Effectively manage computing resources; for example, this may involve memory 
allocation and deallocation, the use of debug versus release flags, and other 
related factors. 

14. Be numerically stable and accurate for a minimum 100 seconds following any set 
point changes or system incidents/faults. 

2.2 Notes on model fidelity 

The EMT model should: 
1. Work for a range of dynamic simulation solution parameters rather than for specific 

settings only. It should be numerically stable and accurately reflect the Plant 
behaviour for the full operating range including:  
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• The designed MW and MVAr output,  
• The designed range of short circuit ratio (SCR) at the Grid Entry Point, and the 

grid fault X/R ratio in different operational modes,  
• Any model validity limitations due to system impedance or strength (these 

should be clearly defined), and  
• Control strategies of SVC and STATCOM, etc. 

2. Represent all electrical and mechanical configurations, such as 
machines/converters, SVC, STATCOM, cables, filters, transformers, and capacitors. 
Mechanical features, such as flywheel, clutch, gearbox, and pitch controllers, should 
be included in the model if they impact electrical performance.  

3. Represent the sub-synchronous oscillation (SSO) mitigation and/or protection 
schemes, including the ability to enable and disable SSO mitigation/protection, if 
applicable.   

4. Include the transformer magnetising curves.  
5. Include model parameters configured to match expected site-specific equipment 

settings, not the manufacturer’s default setting. Any user-tuneable parameters or 
options should be set in the model to match the equipment at the specific site 
being evaluated, as far as they are known. Default parameters are not appropriate.  

6. Represent the Plant earthing system. The Plant earthing will impact the generator 
fault contribution and represent the imbalance in the three-phase system.  

7. Have no unexpected or uncharacteristic responses. The model must not show 
characteristics that are not present in the Plant response, both in terms of the 
electrical response and modelling numerical artefacts. Numerical artefacts refer to 
errors that arise from the computational process rather than the actual physical 
behaviour of the Plant. Examples of artefacts can include numerical instability, 
round-off errors, discretisation errors, simulation software crashes, or other 
numerical inaccuracies that can lead to distorted simulation results (spikes) or 
unrealistic behaviour (active, reactive power spiking to 2 pu or higher) in the model. 

2.2.1 Synchronous and Induction generators 

Following the points 1-7 above (notes for model fidelity in Section 2.2), this section covers 
additional notes for synchronous machines and induction machines, for example 
combustion turbine generators, steam turbine generators, hydro generators, and Type 1 
and Type 2 wind turbines. 

1. The representation of mechanical rotating mass of a synchronous machine or 
induction machine as a single lumped inertia as used in transient stability is 
required.  



 
 
 
 

Public 

8 
 

2. It is also necessary to provide the multi-mass torsional shaft data for a 
synchronous machine or induction machines as appropriate. The model data 
should include the inertia constants, shaft spring constants, torque share between 
the different masses, and damping. 

3. The model should include representation of the machine saturation or magnetising 
curve.   

4. The model should represent the generation excitation system, governor, power 
system stabilizer (PSS) as a user written PSCAD model or as standard PSCAD block 
models with the model type and data specified. If standard PSCAD block models 
are used, a statement from the manufacturer or Plant operator confirming that the 
models can represent the accurate excitation system performance in transient 
simulations (10 -20 μs time step) must be included.  

5. The model should represent all installed protection systems in detail for both 
balanced and unbalanced fault conditions. This could include various over-voltage 
and under-voltage protection (individual phase and RMS), overcurrent protection, 
frequency protection, loss of field protection, under/over-excitation protection, 
reverse power protection, out of step protection, and any other pertinent types of 
protection. The model should represent any run back scheme or special protection 
scheme in which the machine/Plant participates. 

6. The actual hardware code is recommended to be used for protection features. Any 
protection which can influence dynamic behaviour or fault ride-through in the 
simulation period should be included and documented. 

2.2.2 Inverter-based resources - IBRs 

In addition to points 1-7 provided in section 2.2, the EMT model for IBRs should: 

1. For power electronic switches, these may be represented as switching type models, 
detailed equivalent models or through controlled voltage or current source 
(average type) representation. If the model is based on average type 
representation of the inverters, the User should verify that the control and 
protection functionalities are not simplified, are benchmarked with the actual 
firmware, and that the model is suitable for dynamic response analysis.  

