EU NCER: System Defence Plan
Issue 54
 AugustJune 20232 – Post Consultation Updated – 3 August 2023

Text taken from GC0148 when submitted to Ofgem in October 2022 


[image: ][image: ][image: ]

AugustprilNovemberJune 20232 – Post Consultation Updated – 35 Augustpril 2023 | EU NCER: System Defence Plan	0

AugustMarch 20232 | EU NCER: System Defence Plan	18

[bookmark: _Toc16863230]Contents
EU NCER: System Defence Plan	2
1	Version Control	3
2	Introduction	3
3	System Defence Plan	5
3.1	Plan Overview	5
3.2	Activation of System Defence Plan Procedures	5
4	System Protection Schemes	6
4.1	Automatic Under Frequency Control Scheme	6
4.2	Automatic Low Frequency Demand Disconnection Scheme	7
4.3	Automatic Over Frequency Control Scheme	9
4.4	Automatic Schemes Against Voltage Collapse	10
5	System Defence Plan Procedures	12
5.1	Frequency Deviation Management Procedure	12
5.2	Additional Demand Disconnection Following Low Frequency Demand Disconnection	13
5.3	Demand Restoration	14
5.4	Voltage Deviation Management Procedure	14
5.5	Power Flow Management Procedure	15
5.6	Assistance for Active Power Procedure	16
5.7	National Electricity Transmission System Warnings Procedure	17
5.8	Manual Demand Disconnection Procedure	18
5.9	Manual Generation Disconnection	19
5.9.1	In the event that there is insufficient demand and a surplus of generation, there are a number of methods available to NGESO to balance the system.  These include:	19
5.10	Rota Load Disconnection Procedure	19
6	Assurance & Compliance Testing	20
7	Plan Implementation	20
8	Plan Review	21
Appendix A: GB Parties within the scope of the System Defence Plan	22
Appendix B: High Priority Significant Grid User list	40
Appendix C: List of Distribution Network Operators	41
Appendix D: Glossary	42
Appendix E: Total Load and Netted Demand Definitions	46
Appendix F: Energy Storage Units	47
EU NCER: System Defence Plan	2
1	Version Control	3
2	Introduction	3
3	System Defence Plan	5
3.1	Plan Overview	5
3.2	Activation of System Defence Plan Procedures	5
4	System Protection Schemes	6
4.1	Automatic Under Frequency Control Scheme	6
4.2	Automatic Low Frequency Demand Disconnection Scheme	7
4.3	Automatic Over Frequency Control Scheme	9
4.4	Automatic Schemes Against Voltage Collapse	10
5	System Defence Plan Procedures	12
5.1	Frequency Deviation Management Procedure	12
5.2	Additional Demand Disconnection Following Low Frequency Demand Disconnection	13
5.3	Demand Restoration	14
5.4	Voltage Deviation Management Procedure	14
5.5	Power Flow Management Procedure	15
5.6	Assistance for Active Power Procedure	16
5.7	National Electricity Transmission System Warnings Procedure	17
5.8	Manual Demand Disconnection Procedure	18
5.9	Manual Generation Disconnection	19
5.9.1	In the event that there is insufficient demand and a surplus of generation, there are a number of methods available to NGESO to balance the system.  These include:	19
5.10	Rota Load Disconnection Procedure	19
6	Resilience Measures to be Implemented by GB Parties	20
7	Assurance & Compliance Testing	20
8	Plan Implementation	21
9	Plan Review	22
Appendix A: GB Parties within the scope of the System Defence Plan	23
Appendix B: High Priority Significant Grid User list	41
Appendix C: List of Distribution Network Operators	42
Appendix D: Glossary	43
Appendix E: Total Load and Netted Demand Definitions	50
Appendix F: Energy Storage Units	51



NovemberJune 2022 | EU NCER: System Defence Plan	4

[bookmark: _Toc531945370][bookmark: _Toc99023823][bookmark: _Toc16863231][bookmark: _Toc128731894]EU NCER: System Defence Plan

[image: ]

AugustprilNovemberJune 20232 – Post Consultation Updated – 35 Augustpril 2023 | EU NCER: System Defence Plan	2

[bookmark: _Toc532817255][bookmark: _Toc532818520][bookmark: _Toc532820179][bookmark: _Toc532820697][bookmark: _Toc532817256][bookmark: _Toc532818521][bookmark: _Toc532820180][bookmark: _Toc532820698][bookmark: _Toc532817257][bookmark: _Toc532818522][bookmark: _Toc532820181][bookmark: _Toc532820699][bookmark: _Toc532817258][bookmark: _Toc532818523][bookmark: _Toc532820182][bookmark: _Toc532820700][bookmark: _Toc532817259][bookmark: _Toc532818524][bookmark: _Toc532820183][bookmark: _Toc532820701][bookmark: _Toc532817260][bookmark: _Toc532818525][bookmark: _Toc532820184][bookmark: _Toc532820702][bookmark: _Toc532817261][bookmark: _Toc532818526][bookmark: _Toc532820185][bookmark: _Toc532820703][bookmark: _Toc532817262][bookmark: _Toc532818527][bookmark: _Toc532820186][bookmark: _Toc532820704][bookmark: _Toc532817263][bookmark: _Toc532818528][bookmark: _Toc532820187][bookmark: _Toc532820705][bookmark: _Toc532817264][bookmark: _Toc532818529][bookmark: _Toc532820188][bookmark: _Toc532820706][bookmark: _Toc532817265][bookmark: _Toc532818530][bookmark: _Toc532820189][bookmark: _Toc532820707][bookmark: _Toc532817266][bookmark: _Toc532818531][bookmark: _Toc532820190][bookmark: _Toc532820708][bookmark: _Toc532817267][bookmark: _Toc532818532][bookmark: _Toc532820191][bookmark: _Toc532820709][bookmark: _Toc532817268][bookmark: _Toc532818533][bookmark: _Toc532820192][bookmark: _Toc532820710][bookmark: _Toc532817269][bookmark: _Toc532818534][bookmark: _Toc532820193][bookmark: _Toc532820711][bookmark: _Toc532817270][bookmark: _Toc532818535][bookmark: _Toc532820194][bookmark: _Toc532820712][bookmark: _Toc532817271][bookmark: _Toc532818536][bookmark: _Toc532820195][bookmark: _Toc532820713][bookmark: _Toc532817272][bookmark: _Toc532818537][bookmark: _Toc532820196][bookmark: _Toc532820714][bookmark: _Toc532817273][bookmark: _Toc532818538][bookmark: _Toc532820197][bookmark: _Toc532820715][bookmark: _Toc532817274][bookmark: _Toc532818539][bookmark: _Toc532820198][bookmark: _Toc532820716][bookmark: _Toc532817275][bookmark: _Toc532818540][bookmark: _Toc532820199][bookmark: _Toc532820717][bookmark: _Toc532817276][bookmark: _Toc532818541][bookmark: _Toc532820200][bookmark: _Toc532820718][bookmark: _Toc532817277][bookmark: _Toc532818542][bookmark: _Toc532820201][bookmark: _Toc532820719][bookmark: _Toc532817278][bookmark: _Toc532818543][bookmark: _Toc532820202][bookmark: _Toc532820720][bookmark: _Toc532817279][bookmark: _Toc532818544][bookmark: _Toc532820203][bookmark: _Toc532820721][bookmark: _Toc532817280][bookmark: _Toc532818545][bookmark: _Toc532820204][bookmark: _Toc532820722][bookmark: _Toc532817281][bookmark: _Toc532818546][bookmark: _Toc532820205][bookmark: _Toc532820723][bookmark: _Toc532817282][bookmark: _Toc532818547][bookmark: _Toc532820206][bookmark: _Toc532820724][bookmark: _Toc532817283][bookmark: _Toc532818548][bookmark: _Toc532820207][bookmark: _Toc532820725][bookmark: _Toc532817284][bookmark: _Toc532818549][bookmark: _Toc532820208][bookmark: _Toc532820726][bookmark: _Toc532817285][bookmark: _Toc532818550][bookmark: _Toc532820209][bookmark: _Toc532820727][bookmark: _Toc532817286][bookmark: _Toc532818551][bookmark: _Toc532820210][bookmark: _Toc532820728][bookmark: _Toc532817287][bookmark: _Toc532818552][bookmark: _Toc532820211][bookmark: _Toc532820729][bookmark: _Toc532817288][bookmark: _Toc532818553][bookmark: _Toc532820212][bookmark: _Toc532820730][bookmark: _Toc532817289][bookmark: _Toc532818554][bookmark: _Toc532820213][bookmark: _Toc532820731][bookmark: _Toc532817290][bookmark: _Toc532818555][bookmark: _Toc532820214][bookmark: _Toc532820732][bookmark: _Toc532817291][bookmark: _Toc532818556][bookmark: _Toc532820215][bookmark: _Toc532820733][bookmark: _Toc532817292][bookmark: _Toc532818557][bookmark: _Toc532820216][bookmark: _Toc532820734][bookmark: _Toc532817293][bookmark: _Toc532818558][bookmark: _Toc532820217][bookmark: _Toc532820735][bookmark: _Toc532817294][bookmark: _Toc532818559][bookmark: _Toc532820218][bookmark: _Toc532820736][bookmark: _Toc532817295][bookmark: _Toc532818560][bookmark: _Toc532820219][bookmark: _Toc532820737][bookmark: _Toc532817296][bookmark: _Toc532818561][bookmark: _Toc532820220][bookmark: _Toc532820738][bookmark: _Toc532817297][bookmark: _Toc532818562][bookmark: _Toc532820221][bookmark: _Toc532820739][bookmark: _Toc532817298][bookmark: _Toc532818563][bookmark: _Toc532820222][bookmark: _Toc532820740][bookmark: _Toc532817299][bookmark: _Toc532818564][bookmark: _Toc532820223][bookmark: _Toc532820741][bookmark: _Toc532817300][bookmark: _Toc532818565][bookmark: _Toc532820224][bookmark: _Toc532820742][bookmark: _Toc532817301][bookmark: _Toc532818566][bookmark: _Toc532820225][bookmark: _Toc532820743][bookmark: _Toc532817302][bookmark: _Toc532818567][bookmark: _Toc532820226][bookmark: _Toc532820744][bookmark: _Toc532817303][bookmark: _Toc532818568][bookmark: _Toc532820227][bookmark: _Toc532820745][bookmark: _Toc532817304][bookmark: _Toc532818569][bookmark: _Toc532820228][bookmark: _Toc532820746][bookmark: _Toc532817305][bookmark: _Toc532818570][bookmark: _Toc532820229][bookmark: _Toc532820747][bookmark: _Toc532817306][bookmark: _Toc532818571][bookmark: _Toc532820230][bookmark: _Toc532820748][bookmark: _Toc532817307][bookmark: _Toc532818572][bookmark: _Toc532820231][bookmark: _Toc532820749][bookmark: _Toc532817308][bookmark: _Toc532818573][bookmark: _Toc532820232][bookmark: _Toc532820750][bookmark: _Toc532817309][bookmark: _Toc532818574][bookmark: _Toc532820233][bookmark: _Toc532820751][bookmark: _Toc532817310][bookmark: _Toc532818575][bookmark: _Toc532820234][bookmark: _Toc532820752][bookmark: _Toc532817311][bookmark: _Toc532818576][bookmark: _Toc532820235][bookmark: _Toc532820753][bookmark: _Toc532817312][bookmark: _Toc532818577][bookmark: _Toc532820236][bookmark: _Toc532820754][bookmark: _Toc532817313][bookmark: _Toc532818578][bookmark: _Toc532820237][bookmark: _Toc532820755][bookmark: _Toc532817314][bookmark: _Toc532818579][bookmark: _Toc532820238][bookmark: _Toc532820756][bookmark: _Toc532817315][bookmark: _Toc532818580][bookmark: _Toc532820239][bookmark: _Toc532820757][bookmark: _Toc532817316][bookmark: _Toc532818581][bookmark: _Toc532820240][bookmark: _Toc532820758][bookmark: _Toc532817317][bookmark: _Toc532818582][bookmark: _Toc532820241][bookmark: _Toc532820759][bookmark: _Toc532817318][bookmark: _Toc532818583][bookmark: _Toc532820242][bookmark: _Toc532820760][bookmark: _Toc532817319][bookmark: _Toc532818584][bookmark: _Toc532820243][bookmark: _Toc532820761][bookmark: _Toc532817320][bookmark: _Toc532818585][bookmark: _Toc532820244][bookmark: _Toc532820762][bookmark: _Toc532817321][bookmark: _Toc532818586][bookmark: _Toc532820245][bookmark: _Toc532820763][bookmark: _Toc532817322][bookmark: _Toc532818587][bookmark: _Toc532820246][bookmark: _Toc532820764][bookmark: _Toc532817323][bookmark: _Toc532818588][bookmark: _Toc532820247][bookmark: _Toc532820765][bookmark: _Toc532817324][bookmark: _Toc532818589][bookmark: _Toc532820248][bookmark: _Toc532820766][bookmark: _Toc532817325][bookmark: _Toc532818590][bookmark: _Toc532820249][bookmark: _Toc532820767][bookmark: _Toc532817326][bookmark: _Toc532818591][bookmark: _Toc532820250][bookmark: _Toc532820768][bookmark: _Toc532817327][bookmark: _Toc532818592][bookmark: _Toc532820251][bookmark: _Toc532820769][bookmark: _Toc532817328][bookmark: _Toc532818593][bookmark: _Toc532820252][bookmark: _Toc532820770][bookmark: _Toc532817329][bookmark: _Toc532818594][bookmark: _Toc532820253][bookmark: _Toc532820771][bookmark: _Toc532817330][bookmark: _Toc532818595][bookmark: _Toc532820254][bookmark: _Toc532820772][bookmark: _Toc532817331][bookmark: _Toc532818596][bookmark: _Toc532820255][bookmark: _Toc532820773][bookmark: _Toc532817332][bookmark: _Toc532818597][bookmark: _Toc532820256][bookmark: _Toc532820774][bookmark: _Toc532817333][bookmark: _Toc532818598][bookmark: _Toc532820257][bookmark: _Toc532820775][bookmark: _Toc532817334][bookmark: _Toc532818599][bookmark: _Toc532820258][bookmark: _Toc532820776][bookmark: _Toc532817335][bookmark: _Toc532818600][bookmark: _Toc532820259][bookmark: _Toc532820777][bookmark: _Toc532817336][bookmark: _Toc532818601][bookmark: _Toc532820260][bookmark: _Toc532820778][bookmark: _Toc532817337][bookmark: _Toc532818602][bookmark: _Toc532820261][bookmark: _Toc532820779][bookmark: _Toc532817338][bookmark: _Toc532818603][bookmark: _Toc532820262][bookmark: _Toc532820780][bookmark: _Toc532817339][bookmark: _Toc532818604][bookmark: _Toc532820263][bookmark: _Toc532820781][bookmark: _Toc532817340][bookmark: _Toc532818605][bookmark: _Toc532820264][bookmark: _Toc532820782][bookmark: _Toc532817341][bookmark: _Toc532818606][bookmark: _Toc532820265][bookmark: _Toc532820783][bookmark: _Toc532817342][bookmark: _Toc532818607][bookmark: _Toc532820266][bookmark: _Toc532820784][bookmark: _Toc532817343][bookmark: _Toc532818608][bookmark: _Toc532820267][bookmark: _Toc532820785][bookmark: _Toc532817344][bookmark: _Toc532818609][bookmark: _Toc532820268][bookmark: _Toc532820786][bookmark: _Toc532817345][bookmark: _Toc532818610][bookmark: _Toc532820269][bookmark: _Toc532820787][bookmark: _Toc532817346][bookmark: _Toc532818611][bookmark: _Toc532820270][bookmark: _Toc532820788][bookmark: _Toc532817347][bookmark: _Toc532818612][bookmark: _Toc532820271][bookmark: _Toc532820789][bookmark: _Toc532817348][bookmark: _Toc532818613][bookmark: _Toc532820272][bookmark: _Toc532820790][bookmark: _Toc532817349][bookmark: _Toc532818614][bookmark: _Toc532820273][bookmark: _Toc532820791][bookmark: _Toc532817350][bookmark: _Toc532818615][bookmark: _Toc532820274][bookmark: _Toc532820792][bookmark: _Toc532817351][bookmark: _Toc532818616][bookmark: _Toc532820275][bookmark: _Toc532820793][bookmark: _Toc532817352][bookmark: _Toc532818617][bookmark: _Toc532820276][bookmark: _Toc532820794][bookmark: _Toc532817353][bookmark: _Toc532818618][bookmark: _Toc532820277][bookmark: _Toc532820795][bookmark: _Toc532817354][bookmark: _Toc532818619][bookmark: _Toc532820278][bookmark: _Toc532820796][bookmark: _Toc532817355][bookmark: _Toc532818620][bookmark: _Toc532820279][bookmark: _Toc532820797][bookmark: _Toc532817356][bookmark: _Toc532818621][bookmark: _Toc532820280][bookmark: _Toc532820798][bookmark: _Toc532817357][bookmark: _Toc532818622][bookmark: _Toc532820281][bookmark: _Toc532820799][bookmark: _Toc532817358][bookmark: _Toc532818623][bookmark: _Toc532820282][bookmark: _Toc532820800][bookmark: _Toc532817359][bookmark: _Toc532818624][bookmark: _Toc532820283][bookmark: _Toc532820801][bookmark: _Toc532817360][bookmark: _Toc532818625][bookmark: _Toc532820284][bookmark: _Toc532820802][bookmark: _Toc532817361][bookmark: _Toc532818626][bookmark: _Toc532820285][bookmark: _Toc532820803][bookmark: _Toc532817362][bookmark: _Toc532818627][bookmark: _Toc532820286][bookmark: _Toc532820804][bookmark: _Toc532817363][bookmark: _Toc532818628][bookmark: _Toc532820287][bookmark: _Toc532820805][bookmark: _Toc532817364][bookmark: _Toc532818629][bookmark: _Toc532820288][bookmark: _Toc532820806][bookmark: _Toc532817365][bookmark: _Toc532818630][bookmark: _Toc532820289][bookmark: _Toc532820807][bookmark: _Toc532817366][bookmark: _Toc532818631][bookmark: _Toc532820290][bookmark: _Toc532820808][bookmark: _Toc532817367][bookmark: _Toc532818632][bookmark: _Toc532820291][bookmark: _Toc532820809][bookmark: _Toc532817368][bookmark: _Toc532818633][bookmark: _Toc532820292][bookmark: _Toc532820810][bookmark: _Toc532817369][bookmark: _Toc532818634][bookmark: _Toc532820293][bookmark: _Toc532820811][bookmark: _Toc532817370][bookmark: _Toc532818635][bookmark: _Toc532820294][bookmark: _Toc532820812][bookmark: _Toc532817371][bookmark: _Toc532818636][bookmark: _Toc532820295][bookmark: _Toc532820813][bookmark: _Toc532817372][bookmark: _Toc532818637][bookmark: _Toc532820296][bookmark: _Toc532820814][bookmark: _Toc532817373][bookmark: _Toc532818638][bookmark: _Toc532820297][bookmark: _Toc532820815][bookmark: _Toc532817374][bookmark: _Toc532818639][bookmark: _Toc532820298][bookmark: _Toc532820816][bookmark: _Toc532817375][bookmark: _Toc532818640][bookmark: _Toc532820299][bookmark: _Toc532820817][bookmark: _Toc532817376][bookmark: _Toc532818641][bookmark: _Toc532820300][bookmark: _Toc532820818][bookmark: _Toc532817377][bookmark: _Toc532818642][bookmark: _Toc532820301][bookmark: _Toc532820819][bookmark: _Toc532817378][bookmark: _Toc532818643][bookmark: _Toc532820302][bookmark: _Toc532820820][bookmark: _Toc532817379][bookmark: _Toc532818644][bookmark: _Toc532820303][bookmark: _Toc532820821][bookmark: _Toc532817380][bookmark: _Toc532818645][bookmark: _Toc532820304][bookmark: _Toc532820822][bookmark: _Toc532817381][bookmark: _Toc532818646][bookmark: _Toc532820305][bookmark: _Toc532820823][bookmark: _Toc532817382][bookmark: _Toc532818647][bookmark: _Toc532820306][bookmark: _Toc532820824][bookmark: _Toc532817383][bookmark: _Toc532818648][bookmark: _Toc532820307][bookmark: _Toc532820825][bookmark: _Toc532817384][bookmark: _Toc532818649][bookmark: _Toc532820308][bookmark: _Toc532820826][bookmark: _Toc532817385][bookmark: _Toc532818650][bookmark: _Toc532820309][bookmark: _Toc532820827][bookmark: _Toc524092122][bookmark: _Toc532817386][bookmark: _Toc532818651][bookmark: _Toc532820310][bookmark: _Toc532820828][bookmark: _Toc532817387][bookmark: _Toc532818652][bookmark: _Toc532820311][bookmark: _Toc532820829][bookmark: _Toc532817388][bookmark: _Toc532818653][bookmark: _Toc532820312][bookmark: _Toc532820830][bookmark: _Toc532817389][bookmark: _Toc532818654][bookmark: _Toc532820313][bookmark: _Toc532820831][bookmark: _Toc532817390][bookmark: _Toc532818655][bookmark: _Toc532820314][bookmark: _Toc532820832][bookmark: _Toc532817391][bookmark: _Toc532818656][bookmark: _Toc532820315][bookmark: _Toc532820833][bookmark: _Toc532817392][bookmark: _Toc532818657][bookmark: _Toc532820316][bookmark: _Toc532820834][bookmark: _Toc532817393][bookmark: _Toc532818658][bookmark: _Toc532820317][bookmark: _Toc532820835][bookmark: _Toc532817394][bookmark: _Toc532818659][bookmark: _Toc532820318][bookmark: _Toc532820836][bookmark: _Toc532817395][bookmark: _Toc532818660][bookmark: _Toc532820319][bookmark: _Toc532820837][bookmark: _Toc532817396][bookmark: _Toc532818661][bookmark: _Toc532820320][bookmark: _Toc532820838][bookmark: _Toc532817397][bookmark: _Toc532818662][bookmark: _Toc532820321][bookmark: _Toc532820839][bookmark: _Toc532817398][bookmark: _Toc532818663][bookmark: _Toc532820322][bookmark: _Toc532820840][bookmark: _Toc532817399][bookmark: _Toc532818664][bookmark: _Toc532820323][bookmark: _Toc532820841][bookmark: _Toc532817400][bookmark: _Toc532818665][bookmark: _Toc532820324][bookmark: _Toc532820842][bookmark: _Toc532817401][bookmark: _Toc532818666][bookmark: _Toc532820325][bookmark: _Toc532820843][bookmark: _Toc532817402][bookmark: _Toc532818667][bookmark: _Toc532820326][bookmark: _Toc532820844][bookmark: _Toc532817403][bookmark: _Toc532818668][bookmark: _Toc532820327][bookmark: _Toc532820845][bookmark: _Toc532817404][bookmark: _Toc532818669][bookmark: _Toc532820328][bookmark: _Toc532820846][bookmark: _Toc532817405][bookmark: _Toc532818670][bookmark: _Toc532820329][bookmark: _Toc532820847][bookmark: _Toc532817406][bookmark: _Toc532818671][bookmark: _Toc532820330][bookmark: _Toc532820848][bookmark: _Toc532817407][bookmark: _Toc532818672][bookmark: _Toc532820331][bookmark: _Toc532820849][bookmark: _Toc532817408][bookmark: _Toc532818673][bookmark: _Toc532820332][bookmark: _Toc532820850][bookmark: _Toc532817409][bookmark: _Toc532818674][bookmark: _Toc532820333][bookmark: _Toc532820851][bookmark: _Toc532817410][bookmark: _Toc532818675][bookmark: _Toc532820334][bookmark: _Toc532820852][bookmark: _Toc532817411][bookmark: _Toc532818676][bookmark: _Toc532820335][bookmark: _Toc532820853][bookmark: _Toc532817412][bookmark: _Toc532818677][bookmark: _Toc532820336][bookmark: _Toc532820854][bookmark: _Toc532817413][bookmark: _Toc532818678][bookmark: _Toc532820337][bookmark: _Toc532820855][bookmark: _Toc532817414][bookmark: _Toc532818679][bookmark: _Toc532820338][bookmark: _Toc532820856][bookmark: _Toc532817415][bookmark: _Toc532818680][bookmark: _Toc532820339][bookmark: _Toc532820857][bookmark: _Toc532817416][bookmark: _Toc532818681][bookmark: _Toc532820340][bookmark: _Toc532820858][bookmark: _Toc532817417][bookmark: _Toc532818682][bookmark: _Toc532820341][bookmark: _Toc532820859][bookmark: _Toc532817418][bookmark: _Toc532818683][bookmark: _Toc532820342][bookmark: _Toc532820860][bookmark: _Toc532817419][bookmark: _Toc532818684][bookmark: _Toc532820343][bookmark: _Toc532820861][bookmark: _Toc532817420][bookmark: _Toc532818685][bookmark: _Toc532820344][bookmark: _Toc532820862][bookmark: _Toc532817421][bookmark: _Toc532818686][bookmark: _Toc532820345][bookmark: _Toc532820863][bookmark: _Toc532817422][bookmark: _Toc532818687][bookmark: _Toc532820346][bookmark: _Toc532820864][bookmark: _Toc532817423][bookmark: _Toc532818688][bookmark: _Toc532820347][bookmark: _Toc532820865][bookmark: _Toc532817424][bookmark: _Toc532818689][bookmark: _Toc532820348][bookmark: _Toc532820866][bookmark: _Toc532817425][bookmark: _Toc532818690][bookmark: _Toc532820349][bookmark: _Toc532820867][bookmark: _Toc532817426][bookmark: _Toc532818691][bookmark: _Toc532820350][bookmark: _Toc532820868][bookmark: _Toc532817427][bookmark: _Toc532818692][bookmark: _Toc532820351][bookmark: _Toc532820869][bookmark: _Toc532817428][bookmark: _Toc532818693][bookmark: _Toc532820352][bookmark: _Toc532820870][bookmark: _Toc532817429][bookmark: _Toc532818694][bookmark: _Toc532820353][bookmark: _Toc532820871][bookmark: _Toc532817430][bookmark: _Toc532818695][bookmark: _Toc532820354][bookmark: _Toc532820872][bookmark: _Toc532817431][bookmark: _Toc532818696][bookmark: _Toc532820355][bookmark: _Toc532820873][bookmark: _Toc532817432][bookmark: _Toc532818697][bookmark: _Toc532820356][bookmark: _Toc532820874][bookmark: _Toc532817433][bookmark: _Toc532818698][bookmark: _Toc532820357][bookmark: _Toc532820875][bookmark: _Toc532817434][bookmark: _Toc532818699][bookmark: _Toc532820358][bookmark: _Toc532820876][bookmark: _Toc532817435][bookmark: _Toc532818700][bookmark: _Toc532820359][bookmark: _Toc532820877][bookmark: _Toc532817436][bookmark: _Toc532818701][bookmark: _Toc532820360][bookmark: _Toc532820878][bookmark: _Toc532817437][bookmark: _Toc532818702][bookmark: _Toc532820361][bookmark: _Toc532820879][bookmark: _Toc532817438][bookmark: _Toc532818703][bookmark: _Toc532820362][bookmark: _Toc532820880][bookmark: _Toc532817439][bookmark: _Toc532818704][bookmark: _Toc532820363][bookmark: _Toc532820881][bookmark: _Toc532817440][bookmark: _Toc532818705][bookmark: _Toc532820364][bookmark: _Toc532820882][bookmark: _Toc532817441][bookmark: _Toc532818706][bookmark: _Toc532820365][bookmark: _Toc532820883][bookmark: _Toc532817442][bookmark: _Toc532818707][bookmark: _Toc532820366][bookmark: _Toc532820884][bookmark: _Toc532817443][bookmark: _Toc532818708][bookmark: _Toc532820367][bookmark: _Toc532820885][bookmark: _Toc532817444][bookmark: _Toc532818709][bookmark: _Toc532820368][bookmark: _Toc532820886][bookmark: _Toc532817445][bookmark: _Toc532818710][bookmark: _Toc532820369][bookmark: _Toc532820887][bookmark: _Toc532817446][bookmark: _Toc532818711][bookmark: _Toc532820370][bookmark: _Toc532820888][bookmark: _Toc532817447][bookmark: _Toc532818712][bookmark: _Toc532820371][bookmark: _Toc532820889][bookmark: _Toc532817448][bookmark: _Toc532818713][bookmark: _Toc532820372][bookmark: _Toc532820890][bookmark: _Toc532817449][bookmark: _Toc532818714][bookmark: _Toc532820373][bookmark: _Toc532820891][bookmark: _Toc532817450][bookmark: _Toc532818715][bookmark: _Toc532820374][bookmark: _Toc532820892][bookmark: _Toc532817451][bookmark: _Toc532818716][bookmark: _Toc532820375][bookmark: _Toc532820893][bookmark: _Toc532817452][bookmark: _Toc532818717][bookmark: _Toc532820376][bookmark: _Toc532820894][bookmark: _Toc532817453][bookmark: _Toc532818718][bookmark: _Toc532820377][bookmark: _Toc532820895][bookmark: _Toc532817454][bookmark: _Toc532818719][bookmark: _Toc532820378][bookmark: _Toc532820896][bookmark: _Toc532817455][bookmark: _Toc532818720][bookmark: _Toc532820379][bookmark: _Toc532820897][bookmark: _Toc532817456][bookmark: _Toc532818721][bookmark: _Toc532820380][bookmark: _Toc532820898][bookmark: _Toc532817457][bookmark: _Toc532818722][bookmark: _Toc532820381][bookmark: _Toc532820899][bookmark: _Toc532817458][bookmark: _Toc532818723][bookmark: _Toc532820382][bookmark: _Toc532820900][bookmark: _Toc532817459][bookmark: _Toc532818724][bookmark: _Toc532820383][bookmark: _Toc532820901][bookmark: _Toc532817460][bookmark: _Toc532818725][bookmark: _Toc532820384][bookmark: _Toc532820902][bookmark: _Toc532817461][bookmark: _Toc532818726][bookmark: _Toc532820385][bookmark: _Toc532820903][bookmark: _Toc532817462][bookmark: _Toc532818727][bookmark: _Toc532820386][bookmark: _Toc532820904][bookmark: _Toc532817463][bookmark: _Toc532818728][bookmark: _Toc532820387][bookmark: _Toc532820905][bookmark: _Toc532817464][bookmark: _Toc532818729][bookmark: _Toc532820388][bookmark: _Toc532820906][bookmark: _Toc532817556][bookmark: _Toc532818821][bookmark: _Toc532820480][bookmark: _Toc532820998][bookmark: _Toc532817557][bookmark: _Toc532818822][bookmark: _Toc532820481][bookmark: _Toc532820999][bookmark: _Toc532817558][bookmark: _Toc532818823][bookmark: _Toc532820482][bookmark: _Toc532821000][bookmark: _Toc128731895]Version Control  