2. Represent Plant level control. Power Plant Control (PPC) must be represented in 
sufficient detail to accurately represent its performance, including specific 
measurement methods, detailed representation of hardware and software filters, 
communication time delays, transitions into and out of ride-through modes, 
settable control parameters or options, and any other specific implementation 
details which may impact Plant behaviour. Generic PPC representations are not 
acceptable unless the final PPC controls are designed to exactly match the generic 
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PPC model. If multiple Plants are controlled by a common controller, or if the Plant 
includes multiple types of IBRs (e.g., Hybrid BESS/PV) this functionality must be 
included in the Plant control model. If supplementary or multiple voltage control 
devices (e.g., STATCOM) are included in the Plant, these should be coordinated with 
the PPC.  

3. Represent the full detailed inner and outer control loops for the Plant. This 
representation should include all fast inner controls implemented in the physical 
equipment. Models that embed the actual hardware code into a PSCAD 
component is recommended. If the model is assembled using standard blocks 
available in the PSCAD master library, a validation against actual hardware 
performance is required.   

4. Represent all installed protection systems in detail for both balanced and 
unbalanced fault conditions. This could include various over-voltage and under-
voltage protection (individual phase and RMS), frequency protection, DC bus 
voltage protection, overcurrent protection, and any other pertinent types of 
protection. The actual hardware code is recommended to be used for these 
protection features. Any protection which can influence dynamic behaviour or fault 
ride-through in the simulation period should be included and documented.   

5. It is allowed to represent an aggregated model for a generating system with many 
Generating Units if they are of the same type and size. For example, a wind farm 
that has multiple wind turbines of the same type and size. The aggregation method 
must be clearly documented. Aggregated models should continue to provide 
access to the LV terminal bus quantities for each aggregate equivalent Generating 
Unit, including Active Power, Reactive Power, voltage magnitude and phase angle. 

6. The User shall model the co-located Plant and Apparatus in accordance with the 
Single Line Diagram (SLD), accurately reflecting the actual as-built configuration. 
For example, in the case of a co-located Power Park Module comprising Battery 
Energy Storage System (BESS) and Photovoltaic (PV) Plant, the inverters / 
converters for each Plant should be modelled separately as per the SLD. For the 
avoidance of doubt, it would be acceptable to aggerate the inverters belonging to 
one Plant (e.g., BESS) in accordance with point number 5 in this section, on 
representation of aggregated model. Both technology types must be included in 
the same EMT model. 

2.3 Notes on model usability 

The EMT model should: 

1. Make the inputs and outputs of control blocks such as Active Power controller, 
Reactive Power controller, voltage controller and damping controllers accessible to 



 
 
 
 

Public 

10 
 

the end users. For example, Setpoints for Active Power, Reactive Power, voltage, 
Power Factor and frequency references, Active Power ramp rates, control modes 
selection, Fault ride-through activation and deactivation thresholds, dead-band 
and Droop settings of frequency or voltage control, communication delays, 
enabling and disabling of sub-synchronous damping controllers. 

2. Accept the above reference variables for initialisation and be capable of changing 
these reference variables mid-simulation, i.e., dynamic signal references. 

3. Have an identification mechanism for configuration i.e., control revision codes, 
settings files, or a combination of these or other identification measures.  

4. Have diagnostic flags (e.g., flags to show control modes change or which 
protection has been activated) which can be reasonably accessible to facilitate 
analysis and should clearly identify why a model trips during simulations.   

5. Include a sample implementation test case such that the model can be tested 
before being integrated into the wider area model of the GB system. The test case 
should use a single machine infinite bus representation of the system.  

6. Allow protection models to be disabled and enabled, if applicable. Many studies 
result in inadvertent tripping of converter equipment, and the ability to disable 
protection functions temporarily provides study engineers with valuable system 
diagnostic information. 

7. Allow the capacity of the model to be scaled if using the same inverter, collector 
and/or pad-mounted transformer models. The capacity of the model should be 
scalable in some way, either internally or through an external scaling component. 
This is distinct from a dispatchable power order described below and is used for 
modelling different Plant capacities.  

8. Dispatch its output to values less than the nameplate rating. This is distinct from 
scaling a Plant from one unit to more than one and is used for testing Plant 
behaviour at various operating points.  

9. Not crash the software platform when the model/Plant is tripped or disconnected 
during the dynamic simulation run.  

10. It is desirable that technical support engineers from the model supplier are 
available to support The Company in setting up and running simulation analysis, 
to assist with solving any relevant issues. 