	Version
	Date
	Author
	Rationale 

	Issue 1
	Dec 2018
	NGESO
	By December 2018, each TSO shall notify the regulatory authority of the system defence plan designed pursuant to Article 11. 
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	NGESO 
	Further detail added to define SGU’s, outline the procedures to activate the system defence plan and updates made to the system protection schemes of Electricity Storage Modules. 
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	December 2019
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	August 2023 
	NGESO
	Refresh of document to reflect implementation of the Electricity System Restoration Standard (GC0156), Distributed Re-Start and Test Plan.  



[bookmark: _Toc128731896]Introduction 

The European Network Code on Emergency & Restoration[footnoteRef:2] (EU NCER) came into force on 18 December 2017.  This document is the GB System Defence Plan prepared by the GB National Electricity Transmission System Operator. This document does not include the Distributed Re-Start arrangements which are being addressed through the future Electricity System Restoration Standard work. [2: Network Code on Emergency and Restoration
 http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2017.312.01.0054.01.ENG&toc=OJ:L:2017:312:TOC ] 

As provided for in the EU NCER Article 11, this System Defence Plan has been designed in consultation with Stakeholders in the GB synchronous area.  GB Parties who will be required to comply with the requirements of the EU NCER and this System Defence Plan are detailed in Appendix A of this document.  In general, the System Defence Plan will apply to the following parties in GB.
	 National Grid ESO
	Any Party with a CUSC Contract;
	 Transmission Licensees;
· Network Operators; and
· Any Non-CUSC Party with a contract with NGESO to provide a Defence Service.
· 
 
This plan is not intended to replace any provisions currently in place in the GB industry codes nor to amend the Operational Security Limits[footnoteRef:3], it is a summary of how the requirements for System Defence specified in EU NCER are satisfied in GB.  All the provisions contained within this System Defence Plan are already described in the GB industry codes (e.g. Grid Code[footnoteRef:4], CUSC[footnoteRef:5], STC[footnoteRef:6], etc.) and therefore obligations specified upon parties be they User’s or Transmission Licensees as well as NGESO will be specified in the industry codes and not this System Defence Plan.  Where there are new mandatory requirements for GB Parties then these will be included in the relevant GB Codes as appropriate and subject to the full governance process.  For the avoidance of doubt, the mandatory requirements placed on parties are defined in the industry codes through the industry code governance process and not through this System Defence Plan.  The governance of this System Defence Plan will be managed through GC16 of the Grid Code General Conditions which provides for a governance framework similar to that of the Relevant Electrical Standards. [3:  Article 25 System Operations Guideline
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2017.220.01.0001.01.ENG]  [4:  Grid Code
https://www.nationalgrideso.com/electricity-transmission/document/162271/download]  [5:  Connection and Use of System Code
https://www.nationalgrideso.com/document/141131/download]  [6:  System Operator Transmission Owner Code
https://www.nationalgrideso.com/document/40726/download] 


This System Defence Plan will be of interest to all parties identified in Appendix A of this document. 
		In complying with the requirements of the Grid Code, System Operator Transmission Owner Code (STC), Distribution Code and Balancing and Settlement Code (BSC) (as applicable), NGESO, Transmission Licensees, Network Operators and CUSC Parties and Defence Service Providers will be satisfying the requirements of EU NCER.  It should be noted that the EU NCER applies both to GB Code Users and EU Code Users as defined in Appendix A of this document. 

This System Defence Plan has been developed taking the following into account: 
· the operational security limits set out in accordance with Article 25 of Regulation (EU) 2017/1485 {SOGL};
· the behaviour and capabilities of load and generation within the Synchronous Area;
· the specific needs of the High Priority Significant Grid Users listed in Appendix B; and
· the characteristics of the National Electricity Transmission System and Network Operator’s (DNO) systems.

This has been achieved by developing this GB System Defence Plan collaboratively with affected parties through the Energy Emergencies Executive Committee (E3C), Electricity Task Group (ETG), and by collecting feedback during public consultations.  A requirement of Article 50 (3) of the EU NCER is to regularly review the System Defence Plan to assess its effectiveness.  This process will be managed by NGESO through the governance process as provided for in GC16 of the Grid Code General Conditions. 
For the avoidance of doubt there is a separate document – the System Restoration Plan in respect of Restoration Service Providers activities which is available from the following link.
(Link to be Inserted – currently awaiting approval of GC0148)
[bookmark: _Toc128731897]System Defence Plan

[bookmark: _Toc128731898]Plan Overview
This System Defence Plan (SDP) is drafted to conform to EU NCER Articles 11 to 22.  It serves as an umbrella document referencing more detailed systems and procedures. 
Although the UK has departed from the EU, the majority of the requirements in the EU NCER have been retained in GB law via Statutory Instrument (SI 533 2019).  Therefore, unless provided for by exception in SI 533 2019, the requirements of the EU NCER will apply unchanged.
EU NCER sits alongside the Transmission System Operation Guideline[footnoteRef:7] (SOGL) which sets out harmonised rules on system operation and identifies different critical system states (Normal State, Alert State, Emergency State, Blackout State and Restoration State). [7:  https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R1485&from=EN] 

This System Defence Plan consists of the technical and organisational measures necessary for the defence and resilience of the electricity system in Great Britain taking into account the capabilities of the GB parties listed in Table 1 of Appendix A of this document and the operational constraints of the Total System.
The main objectives of this plan are to describe how NGESO, Transmission Licensee’s, Network Operators and those parties listed in Appendix A of this document as required in the industry codes (Grid Code, System Operator Transmission Owner Code (STC) and Distribution Code have the necessary requirements in place to provide as much resilience to the System as possible to prevent a Total or Partial System shutdown.

0. [bookmark: _Toc532811313][bookmark: _Toc16863234][bookmark: _Toc128731899]Activation of System Defence Plan Procedures 
	
3.2.1	This System Defence Plan contains the processes and automatic actions available to NGESO (as provided for in the Grid Code) to prevent the occurrence of an emergency or to manage the System when it is in an Emergency State.  The System Defence Plan will become active when one or more of the conditions as provided for in Grid Code BC2.9.8.1 occur.  These conditions are consistent with those defined in Article 18(3) of the System Operator Guideline (SOGL), which defines that a Transmission System shall be in an Emergency State when operational security analysis requires activation of one of the following measures: 
· A situation where there is a violation of one of more criteria as defined under the National Electricity Transmission System Security and Quality of Supply Standard (NETS SQSS); or

· A situation when Unacceptable Frequency Conditions as defined under the National Electricity Transmission System Security and Quality of Supply Standard (NETS SQSS) have occurred; or

· At least one measure of the System Defence Plan is activated as provided for in sections 4, 5 and 6 of this document; or

· There is a failure of the computing facilities used to control and operate the Transmission System or unplanned outages of Electronic Communication and Computing Facilities as provided for in Grid Code BC2.9.7 or the loss of communication, computing and data facilities with other Transmission Licensees as provided for in STCP 06-4.

3.2.2	Procedures in this System Defence Plan will be activated by NGESO in coordination with the GB parties within the scope of the EU NCER as defined in Appendix A of this System Defence Plan.  For the avoidance of doubt, activation of one or more measures of the System Defence Plan is an action undertaken either automatically (eg Low Frequency Demand Disconnection) or by NGESO depending upon System conditions.  Instructions to User’s and Transmission Licensees, when one or more measures of the System Defence Plan is to be enacted through instructions, are given through the Grid Code (for example OC7 and BC2.9) or through the STC and STC Procedures.
3.2.3	All instructions issued by NGESO under this System Defence Plan must be executed by each User (as defined in the Grid Code) without undue delay.
3.2.4	NGESO will coordinate affected Transmission Licensees and Externally Interconnected System Operators where these procedures have a significant cross border impact.

[bookmark: _Toc532811314][bookmark: _Toc128731900]System Protection Schemes
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In Accordance with EU NCER Article 15: 
4.1.1	Pumped Storage plant synchronised at zero generated output with the capability to rapidly increase generated output at a specified Low Frequency (LF) when armed under a commercial service.
4.1.2	HVDC Interconnectors – automatic ramping of HVDC Interconnectors at specified Low Frequencies when armed under a commercial service.
4.1.3	Demand disconnection by LF relay initiation (contracted).  A commercial service that disconnects industrial load when armed.
4.1.4	Fast Start from standstill - Fast Start via LF relay initiation that can be contracted at any frequency between 49 and 50 Hz (Grid Code CC6.3.14 & ECC6.3.14).
[bookmark: _Hlk100567006]4.1.5	Article 15(3) and Article 15(4) of EU NCER places requirements on energy storage units acting as a load to automatically switch to generation mode during periods of low System Frequencies.  This action would need to take place between 49.5Hz (the threshold associated with LFSM-U) and 48.8Hz (the threshold associated with the first stage of the Low Frequency Demand Disconnection Scheme (LFDD)).  Under the EU NCER, NGESO in coordination with Transmission Licensees, is required to set the time limit and active power setpoint for Energy Storage Units to switch from a mode analogous to demand to a mode analogous to generation.  Under EU NCER, where the energy storage unit is not capable of switching within the time limit established by NGESO (in co-ordination with Transmission Licensees) it shall automatically trip when acting as a load. 
[bookmark: _Hlk100566911]4.1.6	In order to satisfy the requirements of Article 15(3) and 15(4) of the EU NCER, owners and operators of Electricity Storage Modules are required to satisfy the requirements of ECC.6.3.7.2.3 of the Grid Code.  This provides for a droop requirement where the plant is required to automatically transition from an import mode of operation to an export mode of operation as system frequency falls, or if the plant is unable to satisfy these requirements, subject to agreement with NGESO, install low frequency relays in accordance with the requirements of Grid Code OC6.6.6 which would require an Electricity Storage Module to trip prior to the first stage of operation of the Low Frequency Demand Disconnection Scheme.  The droop characteristic makes provision for the Electricity Storage Module to operate in an export (generation) mode of operation prior to the first stage of the LFDD Scheme at 48.8Hz.  This ensures that Electricity Storage Modules are providing defensive measures to the System well before customer demand is tripped. 
4.1.7	Limited Frequency Sensitive Mode – Under frequency (LFSM-U) – EU Code Users who own and operate Type C and D Power Generating Modules connected on or  after 27 April 2019 and which had concluded contracts for major Plant items on or after 17th May 2018 or HVDC System Owners who own and operate HVDC Systems or Generators who own and operate DC Connected Power Park Modules connected after 8 September 2019 or who had concluded contracts for major Plant items on or after 28 September 2018 are required to provide an automatic increase in active power at a minimum rate of 2% of output per 0.1 Hz deviation of system frequency below 49.5 Hz.

[bookmark: _Toc532811316][bookmark: _Toc16863237][bookmark: _Toc128731902]Automatic Low Frequency Demand Disconnection Scheme
In Accordance with EU NCER Article 15:
4.2.1	The Annex of EU NCER defines the minimum requirements for Automatic Low Frequency Demand Disconnection schemes for all Synchronous Areas.  This Annex is reproduced below as it appears in SI 533 2019. This requires disconnection of at least 50% of Total Load at 48Hz.  

	
Parameter
	Frequency 
	Measuring Unit

	Demand disconnection starting mandatory level: 
Frequency
	48.8
	Hz

	Demand disconnection starting mandatory level: 
Demand to be disconnected
	5
	% of the Total Load at national level

	Demand disconnection final mandatory level: 
Frequency
	48
	Hz

	Demand disconnection final mandatory level: 
Cumulative Demand to be disconnected
	50
	% of the Total Load at national level

	Implementation range

	±10
	% of the Total Load at national level, for a given Frequency

	Minimum number of steps to reach the final mandatory level
	4
	Number of steps

	Maximum Demand disconnection for each step
	10
	% of the Total Load at national level, for a given step



 

4.2.2	In GB, the technical requirements for low frequency relays and disconnection of supplies at low frequency including the overall scheme settings are detailed in Appendix 5 of the Connection Conditions and European Connection Conditions.  These settings are the same in both the Connection Conditions and European Connection Conditions and reproduced below in Table CC.A.5.5.1a.  
[image: ]

4.2.3	As can be seen from Table CC.A.5.5.1, 55% of demand in England and Wales will be disconnected at 48Hz with 40% disconnected in Scottish Power’s Transmission Area and 40% in Scottish Hydro Electricity’s Transmission Area.  In GB, the requirements of the NCER will be satisfied on the basis that demand in England and Wales is significantly greater than in Scotland.  In England and Wales 55% of demand trips which would equate to approximately 52% of national demand which satisfies the EU NCER requirements.
4.2.4	In addition to the above requirements, Articles 15(5) – 15(8) of the EU NCER require consideration to be given to netted demand.  This is the principle whereby a low frequency demand disconnection relay is configured so as to minimise the disconnection of embedded generation.  Under Grid Code ECC.A.5, which requires low frequency demand disconnection relays to have a directional component, this requirement is already an inherent capability of the scheme.  For Low Frequency Demand Disconnection arrangements which fall under the requirements of Appendix 5 of the Grid Code Connection Conditions, DNOs currently configure the low frequency demand disconnection scheme to minimise, where reasonably practicable, the disconnection of power generating modules.
[bookmark: _Toc532811317][bookmark: _Toc16863238][bookmark: _Toc128731903]Automatic Over Frequency Control Scheme
In Accordance with EU NCER Article 16:
4.3.1	Commercial arrangements are in place to provide static High Frequency Response by ramping HVDC Interconnectors when pre-set frequency levels are reached.
4.3.2	High Frequency Response- contracted providers of high frequency response are required to reduce active power in response to an increase in system frequency up to 50.5 Hz as agreed in an Ancillary Services Contract. Above 50.5 Hz this is to be at a minimum rate of 2% of output per 0.1 Hz deviation of frequency above 50.5 Hz (Grid Code BC3.7.1).
4.3.3	Limited Frequency Sensitive Mode (LFSM) – existing connections (until 27 April 2019):
Limited Frequency Sensitive Mode – Over frequency (LFSM-O) – new connections (after 27 April 2019):
In both cases the Generating Unit or Power Generating Module is required to provide an automatic reduction in active power export at a minimum rate of 2% of output per 0.1 Hz deviation of system frequency above 50.4 Hz.
4.3.4		If after all such measures have been taken, Grid Code OC6B and OC7.4.8.8 – OC7.4.8.11 provides for NGESO to issue instructions to Network Operators to disconnect Embedded Generation in order to curtail rising system frequency.

[bookmark: _Toc532811318][bookmark: _Toc16863239][bookmark: _Toc128731904]Automatic Schemes Against Voltage Collapse
In Accordance with EU NCER Article 17:
4.4.1	The fundamental basis of NGESO’s voltage control policy is to operate within the voltage limits defined in the National Electricity Transmission System Security and Quality of Supply Standard (NETS SQSS) in planning and operational timescales across all transmission and customer interface voltage levels.  This is achieved by maintaining dynamic reactive power reserves, both leading and lagging, to further ensure operation within limits for defined contingencies.
4.4.2	System studies are performed in all planning and operational timescales to ensure that pre and post fault voltage levels are maintained within levels stated in the NETS SQSS and that voltage collapse is avoided both for transient and permanent transmission system faults.
4.4.3	The National Electricity Transmission System is designed to use Delayed Auto Reclose systems (DAR) to re-energise overhead line circuits following transient and semi-permanent faults, thus minimising the threat of voltage collapse.
4.4.4	The National Electricity Transmission System is designed to use Reactive Control Equipment to control transmission system and customer interface voltage levels both pre and post fault.  Mechanically Switched Capacitors (MSCs) and Shunt Reactors have been installed at strategic locations to achieve this.  Automatic Reactive Control Schemes (ARS) have also been installed to react to changes in transmission system or customer interface voltage levels and automatically switch in/out Mechanically Switched Capacitors/Shunt Reactors accordingly.
4.4.5	Static VAr Compensators (SVCs) are used to provide fast acting reactive power response to Transmission System voltage changes.  SVCs are connected to either the 400 kV or 275 kV system and can be set to operate in target voltage or constant reactive modes.
4.4.6	There are other geographically specific defence measures which use individual automatic schemes to cater for specific faults.  For example, the Anglo-Scottish Auto-Close Scheme (ASACS).

[bookmark: _Toc499495397]Anglo-Scottish Auto Close Scheme (ASACS)
The specific requirement for the ASACS arises from the installation of series and shunt compensation at various locations on the Anglo-Scottish interconnector circuits, which facilitate higher transfers across the boundary.  This is managed through high-speed post-fault switching of Mechanically Switched Capacitors (MSC) to keep post-fault voltages within the limits set by the NETS SQSS.

The ASACS increases the transient stability limit of the Anglo-Scottish transmission circuits by closing selected MSC circuit breakers, in stability timescales, in response to the loss of selected East Coast or West Coast circuits.  For such faults, ASACS may switch in to operation the MSCs at Harker, Blyth, and Stella West in less than a second to maintain generator stability.  












4.4.7	A co-ordinated Low Voltage Demand Disconnection Scheme is not implemented across the GB Synchronous Area.  However, in a few specific areas, low voltage demand disconnection schemes have been installed to protect specific geographical areas.
4.4.8	The measures described above, including the regular security assessment, ensure that there is no need to install on-load tap changer blocking schemes.

[bookmark: _Toc532811319][bookmark: _Toc128731905]System Defence Plan Procedures 
[bookmark: _Toc532811320][bookmark: _Toc16863241][bookmark: _Toc128731906]Frequency Deviation Management Procedure
In Accordance with EU NCER Article 18:
5.1.1	The frequency limits of the National Electricity Transmission System are set by the System Operations Guideline (SOGL) Article 127, the Electricity Safety, Quality and Continuity Regulations (ESQCR)[footnoteRef:8] and the NETS SQSS.  As such, and under Normal State, the frequency across the National Electricity Transmission System is maintained within the Standard Frequency range of 50 +/-0.2 Hz to ensure operation within the Maximum Steady State Frequency Deviation of +/-0.5 Hz. [8:  http://www.legislation.gov.uk/uksi/2002/2665/contents/made  ] 

5.1.2	System Frequency across the GB Synchronous Area is controlled by response from contracted generation, demand side and owners and operators of electricity storage modules.
5.1.3	Historically sufficient Frequency Containment Reserves (FCR) are held to ensure that frequency:
· remains within the Standard Frequency range (50 +/- 0.2 Hz) for infeed losses of < 300 MW;
· remains within the Maximum Steady State Frequency Deviation (+/- 0.5 Hz) for infeed losses of < 1000 MW; and
· deviation does not exceed the Maximum Instantaneous Frequency Deviation of 0.8 Hz for the maximum credible infeed loss on the system at any time.
	Following the 9th August 2019 incident, these figures were reviewed and are now reflected in the Frequency Risk Control Report (FRCR) which aims to set the frequency limits in a more transparent way and against the background of magnitude, duration and likelihood.  The report will be reviewed at least annually with further information being provided via the following link:-
	https://www.nationalgrideso.com/industry-information/codes/security-and-quality-supply-standards/frequency-risk-control-report
	As part of the findings of the FRCR and to manage risks on the Transmission System, increasing use has been made of Dynamic Containment which is a commercial service available from providers to increase their Active Power output in response to a frequency deviation within 1 second of its inception. 
5.1.4	Frequency Restoration Reserves (FRR) are provided by Generating Units/Power Generating Modules (including stationary Generating Units and/or Power Generating Modules such as open cycle gas turbines which can be started quickly), storage and demand side providers.  Sufficient reserves are held to enable system frequency to be returned within the Maximum Steady State Frequency Deviation within 1 minute and to within the Standard Frequency Limit within 15 minutes.

5.1.5	The system frequency is monitored on a second by second basis by NGESO.  Frequency response services required for any period are calculated at the day ahead stage (i.e. one day before the real operational timeframe) based on demand characteristics, economics, largest infeed/offtake criteria, volume of variable renewable energy sources and system inertia.
5.1.6	Frequency Restoration Reserves (FRR) availability is continually assessed by NGESO on a long-term basis.  Required FRR holding for any period is calculated from week-1 and based on demand characteristics (including seasonal variations), economics, historic plant loss statistics and volume of variable renewable energy sources.
5.1.7	Where insufficient frequency Restoration Reserve provision by the market is forecast, then Balancing Mechanism (BM) Start-Up contracts with long notice BM Units are enacted to ensure that sufficient reserves will be available.
5.1.8	Should the frequency fall unexpectedly outside the Maximum Steady State Frequency Deviation limits, then automatic under/over frequency control schemes and/or Low Frequency Demand Disconnection schemes operate.
5.1.9	Grid Code BC2.5.4 states that in the event of the system frequency being below 49.7Hz or above 50.3Hz, BM participants must not commence any reasonably avoidable action to regulate the input or output of any BM Unit in a manner that could cause the system frequency to deviate further from 50 Hz without first using reasonable endeavours to discuss the proposed actions with NGESO.  In addition, and in order to provide further system robustness, Electricity Storage Modules under Article 15(3) are required to automatically de-load from an import mode of operation to an export mode of operation.  Where an Electricity Storage Module is not capable of satisfying this requirement, blocks of demand are required to be tripped once the System Frequency falls below 49.5Hz.  These requirements are provided for in Grid Code ECC.6.3.7.2.3.

[bookmark: _Toc532811321][bookmark: _Toc16863242][bookmark: _Toc128731907]Additional Demand Disconnection Following Low Frequency Demand Disconnection
In Accordance with EU NCER Article 22:
5.2.1	If, because of a low frequency event, demand has been disconnected by automatic Low Frequency Demand Disconnection relays, NGESO may instruct reduction of transmission-connected demand and/or Network Operators to disconnect additional demand in accordance with Grid Code OC6 to recover system frequency to within the frequency restoration range and restore frequency containment reserves.