2.4 Notes on document requirements 

The model should be submitted together with a supporting document including the 
following information:  

1. List and description of the files in the submission.  
2. Vendor name and model version number.  
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3. Indication of whether the model is real-code or not, and the recommended 
simulation time step (between 10 – 20us).  

4. Single-line representation of the simulation model’s electrical and mechanical 
main components up until the point of connection.  

5. Indication of any limitations and assumptions of the models, including the full 
range of grid strength the model is designed for. 

6. Block diagrams of the control system.  
7. Description of model structure, including the list and description of all the modules 

and control functions. This could contain Laplace domain transfer functions, 
sequence diagrams for applied state-machines and function descriptions of the 
arithmetical, logical and sequence-controlled modules used in the simulation 
model. Moreover, the reference component used in control functions should be 
indicated, for example, the busbar whose voltage is used as a reference in the 
control of an SVC.  

8. Notes for setup and running the model. The EMT model User guide document must 
include the PSCAD and compiler version details that it corresponds to, instructions 
on loading the model, relevant information on multiple snp files if created during 
snapshot feature, setting the specific system strength, updating the settings of the 
relevant modules/functions, switching the control mode of converters, selecting 
the test case, and enabling/disabling the protection systems.  

9. Should provide a clear way to identify the specific settings and equipment 
configuration which will be used in any study, such that during commissioning the 
settings used in the studies can be checked. 

10. Description of the module/function settings needed for different operational 
scenarios, for example, different operational modes of converters, different system 
strength of the network, different power flow directions for 
Interconnectors/batteries.   

11. Description of how the simulation model can be integrated into a large grid and 
system model of the public electricity supply grid as used by the Company.  

12. List and description of control strategies of dynamic Reactive Power equipment, 
such as SVC, STATCOM, etc.  

13. List and description of any modules and functions that are simplified or not 
included in the model.   

14. List and descriptions of the individual model components, including saturation, 
non-linearity, dead band, time delays and constraint functions (non-windup/anti 
windup) as well as look-up table data and principles applied to interpolation, etc. 
Their parameters’ values and units should be included.  

15. Include descriptions and clear indications of the simulation model's input and 
output signals, which, as a minimum, must include the following:  
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a. Active Power.  
b. Reactive Power.  
c. Set points for:  

i. Active Power control.  
ii. Power Factor control.  
iii. Q control (MVAr control).  
iv. Voltage control (including parameters for droop/compounding 

used).  
v. Frequency control (droop and dead band).  
vi. System protection measures (final value and gradient for active 

power control).  
d. Signal for activation of system protection.  
e. Control signals for any external grid components, e.g., STATCOMs or energy 

storage units, etc.   
f. Active and Reactive Power injection/absorption settings during fault.  

16. List and description of the test cases used to verify the response of the model.  
17. List and description of all the protections (both AC and DC protections) and 

identifying those associated settings accessible to the user.  
18. Model validation and benchmarking against field test data.    
19. Notes on the interpretation of error messages and troubleshooting. 

2.5 Notes on model maintenance 

Users should confirm that they have model maintenance and support frameworks in 
place with vendors / suppliers for the duration of the designed asset operational lifetime 
to provide model updates and technical supports to Transmission Owners and The 
Company. Should this requirement not be achievable, either in practical or commercial 
terms, then further discussions with The Company are required to seek alternative means 
of continued model maintenance and supports.  
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The Approach and Process for Retrospective Submission  
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3. Model Submission Process 

When The Company requests Users to provide retrospective EMT models (more on the 
priority order of these requests in Section 4 below), Users shall acknowledge the request 
and confirm the following details:   

• Acceptance of providing the EMT model, with a proposed timeline. 
• Level of modelling details that will be provided in the EMT model. 
• Confirmation of provision of validation report, as per PC.A.9.7. 

A flowchart describing the model submission process is presented in Figure 1.  

For EU Code Users with IBR based converters, including Interconnectors, an EMT model is 
required to be submitted in PSCAD version 5 and above within 3 months. It is likely that 
these Users may have already developed EMT model in an older version of PSCAD. The 
three-month window is intended to cover the time required to update and submit the EMT 
model in PSCAD version 5 and above.  

For Synchronous generator-based EU Code Users, an EMT model built in previous versions 
of PSCAD can be submitted. In case of unavailability of an EMT model of the Synchronous 
generator Plant, Users can submit the relevant Plant parameters/data as per the 
requirements in DRC Schedule-1 and Grid Code PC.A.5.3.  