[bookmark: _Toc532811322][bookmark: _Toc16863243][bookmark: _Toc128731908]Demand Restoration
In Accordance with EU NCER Article 18:
5.3.1	Following a demand disconnection event, Network Operators and/or transmission-connected demand customers can reconnect demand only on instruction from NGESO in accordance with Grid Code OC6.
[bookmark: _Toc532811323][bookmark: _Toc16863244][bookmark: _Toc128731909]Voltage Deviation Management Procedure
In Accordance with EU NCER Article 19:
5.4.1	NGESO is obliged to plan and operate the National Electricity Transmission System within the voltage limits defined in the System Operations Guideline Article 27 and Annex II and the National Electricity Transmission System Security and Quality of Supply Standard (NETS SQSS) at connection points.  This is achieved by maintaining dynamic reactive power reserves, held on generating plant and reactive compensation equipment, to control pre and post fault voltage levels.
5.4.2	Voltage limits used for system design are more stringent than those used for operational planning, which in turn are more stringent than those allowed in operational timescales.  This reduces the risk of breaching voltage standards in operational timescales.
5.4.3	Studies are undertaken by NGESO using offline modelling of voltages pre-fault and following a list of credible contingencies from long-term planning down to 4 hours ahead.  These studies identify any potential breach of voltage standards so that remedial action can be taken pre-fault or planned for post fault implementation.  These studies are repeated following any significant change in system conditions.
5.4.4	Emphasis is placed by NGESO control engineers on the timely management of all aspects of voltage control with varying generation and demand patterns, including switching of Reactive Compensation Equipment, setting target voltages on Static VAr Compensators, switching out designated circuits and instructing generator plant to import/export reactive power, to achieve the required target voltage levels.
5.4.5	A real-time assessment tool monitors power system conditions and continually re-evaluates voltages following a list of credible contingencies so that action can be taken pre-fault to avoid post fault breach of voltage standards.










5.4.6	In operational timescales, the following measures can be taken by NGESO to maintain reactive power reserves: 
· Switching of Reactive Compensation Equipment;
· Changing the excitation of synchronous machines by issuing reactive power instructions to generators;
· Changing reactive power flow at customer interface points, including super grid transformer tap changing;
· Repositioning generating plant, including at part load;
· Operation of gas turbines in synchronous compensation mode;
· Synchronising additional generation, including gas turbines;
· Switching out high reactive gain circuits;
· Simultaneous generator transformer tap changing;
· Transferring demand out of a group to mitigate local issues;
· Restoration of circuit outages;
· Pre-fault demand reduction actions;
· Post fault demand reduction actions; and
· Manually disconnecting load.
5.4.7	Automatic Tap Change Control (ATCC) schemes are installed on super grid transformers to assist in maintaining a desired voltage profile at the interface points to customers connected to the National Electricity Transmission System.  The voltage profile must be maintained with varying generation and demand patterns and the target voltage for individual schemes can be set by NGESO to meet the requirements of DNOs.
5.4.8	Should voltages unexpectedly exceed standards following a system event then one or more of the above measures can be used to restore voltages to within standards.
[bookmark: _Toc532811324][bookmark: _Toc16863245][bookmark: _Toc128731910]Power Flow Management Procedure
In Accordance with EU NCER Article 20:
5.5.1	Power flows across the National Electricity Transmission System are managed by NGESO operating within derived transmission constraint boundaries.  These constraints are dependent on transmission asset outage conditions and are optimised by NGESO.  Operating within transmission constraint limits may require NGESO to instruct balancing actions of Balancing Service Providers; eg Bid Offer Acceptances (BOAs).  In addition, NGESO has several bespoke actions available to assist with the power flow management on the National Electricity Transmission System.
5.5.2	Emergency Instructions can be used to decrease/increase power exported/imported from the GB Total System Users (including disconnection), as detailed in the Grid Code BC2.9, for example, instructions issued to Network Operators to take appropriate action on their networks or instructions issued by NGESO through Grid Code OC6B and OC7 requiring Network Operators to require tripping of Embedded Generation to control high frequencies.  In the case of HVDC Interconnectors, an Emergency Instruction can also be a reversal of flow – leading to an effective increase in generation or demand on part of the National Electricity Transmission System on the basis that the Transmission System on the remote end of the Interconnector has the capability to do so without placing it at risk.
5.5.3	Special Actions, as defined in the Grid Code BC1.7, are bespoke and bilaterally agreed between NGESO and specific National Electricity Transmission System Users.  These are agreed in advance so that they can be implemented swiftly on instruction by NGESO following a specified credible event.
5.5.4	Generator Operational Tripping Schemes are installed to prevent circuit thermal overloads, voltage excursions and/or system instability problems in post-fault timescales, or to protect consumer demand and/or Network Operator’s systems against the loss of the generator/super grid system connections or islanding of generation.
5.5.5	Demand Tripping Schemes are installed to protect circuits from thermal overloads and/or maintain voltage stability under fault conditions.
5.5.6	Whenever downward regulation shortfall for a transmission constraint is identified (hours ahead to real time) an Insufficient Localised Negative Reserve Active Power Margin (NRAPM) warning will be issued by NGESO under Grid Code BC1.5.5 to see if any increase in generator flexibility is possible.

[bookmark: _Toc532811325][bookmark: _Toc16863246][bookmark: _Toc128731911]Assistance for Active Power Procedure
In Accordance with EU NCER Article 21:
5.6.1	Agreements are in place with neighbouring Transmission Licensees and Externally Interconnected System Operators (EISOs) to provide Emergency Assistance.  The contracted service is for blocks of energy to be provided across HVDC Interconnectors for specific periods of time, and detailed in the relevant Balancing and Ancillary Services Agreement for each interconnector or as required under Grid Code BC.2.9. 6.
5.6.2	Where a Maximum Generation Service Agreement is in place between NGESO and a Generator (CUSC Section 4.2), the Generator will use reasonable endeavours to make available and provide Maximum Generation from each of its Maximum Generation BM Unit(s).   NGESO will request the Maximum Generation Service prior to the instruction of any measures related to Demand Control.  This will be via Emergency Instructions.
5.6.3	Under the EU NCER, NGESO shall be entitled to request assistance for active power from a CUSC Party which does not already provide a balancing service.  For the avoidance of doubt this would not extend to an Embedded Power Station unless the owner of that Power Station (i.e. the Generator) had a CUSC Contract with NGESO. 
5.6.4	Whenever national downward regulation shortfall is identified (day ahead to real time) an Insufficient System Negative Reserve Active Power Margin (NRAPM) warning will be issued by NGESO under Grid Code BC1.5.5 to see if any increase in generator flexibility is possible.

[bookmark: _Toc532811326][bookmark: _Toc16863247][bookmark: _Toc128731912]National Electricity Transmission System Warnings Procedure

5.7.1	The Grid Code OC6, OC7, and BC1 provide for circumstances in which NGESO may issue a National Electricity Transmission System Warning to all industry participants in circumstances where Demand Reduction may be required.  National Electricity Transmission System Warnings consist of the following types: -
(a) Electricity Margin Notice;
(b) High Risk of Demand Reduction;
(c) Demand Control Imminent;
(d) Risk of System Disturbance;
(e) National Electricity Transmission System Warnings Table – Appendix 1 of OC7; and
(f) Other System Alerts and warnings as detailed in Grid Code OC7.4.8.15.
5.7.2	Electricity Margin Notice and/or High Risk of Demand Reduction warnings may be issued by NGESO when insufficient system margins are anticipated for any period.
5.7.3	Should the system conditions not return within the acceptable limits or there is still further concern, a Demand Control Imminent warning may be issued giving warning that NGESO expects to issue a Demand Control instruction to Network Operators and/or Non-Embedded Customers in the next 30-minute window.
5.7.4	NGESO will issue the above instructions when the need for Demand Control is identified in advance but this may not be possible in all circumstances.  However, an increased level of Demand Control must be made available if a High Risk of Demand Reduction warning has been issued by 16:00 hours day 1.
5.7.5	NGESO can issue the following National Electricity Transmission System Warnings at times when there is more generation than demand in order to minimise the risk of high system frequencies on both a regional and national basis 
(a) National Electricity Transmission System Warning – System NRAPM;
(b) National Electricity Transmission System Warning – Localised NRAPM;
(c) National Electricity Transmission System Warning – High Risk of Embedded Generation Reduction; and
(d) National Electricity Transmission System Warning - Embedded Generation Control Imminent warnings.
5.7.6	In addition NGESO can issue the following Other System Alerts and Warnings on the BMRS System which are summarised in Appendix 2 of OC7.
(a) Demand Control by Demand Disconnection instructed by NGESO;
(b) Demand Control by voltage reduction instructed by NGESO;
(c) Automatic Low Frequency Demand Disconnection;
(d) Demand Control (including voltage reduction and demand disconnection) - Network Operator activated;
(e) Grid Code Emergency Instruction (to Network Operator);
(f) Grid Code Emergency Instruction (to Generators & Demand – BCA, BEGA, & BELLA);
(g) Grid Code Emergency Instruction (to Interconnectors);
(h) System NRAPM;
(i) Localised NRAPM;
(j) Cancellation of National Electricity System Warnings;
(k) STC Emergency Instruction to Transmission Owner;
(l) ESEC Implementation;
(m) EMR Capacity Market Notifications; and
(n) Emergency Assistance Requests.

[bookmark: _Toc532811327][bookmark: _Toc16863248][bookmark: _Toc128731913]Manual Demand Disconnection Procedure
In Accordance with EU NCER Article 22:
5.8.1	Grid Code OC6, OC7, BC1, and BC2 allow Demand Control instructions to be issued by NGESO to all DNOs, IDNOs and Non-Embedded Customers connected to the National Electricity Transmission System.
5.8.2	Manual Demand Reduction in respect of Network Operators and Non-Embedded Customers may be instructed by NGESO to avoid unacceptable operating conditions on the National Electricity Transmission System during periods of generation shortage, or in the event of unacceptable thermal overloading and/or unacceptable voltage conditions.  There are 2 types: 
(a) Demand Control.  This shall be achieved by NGESO instructing voltage reduction and/or demand disconnection equally across Non-Embedded Customers and Grid Supply Points.
(b) Emergency Manual Demand Disconnection.  This applies to a localised section of the National Electricity Transmission System under an emergency and shall be achieved by NGESO instructing demand disconnection at specific Grid Supply Point(s).
5.8.3	Grid Code OC6.5 describes the stages of netted Demand Reduction.  Network Operators shall be able to achieve the first 20% of netted demand reduction always with or without warning.  Further stages of netted demand reduction (5% steps) up to a total of 40% shall be achievable following the issue of a “National Electricity Transmission System Warning - High Risk of Demand Reduction” by NGESO before 16:00 hours day-1.

5.8.4	Once netted Demand Reduction has been applied, each Network Operator must ensure that their netted Demand Reduction remains at the instructed level until NGESO instructs otherwise.
5.8.5	Whilst netted Demand Reduction is in place, the Balancing Mechanism will still be in operation and the markets will not be suspended.  Demand Reduction instructions shall be issued by NGESO as Emergency Instructions.

[bookmark: _Toc128731914]Manual Generation Disconnection 

[bookmark: _Toc128731915]In the event that there is insufficient demand and a surplus of generation, there are a number of methods available to NGESO to balance the system.  These include: 
· Bidding generation down through the balancing mechanism through the use of BM Unit Bid Offer Acceptances;
· Ensuring sufficient negative reserve active power margin, as provided for in Grid Code BC2.9.4; and 
· Instructing DNOs to curtail the export of embedded generation output (where those embedded generators do not have a CUSC contract) as provided for in Grid Code OC6B and OC7.

[bookmark: _Toc532811328][bookmark: _Toc16863249][bookmark: _Toc128731916]Rota Load Disconnection Procedure 

5.10.1	Rota Load Disconnections are described in the Electricity Supply Emergency Code[footnoteRef:9].  In an electricity supply emergency, it may be necessary to restrict customers' consumption of electricity by the issue of directions under the Energy Act 1976 or the Electricity Act 1989 requiring rota disconnections and associated restrictions. [9:  Electricity Supply Emergency Code
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/698739/2018_03_29_Electricity_Supply_Emergency_Code__ESEC__2018_Revision_V1.0-.pdf] 

5.10.2	If the DESNZBEIS Emergency Response Team decides that rota disconnections must be introduced, the Secretary of State for the Department for Energy Security and Net ZeroBusiness, Energy and Industrial Strategy (DESNZBEIS) will implement the emergency powers in the Energy Act 1976.  DESNZBEIS can then issue a direction to all Network Operators affected to implement a schedule of rota disconnections across their licence area(s) throughout the period of the emergency.  Under this direction and within the provisions of the Grid Code, NGESO will determine the level of disconnections required and instruct Network Operators accordingly.
5.10.3	Under the Electricity Supply Emergency Code customers vital to national infrastructure are entitled to apply to DESNZBEIS for Protected status.  Network Operators are obliged to review the Protected Site List every 2 years and provide an update to DESNZBEIS by 1st October of the review year.

[bookmark: _Toc532811330][bookmark: _Toc128731917]Resilience Measures to be Implemented by GB Parties
In Accordance with EU NCER Article 11(4):
6.1 Each GB Party which falls within the scope of the EU NCER as listed in Appendix A of this System Defence Plan must ensure their plant and apparatus, equipment controlling that plant and apparatus (for example primary electrical plant, control, protection, metering equipment, computer facilities for the secure operation of the power system (including but not limited to SCADA and state estimator functions) and the availability of staff to operate those systems) and the necessary personnel with the appropriate skill and knowledge to operate and control that plant and apparatus available for at least 24 hours in the case of a local loss of external power (EU NCER Articles 41.1 and 42.2).
6.1.1	“Critical Tools and Facilities” is a defined term in the Grid Code, and includes, but is not limited to, Supervisory, Control and Data Acquisition systems (SCADA), automatic logging devices and control telephony.  Minimum resilience requirements for Critical Tools and Facilities are set out in the Grid Code.  Similar requirements for Critical Tools and Facilities will be defined in the STC in due course.
6.1.2	Generators who own and operate Type B Power Generating Modules might be able to have only a data communication system, instead of a voice communication system, if agreed upon with NGESO (EU NCER Article 41.4).  In this case, the data communication facilities must have the same level of resilience as required for the voice communication system.

[bookmark: _Toc532811331][bookmark: _Toc128731918]Assurance & Compliance Testing
6.1	EU NCER Article 43 states the general principles for compliance testing.  Articles 44 to 49 describe the testing requirements and these are are summarised below for User’s and Defence Service Providers in respect of defensive measures.
67.21	In accordance with Article 43(2) of the EU NCER NGESO has prepared a Test Plan which details how compliance and compliance testing is assessed against the EU NCER.
7.2.1	Each EU Code Generator and GB Code Generator (as defined in the Grid Code) or DC Converter Station Owner or HVDC Converter Station Owner and which has a Black Start Contract shall be required to execute a Black Start capability test at least every 3 years as provided for in Grid Code OC5.7. 
7.2.2	Any Restoration Service Provider is required to undertake testing in accordance with Grid Code OC5.7. The tests shall be executed at least every three years.

· 
· 
   
7.2.3	Each Generator which owns or operates a Type C or D Power Generating Module shall be capable of delivering a quick re-synchronisation service and shall execute a trip to house load test after any changes of equipment having an impact on its house load operation capability, or after 2 unsuccessful trips in real operation as provided for in Grid Code OC5.7.3. 
67.32.4	Demand Response Providers who deliver a demand response service to NGESO shall execute a demand response test after 2 consecutive unsuccessful responses in real operation, or at least every year as provided for in DRSC11.7 of the Grid Code.  
67.42.5	GB User’s and Non-Embedded Customers who deliver a low frequency demand disconnection service, shall execute regular low frequency demand disconnection tests in accordance with Grid Code CC/ECC.A.5.4.
67.52.6	Transmission Licensees, Network Operators and Non-Embedded Customers in coordination with NGESO shall execute regular testing on the Low Frequency Demand Disconnection relays implemented on their installations as provided for in Grid Code CC/ECC.A.5.4.
67.62.7	NGESO, Transmission Licensees, Network Operators and CUSC Parties shall test their communication systems at least every year as provided for in Grid Code CC/ECC.6.5.4.4.
67.72.8	NGESO, Transmission Licensees, Network Operators and CUSC Parties shall test the backup power supplies of their communication systems at least every 5 years as provided for in Grid Code CC/ECC.6.5.4.4.
67.82.9	NGESO and Transmission Licensees shall test the capability of main and backup power sources to supply its main and backup control rooms at least every year.
7.2.10	NGESO and Transmission Licensees shall test the functionality of critical tools and facilities at least every 3 years.  Where these tools involve CUSC Parties and Network Operators, these parties shall participate in the tests.  Critical tools and facilities are plant and apparatus, equipment controlling that plant and apparatus and the necessary personnel with the appropriate skill and knowledge to operate and control that plant and apparatus.
7.2.11	NGESO and Transmission Licensees shall test the capability of backup power sources to supply essential services of critical substations at least every 5 years.
67.92.12	NGESO and Transmission Licensees shall test the transfer procedure for moving from the main control room to the backup control room at least every year.  For Transmission Licensees these requirements are provided for in STCP-06-4 (Contingency Arrangements).

6.10	NGESO and User’s shall ensure their systems are capable of handling the large volumes of data that would be expected to occur during emergency circumstances such as loss of significant volumes of demand.

[bookmark: _Toc505207219][bookmark: _Toc532811332][bookmark: _Toc128731919]Plan Implementation 
Article 12 of the EU NCER, provides for the implementation of the System Defence Plan, NGESO shall notify all those parties defined in Appendix A of this System Defence Plan of their obligations.

[bookmark: _Toc532811333][bookmark: _Toc128731920]Plan Review 
EU NCER Article 50 requires NGESO to review the System Defence Plan to assess its effectiveness at least every five years.
The review will consider at least:
(a) The development of the National Electricity Transmission System;
(b) The capabilities of new equipment installed on the Transmission and Distribution Systems;
(c) The GB parties commissioned since the last review, their capabilities and services offered;
(d) The results of the tests carried out as defined in Section 7;
(e) The analysis of system incidents; and
(f) The operational data collected during normal operation and after disturbance.
(g) The recommendations arising from the latest iteration of the Frequency Risk Control Report (FRCR).which is to be reviewed at least every year.

NGESO will also review the relevant measures of the System Defence Plan in advance of a substantial change to the configuration of the National Electricity Transmission System.  These measures and how they are assessed are covered in the Test Plan.  The governance and modification process for the System Defence Plan, System Restoration Plan and Test Plan are detailed in section GC16 of the Grid Code.


[bookmark: _Toc532811335][bookmark: _Toc16863255][bookmark: _Toc128731921]Appendix A: GB Parties within the scope of the System Defence Plan


In accordance with EU NCER, Art 2 defines the SGU’s who fall within the scope of the European Emergency and Restoration Code.  Table A1 defines the EU Criteria and how this translates to GB Parties including which of those parties are included within the scope of the EU Emergency and Restoration Code and those which are not.    
Table A1 details which Parties within GB would fall within the scope of EU NCER.
	EU Criteria
	New or Existing
	List of GB Parties considered to be SGUs for purposes of the System Defence Plan (GB SGU’s) 
	Measures of the System Defence Plan

	Existing and new Power Generating modules classified as Type C and D in accordance with the criteria set out in Article 5 of Commission Regulation (EU) 2016/631
	New
	Any Generator who is an EU Code User who has a CUSC Contract with NGESO and owns or operates a Type C or Type D Power Generating Module
	Applicable Grid Code requirements:
ECC6.1.2, ECC.6.1.4, ECC.6.2.2.2, ECC.6.3, ECC.6.5, ECC.7.9, 
ECC.8, ECC.A.3, ECC.A.4, ECC.A.6, ECC.A.7, ECC.A.8
ECP.A.3, ECP.A.5, ECP.A.6
OC5.4, OC5.5
OC6.1.6, OC6.6.6* (*Note OC6.6.6 applies only to Pumped Storage Generators), 
OC.7.4, OC7.6 (OC7.6 - Scotland and Offshore only)
OC10
OC12
BC1.4, BC1.5, BC.1.7, BC1.A.1, BC1.A.2.1
BC2 (in particular BC.2.9)
BC3.3, BC3.4, BC3.5, BC.3.6, BC.3.7,  
In satisfying the above Grid Code requirements, Generators with a CUSC Contract who own or operate a Type C or Type D Power Generating Module would meet one or more of the requirements of the System Defence Plan.  

	
	
	Any Generator who does not have a CUSC Contract (i.e. Embedded) and owns or operates a Power Station comprising one or more Type C or Type D Power Generating Modules.  
	Not applicable unless that Generator has a contract with NGESO to provide a Defence Service


	
	Existing
	Any Generator who is a GB Code User who has a CUSC Contract with NGESO and owns or operates a Power Station comprising one or more Generating Units or Power Park Modules which i) have a maximum output of greater than 10MW but less than 50MW and connected below 110kV (equivalent to a Type C Power Generating Module) or ii) connected at 110kV or above or has a rated power output of 50MW or above (equivalent to a Type D Power Generating Module)  
	CC6.1.2, CC.6.1.3, CC.6.1.4, CC.6.2.2.2, CC.6.3, CC.6.5, CC.7.9,  CC.8, CC.A.3, CC.A.4, CC.A.6, CC.A.7
CP.A.3
OC5.4, OC5.5, OC5.A.1, OC.5.A.2, OC5.A.3
OC6.1.6, OC6.6.6* (*Note OC6.6.6 applies only to Pumped Storage Generators), 
OC.7.4, OC7.6 (OC7.6 - Scotland and Offshore only)
OC10
OC12
BC1.4, BC1.5, BC.1.7, BC1.A.1, BC1.A.2.1
BC2 (in particular BC.2.9)
BC3.3, BC3.4, BC3.5, BC.3.6, BC.3.7,  
In satisfying the above Grid Code requirements, Generators with a CUSC Contract would meet one or more of the requirements of the System Defence Plan.   

	
	
	Any Generator who does not have a CUSC Contract (ie Embedded) and owns or operates a Power Station comprising one or more Generating Units or Power Park Modules which i) have a maximum output of greater than 10MW but less than 50MW and connected below 110kV (equivalent to a Type C Power Generating Module) or ii) connected at 110kV or above or has a rated power output of 50MW or above (equivalent to a Type D Power Generating Module)  
	Not applicable unless that Generator has a contract with NGESO to provide a Defence Service


	Existing and new power generating modules classified as Type B in accordance with the criteria set out in Article 5 of Regulation (EU) 2016/631, where they are identified as SGU’s in accordance with Article 11(4)
	New
	Any Generator who is an EU Code User and has a CUSC Contract with NGESO and owns or operates a Type B Power Generating Module










	Applicable Grid Code requirements:
ECC.6.1.2, ECC.6.1.4, ECC.6.2.2.2, ECC.6.3, ECC.6.4.3, ECC.6.5,  ECC.7.9, 
ECC.8, ECC.A.3, ECC.A.4, ECC.A.6, ECC.A.7, ECC.A.8
ECP.A.3, ECP.A.5, ECP.A.6
OC5.4, OC5.5, 
OC6.1.6, OC6.6.6* (*Note OC6.6.6 applies only to Pumped Storage Generators), 
OC.7.4, OC7.6 (OC7.6 - Scotland and Offshore only)  
OC10
OC12
BC1.4, BC1.5, BC1.7, BC1.A.1, BC1.A.2.1
BC2 (in particular BC.2.9)
BC3.3, BC3.4, BC3.5, BC.3.6, BC.3.7,  
In satisfying the above Grid Code requirements, Generators with a CUSC Contract who own or operate a Type B Power Generating Module would meet one or more of the requirements of the System Defence Plan.  

	
	
	Any Generator who does not have a CUSC Contract (i.e. Embedded) and owns or operates a Power Station comprising one or more Type B Power Generating Modules  
	Not applicable unless that Generator has a contract with NGESO to provide a Defence Service


	
	Existing
	Any Generator who is a GB Code User who has a CUSC Contract with NGESO and owns or operates a Power Station comprising one or more Generating Units or Power Park Modules which has a maximum output of greater than 1MW but less than 10MW and connected below 110kV (equivalent to a Type B Power Generating Module) 
	Applicable Grid Code requirements:
CC6.1.2, CC.6.1.3, CC.6.1.4, CC.6.2.2.2, CC.6.3, CC.6.5,  CC.7.9, 
CC.8, CC.A.3, CC.A.4, CC.A.6, CC.A.7
CP.A.3
OC5.4, OC5.5, OC.5.A.1, OC.5.A.2, OC5.A.3
OC6.1.6, OC6.6.6* (*Note OC6.6.6 applies only to Pumped Storage Generators), 
OC.7.4, OC7.6 (OC7.6 - Scotland and Offshore only)  
OC10
OC12
BC1.4, BC1.5, BC.1.7, BC1.A.1, BC1.A.2.1
BC2 (in particular BC.2.9)
BC3.3, BC3.4, BC3.5, BC.3.6, BC.3.7,  
In satisfying the above Grid Code requirements, Generators with a CUSC Contract would meet one or more of the requirements of the System Defence Plan.

	
	
	Any Generator who does not have a CUSC Contract (i.e. Embedded) and owns or operates a Power Station comprising one or more Generating Units or Power Park Modules which have a maximum output of greater than 1MW but less than 10MW and connected below 110kV (equivalent to a Type B Power Generating Module). 
	Not applicable unless that Generator has a contract with NGESO to provide a Defence Service


	Existing and new Transmission-connected demand facilities
	New
	Any Non-Embedded Customer who is an EU Code User and who has a CUSC Contract with NGESO. The requirement of the DRSC would also apply but only when the Demand Response Provider is also a CUSC Party.
	Applicable Grid Code requirements:
ECC6.1.2, ECC.6.1.4, ECC.6.2.3, ECC.6.4.3, ECC.6.5, ECC.7.9, 
ECC.A.5.
DRSC
ECP.A.8
OC1
OC5.4, OC5.5.4 (only in respect of CUSC Parties who are also Demand Response Providers). 
OC6.3, OC.6.5, OC6.6.6, OC6.8 
OC.7.4, OC7.6 (OC7.6 - Scotland and Offshore only) 
OC10
OC12
BC1.4, BC1.5, BC.1.7, BC1.A.1, BC1.A.2.1
BC2 (in particular BC.2.9)
In satisfying the above Grid Code requirements, Non-Embedded Customers would meet one or more of the requirements of the System Defence Plan.  
All Transmission Connected Demand Facilities would have to be BM and CUSC Parties and hence satisfy the requirements of the Emergency and Restoration Code.  There is no concept of an Embedded Non-Embedded Customer.