For GB Code Users, if the requirement to submit EMT models was captured in the Bilateral 
Agreement , then the User will be requested to submit the EMT Model in PSCAD version 5 
and above within 6 months. For an IBR-based GB Code User, the EMT model in PSCAD 
version 5 and above can be submitted within 9 months after the request is made from 
The Company. However, synchronous generator-based GB Code Users are requested to 
submit the relevant Plant parameter/data as per requirements in DRC Schedule -1 and 
Grid Code PC.A.5.3 within 3-6 months.   
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Figure 1: Flowchart highlighting the process for submitting the EMT models/Data from Users connected before September 2022.
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4. Model Submission Approach 

This section describes the adopted approach for retrospective submission of EMT models. 
As it is impractical to request EMT models from all User(s) at the same time, The Company 
has decided that a priority based on critical regions in the GB system could be followed 
to collect the EMT models. The GB system is divided into 8 regions as shown in Table 1. 
Northeast and Northwest Scotland is considered topmost priority due to frequent 
occurrence of Sub-Synchronous Oscillations (SSO) in the recent past. North Central 
Scotland and East England regions are being considered as priority order 2 and 3 
respectively due to continued IBR proliferation and the evolving risk of sub-synchronous 
control interactions (SSCI). Southeast England and the London region are considered 
priority order 4, as there is a need to analyse the risk of growing transient instability in the 
region due to many IBRs and Interconnectors. South Central Scotland is being considered 
on priority order 5 due to low short-circuit level concerns.  

Table 1: Region wise priority order for collecting EMT Models. 

Priority Order Region (based on ETYS Zones*) 

1 Northeast and Northwest Scotland 
(T1, T2, T3, T4, T5 and T6) 

2 North Central Scotland (S5) 

3 East England, East Midlands & Humber  
(D4, D5, J1, J2, J3, J4, J5, J6, J7, K1, K2, K4, K5, K6, L8, P7, P8) 

4 Southeast England & London  
(A1, A3, A4, A6, A7, A8, A9, B1, B2, C1, C2, C3, C4, C5, C6, C7, C8, C9, J8) 

5 South Central Scotland (S6) 

6 South Central and Southwest England  
(B3, B4, D6, E1, E7, E8, F6) 

7 North Wales, South Wales and West Midlands  
(G1, G5, G6, G7, H1, H2, H6, L1, L2, L3, L5, L7, M4, M5, M6, M7, M8) 

8 
Mersey, Northwest England, North and South Yorks 

(N1, N2, N3, N4, N5, N6, N7, N8, P1, P2, P3, P4, P5, P6, Q2, Q4, Q5, Q6, Q7, Q8, 
R4, R5, R6) 

*EYTS Zones references are considered from ETYS 2024 Appendix A – Figure A5. 

It is important to note that, in situations where there are numerous generation Plants 
within a single priority region, The Company will not request all Users in that region 
to submit their EMT models at the same time. Instead, a phased approach to notification 
and submission will be followed to ensure an orderly and manageable process.  

https://www.neso.energy/document/351911/download
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Within each priority region, The Company will consider the following order to issue 
notifications for EMT model submissions: 

• Generators/Interconnectors that are EU code Users will be notified first, since these 
Users might have developed EMT models previously. 

• The size of the Plant will be considered to prioritise the request; the order will follow 
from large to small size Plant. 

• If any new connection compliance study requires retrospective EMT models in that 
study region, those Generators will be notified.  

• To investigate any system events that have occurred, EMT models from relevant 
Users will be prioritised.  
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5. Potential approaches to develop the legacy Plant EMT Models 

The Company recognises the challenges that Users will encounter in developing EMT 
models for legacy Plants based on the requirements provided in Section 2, as well as in 
meeting all the requirements outlined in Grid Code PC.A.9. The primary challenges include: 

1. Lack of Data: Older Plant may have insufficient data available for model 
development, making it difficult to gather the necessary information for accurate 
modelling. 

2. Obsolete Technology: The equipment used in older Plant may be obsolete, with 
detailed specifications or manufacturer support potentially no longer available. 

3. Compatibility Issues: Integrating models of older Plant with modern systems and 
software can present challenges due to compatibility issues. 

4. Regulatory Compliance: Ensuring that models adhere to current regulatory 
standards can be difficult if the Plant’s original design did not anticipate such 
requirements. 

5. Operational Data Availability: The availability of historical operational data, 
crucial for model validation, may be limited or unavailable. 