	
	Existing
	Any Non-Embedded Customer who is a GB Code User and has a CUSC Contract with NGESO
	Applicable Grid Code requirements:
CC6.1.2, CC.6.1.3, CC.6.1.4, CC.6.2.3, CC.6.4.3, CC.6.5, CC.7.9, 
CC.A.5.
OC1
OC5.4, OC5.5.4 (only in respect of CUSC Parties who are also Demand Response Providers). 
OC6.3, OC.6.5, OC6.6.6, OC6.8 
OC.7.4, OC7.6 (OC7.6 - Scotland and Offshore only) 
OC10
OC12
BC1.4, BC1.5, BC.1.7, BC1.A.1, BC1.A.2.1
BC2 (in particular BC.2.9)
In satisfying the above Grid Code requirements, Non-Embedded Customers would meet one or more of the requirements of the System Defence Plan.  
All Transmission Connected Demand Facilities would have to be BM and CUSC Parties and hence satisfy the requirements of the Emergency and Restoration Code.  There is no concept of an Embedded Non-Embedded Customer.

	Existing and new Transmission Connected Closed Distribution Systems
	New
	Any Non-Embedded Customer who is an EU Code User and who has a CUSC Contract with NGESO
	Applicable Grid Code requirements:
ECC6.1.2, ECC.6.1.4, ECC.6.2.3, ECC.6.4.3, ECC.6.5, ECC.7.9, 
ECC.A.5.
DRSC
ECP.A.8
OC1
OC5.4, OC5.5.4 (only in respect of CUSC Parties who are also Demand Response Providers). 
OC6.3, OC.6.5, OC6.6.6, OC6.8 
OC.7.4, OC7.6 (OC7.6 - Scotland and Offshore only) 
OC10
OC12
BC1.4, BC1.5, BC.1.7, BC1.A.1, BC1.A.2.1
BC2 (in particular BC.2.9)
BC3
In satisfying the above Grid Code requirements, Non-Embedded Customers (which would include a Closed Distribution System), would meet one or more of the requirements of the System Defence Plan.  
All Transmission Connected Closed Distribution Systems would have to be BM and CUSC Parties and hence satisfy the requirements of the Emergency and Restoration Code.  There is no concept of a Transmission Connected Non CUSC Party 

	
	Existing
	Any Non-Embedded Customer who is a GB Code User and which has a CUSC Contract with NGESO
	Applicable Grid Code requirements:
CC6.1.2, CC.6.1.3, CC.6.1.4, CC.6.2.3, CC.6.4.3, CC.6.5, CC.7.9, 
CC.A.5.
OC1
OC5.4, OC5.5.4 (only in respect of CUSC Parties who are also Demand Response Providers). 
OC6.3, OC.6.5, OC6.6.6, OC6.8 
OC.7.4, OC7.6 (OC7.6 - Scotland and Offshore only) 
OC10
OC12
BC1.4, BC1.5, BC.1.7, BC1.A.1, BC1.A.2.1
BC2 (in particular BC.2.9)
In satisfying the above Grid Code requirements, Non-Embedded Customers would meet one or more of the requirements of the System Defence Plan.  
All Transmission Connected Demand Facilities would have to be BM and CUSC Parties (which would include Closed Distribution Systems)  and hence satisfy the requirements of the Emergency and Restoration Code.  There is no concept of an Embedded Non-Embedded Customer.

	Providers of redispatching of power generating modules or demand facilities by means of aggregation and providers of active power reserve in accordance with Title 8 of Regulation 2017/1485
	New & Existing
	BM Participants including Virtual Lead Parties. 
	(ECC/CC 6.5 ECC/CC.7.9 only) 
DRSC if they are also providing Demand Response Services and their equipment was purchased on or after 7 September 2018 and connected to the System on or after 18 August 2019.
BC1.4, BC1.5, BC.1.7, BC1.A.1, BC1.A.2.1
BC2 (in particular BC.2.9)
BC3.3, BC3.4, BC3.5, BC.3.6, BC.3.7 (As applicable but biased towards Generator who are registered as Gensets).


	Existing and new high voltage direct current (HVDC) Systems and direct current connected Power Park Modules in accordance with the criteria set out in Article 4(1) of commission Regulation (EU) 2016/1447
	New
	HVDC System Owners and Generators in respect of Transmission DC Converters and/or DC Connected Power Park Modules who are EU Code Users and have a CUSC Contract with NGESO
	Applicable Grid Code requirements:
ECC6.1.2, ECC.6.1.4, ECC.6.2.2.2, ECC.6.3, ECC.6.5, ECC.7.9, 
 ECC.8, ECC.A.3, ECC.A.4, ECC.A.6, ECC.A.7, ECC.A.8
ECP.A.3, ECP.A.7
OC5.4, OC5.5
OC.7.4, OC7.6 (OC7.6 - Scotland and Offshore only)
OC10
OC12
BC1.4, BC1.5, BC.1.7, BC1.A.1, BC1.A.2.1
BC2 (in particular BC.2.9)
BC3.3, BC3.4, BC3.5, BC.3.6, BC.3.7,  
In satisfying the above Grid Code requirements, HVDC System Owners with a CUSC Contract who own or operate an HVDC System.  DC Power Park Modules would need to satisfy the same Grid Code requirements as those applicable to new Type C and Type D Power Generating Modules listed in the first row of this table.   

	
	
	Any HVDC System Owner who does not have a CUSC Contract would not be required to satisfy the requirements of the EU Emergency and Restoration Code.
	Not applicable unless that HVDC System Owner has a contract with NGESO to provide a Defence Service


	
	Existing
	DC Converter Station Owners and Generators in respect of Transmission DC Converters who are GB Code Users and have a CUSC Contract with NGESO
	Applicable Grid Code requirements:
CC6.1.2, CC.6.1.3, CC.6.1.4, CC.6.2.2.2, CC.6.3, CC.6.5, CC.7.9, 
 CC.8, CC.A.3, ECC.A.4, CC.A.6, CC.A.7, CC.A.8
CP.A.3
OC5.4, OC5.5, OC5.A.4
OC.7.4, OC7.6 (OC7.6 - Scotland and Offshore only)
OC10
OC12
BC1.4, BC1.5, BC.1.7, BC1.A.1, BC1.A.2.1
BC2 (in particular BC.2.9)
BC3.3, BC3.4, BC3.5, BC.3.6, BC.3.7,  
In satisfying the above Grid Code requirements, DC Converter Station Owners with a CUSC Contract who own or operate a DC Converter Station would be required to satisfy the requirements of EU NCER.  DC Power Park Modules would need to satisfy the same Grid Code requirements as those applicable to Existing Generators listed in the second row of this table.   

	Existing and new Type A Power Generating Modules in accordance with the criteria set out in Article 5 of Regulation (EU) 2016/631, to existing and new Type B Power Generating Modules other than those referred to in paragraph 2(b), as well as to existing and new demand facilities, closed distribution systems and third parties providing demand response where they qualify as defence service providers pursuant to Article 4(4)      
	New
	Any Generator who is an EU Code User and has a CUSC Contract with NGESO and owns or operates a Type A Power Generating Module.  

Non-Embedded Customers and BM Participants in respect of Closed Distribution Systems and Aggregators. 


	Applicable Grid Code requirements:
ECC6.1.2, ECC.6.1.4, ECC.6.2.2.2, ECC.6.3, ECC.6.5,  ECC.7.9, 
ECC.8, ECC.A.3, ECC.A.4, ECC.A.6, ECC.A.7, ECC.A.8
DRSC if they are also providing Demand Response Services and their equipment was purchased on or after 7 September 2019 and connected to the System on or after 18 August 2019.
ECP.A.3, ECP.A.5, ECP.A.6
OC5.4, OC5.5
OC6.1.6, OC6.6.6* (*Note OC6.6.6 applies only to Pumped Storage Generators), 
OC.7.4, OC7.6 (OC7.6 - Scotland and Offshore only)
OC10
OC12
BC1.4, BC1.5, BC.1.7, BC1.A.1, BC1.A.2.1
BC2 (in particular BC.2.9)
BC3.3, BC3.4, BC3.5, BC.3.6, BC.3.7,  
In satisfying the above Grid Code requirements, Generators with a CUSC Contract who own or operate a Power Station comprising a Type A Power Generating Module would meet one or more of the requirements of the System Defence Plan in the same way as a Generator who owns or operates a Type B Power Generating Module.  Note that a Generator in respect of a Type A Power Generating Module will have to meet those requirements of the Grid Code as applicable to Type A Power Generating Modules.  However, where a Generator in respect of a Small Power Station comprises Type A Power Generating Modules, then the requirements on Small Power Stations are less onerous than those of Large Power Stations but this does not exclude those specific requirements applicable to Type A Power Generating Modules. The requirements will also vary if the Type A Power Generating Module is Embedded or Directly Connected.  


	
	
	Any Generator who does not have a CUSC Contract (i.e. Embedded) and owns or operates a Power Station comprising one or more Type A Power Generating Modules.  
	Not applicable unless that Generator has a contract with NGESO to provide a Defence Service


	Existing and new Type A Power Generating Modules in accordance with the criteria set out in Article 5 of Regulation (EU) 2016/631, to existing and new Type B Power Generating Modules other than those referred to in paragraph 2(b), as well as to existing and new demand facilities, closed distribution systems and third parties providing demand response where they qualify as defence service providers pursuant to Article 4(4)      
	Existing
	Any Generator who is a GB Code User who has a CUSC Contract with NGESO and owns or operates a Power Station comprising one or more Generating Units or Power Park Modules which has a maximum output of greater than 400W but less than 1MW and connected below 110kV (equivalent to a Type A Power Generating Module). 

Non-Embedded Customers and BM Participants in respect of Closed Distribution Systems and Aggregators. 
	Applicable Grid Code requirements:
CC6.1.2, CC.6.1.3, CC.6.1.4, CC.6.2.2.2, CC.6.3, CC.6.5,  CC.7.9, 
CC.8, CC.A.3, CC.A.4, CC.A.6, CC.A.7
DRSC if they are also providing Demand Response Services and their equipment was purchased on or after 7 September 2019 and connected to the System on or after 18 August 2019.
CP.A.3
OC5.4, OC5.5, OC5.A.1, OC.5.A.2, OC5.A.3.
OC6.1.6, OC6.6.6* (*Note OC6.6.6 applies only to Pumped Storage Generators), 
OC.7.4, OC7.6 (OC7.6 - Scotland and Offshore only)
OC10
OC12
BC1.4, BC1.5, BC.1.7, BC1.A.1, BC1.A.2.1
BC2 (in particular BC.2.9)
BC3.3, BC3.4, BC3.5, BC.3.6, BC.3.7,  
In satisfying the above Grid Code requirements, Generators with a CUSC Contract who own or operate a Power Station comprising a Type A Power Generating Module would meet one or more of the requirements of the System Defence Plan in the same way as a Generator who owns or operates a Type B Power Generating Module. Note that a Generator in respect of a Type A Power Generating Module will have to meet those requirements of the Grid Code as applicable to Type A Power Generating Modules.  However, where a Generator in respect of a Small Power Station comprises Type A Power Generating Modules, then the requirements on Small Power Stations are less onerous than those of Large Power Stations but this does not exclude those specific requirements applicable to Type A Power Generating Modules. The requirements will also vary if the Type A Power Generating Module is Embedded or Directly Connected.  
 

	
	
	Any Generator who does not have a CUSC Contract (i.e. Embedded) and owns or operates a Power Station comprising one or more Generating Units or Power Park Modules which have a maximum output of greater than 400W but less than 1MW and connected below 110kV (equivalent to a Type A Power Generating Module). 
	Not applicable unless the Generator in respect of that Power Station has a contract with NGESO to provide a Defence Service.


	Type A and Type B Power Generating Modules referred to in paragraph 3, demand facilities and closed distribution systems providing demand response may fulfil the requirements of this Regulation either directly or indirectly through a third party under the terms and conditions set out in accordance with Article 4(4)
	New and Existing
	BM Participants including Virtual Lead Parties
	ECC.ECC.6.5, ECC.7.9,
BC1, BC2, (ECC/CC.6.5 applies only)



	This Regulation shall apply to energy storage units of a SGU, a defence service provider or restoration service provider which can be used to balance the system, provided that they are identified as such in the system defence plans restoration plans or service contract.  
	New
	Any EU Code Generator which has a CUSC Contract with NGESO and which owns and operates Electricity Storage Modules would be classified as a Storage User as defined under the GC0096 Grid Code proposals 
	Applicable Grid Code requirements:
ECC6.1.2, ECC.6.1.4, ECC.6.2.2.2, ECC.6.3, ECC.6.5, ECC.7.9, 
ECC.8, ECC.A.3, ECC.A.4, ECC.A.6, ECC.A.7
ECP.A.3, ECP.A.5, ECP.A.6
OC5.4, OC5.5
OC6.1.6, OC6.6.6* (*Note OC6.6.6 applies only to Pumped Storage Generators), 
OC.7.4, OC7.6 (OC7.6 - Scotland and Offshore only)
OC10
OC12
BC1.4, BC1.5, BC.1.7, BC1.A.1, BC1.A.2.1
BC2 (in particular BC.2.9)
BC3.3, BC3.4, BC3.5, BC.3.6, BC.3.7,  
, Electricity Storage Modules are treated in the same way as Power Generating Modules.  Generators who have a CUSC Contract with NGESO who own and/or operate Electricity Storage Modules would therefore be within the scope of NCER.

	
	Existing
	Any CUSC Party who owns or operates Storage plant
	Applicable Grid Code requirements:
CC6.1.2, CC.6.1.3, CC.6.1.4, CC.6.2.2.2, CC.6.3, CC.6.5, CC.7.9, 
CC.8, CC.A.3, CC.A.4, CC.A.6, CC.A.7
CP.A.3
OC5.4, OC5.5, OC5.A.1, OC.5.A.2, OC5.A.3.
OC6.1.6, OC6.6.6* (*Note OC6.6.6 applies only to Pumped Storage Generators), 
OC.7.4, OC7.6 (OC7.6 - Scotland and Offshore only)
OC10
OC12
BC1.4, BC1.5, BC.1.7, BC1.A.1, BC1.A.2.1
BC2 (in particular BC.2.9)
BC3.3, BC3.4, BC3.5, BC.3.6, BC.3.7,  


	Defence Service Provider with a legal contract to provide a defence service 
	New 
	Any non CUSC party which has a contract with NGESO is to provide a Defence Service would need to satisfy the appropriate requirements of the Grid Code through a contractual mechanisms. 
	Applicable Grid Code requirements as defined contractually:
ECC6.1.2, ECC.6.1.4, ECC.6.2.2.2, ECC.6.3, ECC.6.5, ECC.7.9, ECC.7.10, ECC.7.11
ECC.8, ECC.A.3, ECC.A.4, ECC.A.6, ECC.A.7
ECP.A.3, ECP.A.5, ECP.A.6
OC5.4, OC5.5
OC6.1.6, OC6.6.6* (*Note OC6.6.6 applies only to Pumped Storage Generators), 
OC.7.4, OC7.6 (OC7.6 - Scotland and Offshore only)
OC10
OC12
BC1.4, BC1.5, BC.1.7, BC1.A.1, BC1.A.2.1
BC2 (in particular BC.2.9)
BC3.3, BC3.4, BC3.5, BC.3.6, BC.3.7.


	Defence Service Provider with a legal contract to provide a defence service 
	Existing
	Any non CUSC party which is to provide a defence service would need to satisfy the appropriate requirements of the Grid Code through a contractual mechanism. 
	Applicable Grid Code requirements as defined contractually:
CC6.1.2, CC.6.1.3, CC.6.1.4, CC.6.2.2.2, CC.6.3, CC.6.5, CC.7.9, 
CC.8, CC.A.3, CC.A.4, CC.A.6, CC.A.7
CP.A.3
OC5.4, OC5.5, OC5.A.1, OC.5.A.2, OC5.A.3.
OC6.1.6, OC6.6.6* (*Note OC6.6.6 applies only to Pumped Storage Generators), 
OC.7.4, OC7.6 (OC7.6 - Scotland and Offshore only)
OC10
OC12
BC1.4, BC1.5, BC.1.7, BC1.A.1, BC1.A.2.1
BC2 (in particular BC.2.9)
BC3.3, BC3.4, BC3.5, BC.3.6, BC.3.7.,  
.  



   


GB parties falling within the remit of the EU NCER.
In GB, those parties who fall under the requirements of the EU NCER are:-
· CUSC Parties; and
· Non-CUSC Parties who have a contractual agreement with NGESO to provide one or more measures of this System Defence Plan.

The Connection and Use of System Code
The Connection and Use of System Code (CUSC) defines the arrangements for parties connecting to or using the Transmission System including but not limited to, issues such as connection, charging, Mandatory Ancillary Services and Balancing Services.  
It is a mandatory requirement for any party (such as a Generator, HVDC System Owner, Network Operator, Non-Embedded Customer, Aggregator) which: -
· Is directly connected to the Transmission System;
· Owns or operates a Large Power Station (a Large Power Station is defined in the Grid Code);
· Owns or operates an HVDC System and whose Connection Point is at 110kV or above;
· Owns or operates a DC Converter Station and the Installation has a rating of 50MW or more;
· Applies for Transmission Entry Capacity;
· Is a Licensed Supplier;
· Participates in the Balancing Mechanism; or
· Owns or operates a Large Power Station and that Large Power Station comprises one or more Electricity Storage Modules.
To accede to the CUSC and have an agreement with NGESO.  A condition of signing the CUSC will necessitate the need for that Party to also meet the applicable requirements of the Grid Code.  In satisfying the requirements of the Grid Code, any one of these parties  will satisfy the requirements of EU NCER.
Network Operators are not Significant Grid User’s (SGU’s) however as they are CUSC Parties they would fall under the requirements of the EU NCER. 
A non-CUSC Party would only be required to satisfy the requirements of the EU NCER where that party has a formal binding contract with NGESO to provide one or more measures of the System Defence Plan.  

Non-CUSC Parties
A non-CUSC Party would include one of the following categories, unless that Party has opted to sign the CUSC:
· A Generator who owns or operates a Licence Exempt Embedded Medium Power Station (LEEMPS);
· A Generator who owns or operates an Embedded Small Power Station;
· A Demand Response Provider who may have a commercial contract with NGESO to provide Commercial Ancillary Services but has not signed the CUSC;
· A HVDC System Owner who owns and operates an HVDC System and that HVDC System in Embedded and has a Connection Point below 110kV and has not signed the CUSC;
· A DC Converter Station Owner who owns and operates a DC Converter Station and that DC Converter Station is not connected to the Transmission System and has a rating of less than 50MW and has not signed the CUSC; or
· A Generator who owns or operates an Electricity Storage Module and that Electricity Storage Module is part of an Embedded Medium Power Station or Embedded Small Power Station and that Generator has not signed the CUSC. 
For the avoidance of doubt, a Non-CUSC Party would not be bound by the requirements of the EU NCER unless that Non-CUSC Party has a contract with NGESO to provide a Defence Service.



[bookmark: _Toc532811336][bookmark: _Toc16863256][bookmark: _Toc128731922]Appendix B: High Priority Significant Grid User list 
Within GB, a High Priority Significant Grid User is classified as:
· A Large Power Station connected directly to the National Electricity Transmission System; or
· An Embedded Large Power Station.
For the purposes of this Appendix, Embedded and Large Power Station have the same definition as that defined in the Grid Code


[bookmark: _Toc128731923][bookmark: _Toc532811337][bookmark: _Toc16863257]Appendix C: List of Distribution Network Operators 
A list of Network Operators isare available from Ofgem’s website which is available from the following link.

https://www.ofgem.gov.uk/system/files/docs/2019/08/electricity_registered_or_service_addresses_new.pdf




[bookmark: _Toc532811338][bookmark: _Toc16863258][bookmark: _Toc128731924]Appendix D: Glossary
These definitions have been sourced from the Electricity Transmission Licence, the Grid Code Glossary and Definitions, the Network Code Emergency and Restoration and the European Union Emissions Trading Scheme website.

	
	


	
	


	
	


	
	


	
	


	
	


	Balancing Mechanism 
	As defined in the Glossary and Definitions of the Grid Code.


	DESNZBEIS
	Her Majesty’s Government Department for Energy Security and Net ZeroBusiness, Energy and Industrial Strategy.


	Black Start Service Provider
	As defined in the Glossary and Definitions of the Grid Code.
 

	BM Participant
	As defined in the Glossary and Definitions of the Grid Code.


	CUSC Contract
	As defined in the Glossary and Definitions of the Grid Code.


	Distribution Network Operator
	Has the  same definition as a Network Operator as defined in the Glossary and Definitions of the Grid Code.


	
	


	
	


	
	


	Defence Service
	A capability as detailed in this System Defence Plan as required from a CUSC Party, as a condition of that party meeting the requirements of the Grid Code or a capability provided by a party which has a contract with NGESO to provide a Defence Service. A Defence Service is one or more capabilities detailed in this System Defence Plan.

	Defence Service Provider
	As defined in the Glossary and Definitions of the Grid Code.


	EU Code User
	As defined in the Glossary and Definitions of the Grid Code.


	EU Generator
	 As defined in the Glossary and Definitions of the Grid Code.


	European Regulation (EU) 2016/631
	Commission Regulation (EU) 2016/631 of 14 April 2016 establishing a Network Code on Requirements of Generators

	European Regulation (EU) 2016/1388
	Commission Regulation (EU) 2016/1388 of 17 August 2016 establishing a Network Code on Demand Connection

	European Regulation (EU) 2016/1447 
	Commission Regulation (EU) 2016/1447 of 26 August 2016 establishing a network code on requirements for Grid Connection of High Voltage Direct Current Systems and Direct Current-connected Power Park Modules

	European Regulation (EU) 2017/1485
	Commission Regulation (EU) 2017/1485 establishing a guideline on electricity transmission system operation

	European Regulation (EU) 2017/2195
	Commission Regulation (EU) 2017/2195 of 17 December 2017 establishing a guideline on electricity balancing

	GB Code User
	As defined in the Glossary and Definitions of the Grid Code.


	GB Generator
	As defined in the Glossary and Definitions of the Grid Code.


	
	


	GB Synchronous Area
	As defined in the Glossary and Definitions of the Grid Code.


	Generating Unit 
	As defined in the Glossary and Definitions of the Grid Code.


	Genset
	As defined in the Glossary and Definitions of the Grid Code.


	HVDC System
	As defined in the Glossary and Definitions of the Grid Code.


	NGESO
	The National Electricity Transmission System Operator is responsible for operating the Onshore Transmission System and, where owned by Offshore Transmission Licensees, Offshore Transmission Systems.  The NGESO for Great Britain is currently National Grid Electricity System Operator.


	National Electricity Transmission System Security and Quality of Supply Standards or NETS SQSS
	The National Electricity Transmission System Security and Quality of Supply Standard as published on The NGESO Website:

https://www.nationalgrideso.com/codes/security-and-quality-supply-standards?code-documents


	Non-Embedded Customer
	As defined in the Glossary and Definitions of the Grid Code.


	Offshore Generating Unit 
	As defined in the Glossary and Definitions of the Grid Code.


	Onshore Generating Unit 
	As defined in the Glossary and Definitions of the Grid Code.


	Power Generating Module
	As defined in the Glossary and Definitions of the Grid Code.


	Restoration Service
	A capability as detailed in the System Restoration Plan as required from a CUSC Party, as a condition of that party meeting the requirements of the Grid Code or a capability provided by a party which has a contract with NGESO to provide a Restoration Service. A Restoration Service is one or more capabilities detailed in the System Restoration Plan.

	Restoration Service Provider
	As defined in the Glossary and Definitions of the Grid Code.


	Storage User
	As defined in the Glossary and Definitions of the Grid Code. 

	System Operator Transmission Owner Code or STC
	The System Operator Transmission Owner Code as published on The NGESO Website: 

https://www.nationalgrideso.com/codes/system-operator-transmission-owner-code?code-documents


	
	


	
	


	
	


	Total System
	As defined in the Glossary and Definitions of the Grid Code.


	TSO
	A Transmission System Operator is a natural or legal person responsible for operating, ensuring the maintenance of and, if necessary, developing the transmission system in each area and, where applicable, its interconnections with other systems, and for ensuring the long-term ability of the system to meet reasonable demands for the transmission of electricity.


	Type A Power Generating Module
	As defined in the Glossary and Definitions of the Grid Code.


	Type B Power Generating Module
	As defined in the Glossary and Definitions of the Grid Code.


	Type C Power Generating Module
	As defined in the Glossary and Definitions of the Grid Code.


	Type D Power Generating Module
	As defined in the Glossary and Definitions of the Grid Code.


	Unacceptable Frequency Conditions
	 As defined in the Terms and Definitions of the Security and Quality of Supply Standard 




[bookmark: _Toc505207222][bookmark: _Toc532811339][bookmark: _Toc16863259][bookmark: _Toc532811340][bookmark: _Toc128731925][bookmark: _Toc16863260]Appendix E: Total Load and Netted Demand Definitions
The ENTSOE System Operations Committee has defined Total Load as the sum of all generation on both transmission and distribution systems (active power measured or estimated) and any imports, deducting power used for energy storage (e.g. pumps), house load of power plants and any exports.

Total Load = ∑ generation (gross) + imports - exports - energy storage - house load 
(noting that energy storage could be a positive or negative value) 

If part of the generation is unknown/unavailable (e.g. distributed generation) to the system operator (NGESO or DNOs), the value must be estimated.

Netted Demand is defined as the netted value of active power seen from a given point of the system, computed as (load – generation – storage consumption), at a given instant or averaged over any designated interval of time.





[bookmark: _Toc532811341][bookmark: _Toc16863261][bookmark: _Toc128731926]Appendix F: Energy Storage Units
Energy Storage Units within the scope of the requirements of EU NCER are defined in Table A1 of Appendix A.
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CCAS551  Table CCA525.1a shows, for each Transmission Area, the percentage of Demand (based
on Annual ACS Conditions) at the time of forecast National Electricity Transmission
System peak Demand that each Network Operator whose System is connected o the
Onshore Transmission System within such Transmission Area shall disconnect by Low
Frequency Relays at a range of frequencies. Where a Network Operator’s System is
connected to the National Electricity Transmission System in more than one
Transmission Area, the settings for the Transmission Area in which the majority of the
Demand is connected shall apply.

Frequency Hz % Demand disconnection for each Network Operator in
Transmission Area
NGET SPT SHETL

488 5
4875 5
487 10
486 75 10
485 75 10
484 75 10 10
482 75 10 10
480 5 10 10
478 5

Total % Demand 60 40 40

Tahe CCAS5 T

Note — the percentages in table CC.A5.5.1a are cumulative such that, for example, should
the frequency fall to 48.6 Hz in the NGET Transmission Area, 27 5% of the total Demand
connected to the National Electricity Transmission System in the NGET Transm
Area shall be disconnected by the action of Low Frequency Relays.

The percentage Demand at each stage shall be allocated as far as reasonably practicable.
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