To address the above challenges, The Company is considering potential approaches or 
options to assist Users in developing EMT models for legacy Plant. For Users who encounter 
difficulties in meeting model accuracy requirements during validation of the developed 
EMT model for site-specific conditions, The Company should consider acceptable 
alternatives. Users should explore the potential modelling approaches for legacy Plant 
based on the level of detailed information available to them. These approaches, in order 
of priority, may include, but are not limited to:  

• Vendor specific EMT model for the site-specific equipment, with site-specific 
parameters provided by its Original Equipment Manufacturer (OEM). 

• A model with similar technology from the same OEM, with parameters derived from 
specific Plant design information and historical operational measurements 
available to the User. 

• A generic model of the correct Plant type parametrized to the extent possible to 
reflect the capabilities and limitations of specific Plant make and site settings. 

The Company recommends Users to adopt Vendor-specific models as the primary 
approach for developing their Plant models. In circumstances where a Vendor-specific 
model or a model utilising similar technology is not available, Users may employ a generic 
model for their Plant model development, subject to prior agreement with The Company. 
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When utilising generic models, it is recommended to use a model that has the following 
features, so that it can be tuned to approximate the measured response of the legacy 
generating system: 

• Ability to set LVRT and HVRT thresholds. 
• Ability to set steady state setpoints (e.g., voltage, reactive or power factor 

setpoints). 
• Ability to adjust Active and Reactive Power recovery ramp rate. 
• Ability to limit fault current injection to a specified level. 
• A generic model of the Power Park Controller (PPC), if the generating system uses 

such a controller. 
o The general data of the generic model such as Plant type, voltage and MVA 

rating are known from the data sheet information provided by the vendor. 
As much as possible, available information should be adopted for the 
generic representation of the Plant. 

o Legacy Plant are likely to have been in service over a number of years. Thus, 
their response under various system events were likely captured by digital 
event recorders / Dynamic Monitoring System (DMS) during their operation. 
If such information is available, one possible option is to adjust the control 
and protection parameters of the generic model so that the model response 
may closely follow the waveforms captured during system events.  

• All static and dynamic Reactive Power support Plant modelled in addition to the 
Generating Unit models. 

Developers or manufacturers traditionally developed generating Plant and ensured a 
smooth connection process to the GB system by adhering to Grid Code requirements. 
During the compliance process, they will share all related data for the Plant with The 
Company through the User Defined File Structure (UDFS) process. At a later stage, the 
generating Plant would be transferred or sold to a third party (Asset Manager) for 
operation. However, during this transition, developers or manufacturers may not have 
shared all related data due to intellectual property concerns. For developing an EMT 
model for any Plant, detailed mathematical descriptions and block diagrams of the 
controllers are essential. If these details are unavailable to the third parties (Asset 
Managers), it becomes challenging to develop the Plant’s EMT model.  

Only where such instances arise, a third party (asset manager) may request the 
necessary data from The Company to support the development of their Plant models. The 
Company can establish a Non-Disclosure Agreement with third parties (Asset Managers), 
allowing them to use this information to create the Plant’s EMT model. Please be advised 
that this process is not standard practice.  
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5.1 Validation Requirements for legacy Plant EMT Models 

After developing EMT models for legacy Plant using the approaches outlined in Section 5, 
it is essential for Users to carry out a thorough validation process. This validation ensures 
that the models accurately represent the current operational behaviour of the Plant under 
actual site conditions. The Company requires Users to submit evidence confirming that 
their models have been validated and that the simulation results are representative of the 
User’s Plant and Apparatus under equivalent operational scenarios. 
Users may validate legacy Plant EMT models against various forms of available data, 
depending on the modelling approach chosen. The following sources of evidence should 
be considered: 

• Vendor Specific EMT Model: Where a Vendor Specific EMT model is used to represent 
the legacy Plant, validation can be conducted using: 

o Factory Acceptance Test (FAT) results 
o Commissioning Test or Compliance Test results 
o Plant responses recorded during system event conditions (as captured by 

Fault Recorders) 
o RMS model responses that were submitted as part of the compliance 

process 
• Generic or Other Models: If alternative modelling approaches are adopted, the 

following data sources should be used for validation: 
o Compliance Test results 
o Plant responses recorded during system event conditions (from Fault 

Recorders) 
o Type test results for the particular technology 
o RMS model responses previously submitted during the compliance process. 

 


