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1 (8) BESLUT 

Datum 

2023-03-29 

Ärendenummer 

2022-102495 

Godkännande av förslag till ändrade ytterligare egenskaper 

för frekvenshållningsreserver 

Beslut 

1  Energimarknadsinspektionen (Ei) godkänner Affärsverket svenska kraftnäts 

(Svenska kraftnät) förslag till ändrade ytterligare egenskaper för 

frekvenshållningsreserver. Ytterligare egenskaper för frekvenshållningsreserver 

framgår efter dessa ändringar av bilaga 1. 

2  Beslutet gäller under förutsättning att samtliga berörda tillsynsmyndigheter 

fattar ett beslut med samma innebörd inom den tidsfrist som anges i SO. 

3  Detta beslut kan komma att ändras eller upphävas efter begäran av Europeiska 

kommissionen. 

Beskrivning av ärendet 

Bakgrund 

I Europa pågår ett arbete med att koppla ihop EU:s energimarknader. Syftet är att 

upprätta en inre energimarknad som kan trygga energiförsörjningen, öka 

konkurrensen och ge konsumenter möjlighet att köpa energi till överkomliga 

priser. Europeiska kommissionen har som ett led i detta arbete bland annat antagit 

flera förordningar inom elmarknadsområdet. 

I Kommissionens förordning (EU) 2017/1485 av den 2 augusti 2017 om 

fastställande av riktlinjer för driften av elöverföringssystem (SO) fastställs 

gemensamma krav och principer för driftsäkerheten i elöverföringssystem. Av SO 

framgår att Svenska kraftnät ska vara med och ta fram ett antal metoder och villkor 

vad gäller driften av elöverföringssystemet. Några av dessa metoder och villkor tas 

fram gemensamt av samtliga systemansvariga för överföringssystem inom EU 

medan andra tas fram av systemansvariga för överföringssystem 

(systemansvariga) inom synkronområdet för Norden. I synkronområdet Norden är 
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Svenska kraftnät, Energinet (Danmark), Fingrid Oyj (Finland) och Statnett SF 

(Norge) samt Kraftnät Åland AB (Åland) systemansvariga för överföringssystem 

(systemansvariga i Norden).  

Systemansvariga inom ett synkronområde har enligt SO rätt att i driftavtal om 

synkronområden gemensamt ta fram förslag till dimensioneringsregler för 

frekvenshållningsreserver (FCR1). Förslaget ska godkännas av samtliga 

tillsynsmyndigheter inom regionen inom sex månader från det att de tagit emot 

förslaget eller från det att den sista berörda tillsynsmyndigheten gjort det.  

Om tillsynsmyndigheterna begär en ändring för att kunna godkänna förslaget ska 

de besluta om de ändrade villkoren eller metoderna inom två månader från det att 

de lämnats in.  

FCR är de aktiva reserver som finns tillgängliga för att upprätthålla 

systemfrekvensen efter att en obalans inträffat och består av FCR-N2 och FCR-D3.   

Svenska kraftnät kom den 14 september 2018 in med ett förslag till ytterligare 

egenskaper för FCR i enlighet med artikel 154.2 i SO. Ei beslutade att förslaget 

kunde godkännas den 7 mars 20194. Den 30 juni 2020 kom Svenska kraftnät in med 

ett förslag till ändrade ytterligare egenskaper för FCR. Ei beslutade att godkänna 

förslaget den 12 november 20205.   

Det aktuella förslaget 

Den 27 juni 2022 kom Svenska kraftnät in med ett förslag till ändrade ytterligare 

egenskaper för FCR. I förslaget införs nya krav för FCR-N. Systemansvariga har 

också föreslagit att dela upp FCR-D i två nya produkter, Dynamisk FCR-D och 

Statisk FCR-D. I den föreslagna metoden finns krav på dessa produkter för både 

upp- och nedreglering. Dynamisk FCR-D kommer att ge en dynamisk 

frekvensstyrning utanför standardfrekvensområdet vilket är viktigt för att kunna 

driva systemet på ett säkert sätt. Eftersom alla enheter som tillhandahåller FCR 

inte kan uppfylla de dynamiska kraven har systemasnvariga infört Statisk FCR-D, 

                                                        
1 Frequency Containment Reserves. 
2 Frekvenshållningsreserv FCR-N används i normaldrifttillstånd för att lindra kontinuerliga stokastiska 

obalanser inom synkronområdet i syfte att bibehålla frekvensen inom intervallet ±100mHz. Eftersom 

aktivering av FCR-N sker i enlighet med systemfrekvensen, sker utbyte av aktiveringsenergi för FCR-N 

på kontinuerlig basis. 
3 Frekvenshållningsreserv FCR-D är en störningsreserv som används vid andra drifttillstånd än 

normaldrifttillstånd. Aktivering är ett svar på en oförutsedd händelse (n-1) som ska beaktas vid 

beräkning av kapacitet mellan elområden redan innan säkerhetsmarginalen dras bort. 
4 Ei:s ärendenummer: 2018-102165 
5 Ei:s ärendenummer: 2020-102706 
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där sådana dynamiska egenskaper inte krävs. Detta kommer att säkerställa att fler 

FCR-D leverantörer kan delta på marknaden samtidigt som systemsäkerheten 

upprätthålls. Dimensioneringen av Statisk FCR-D och Dynamisk FCR-D kommer 

att hanteras på ett sådant sätt att tillräcklig dynamisk förmåga säkerställs i det 

nordiska synkronområdet. Dimensioneringen regleras i förslag till ändrade 

dimensioneringsregler för FCR i enlighet med artikel 153 i SO6.  

Dessutom har systemansvariga föreslagit en definition av enheterna eller 

grupperna med begränsade energireserver som tillhandahåller FCR (LER-

leverantörer). Flera krav som LER-leverantörerna ska uppfylla när de levererar 

FCR föreslås också. Till exempel ska LER-leverantörerna ha en 

normaltillståndsfunktion för energihantering (NEM-funktion) och en 

larmtillståndsfunktion för energihantering (AEM-funktion). NEM-funktionen 

kommer att begränsa risken för reservutmattning för LER-leverantörerna, medan 

AEM-funktionen kommer att begränsa konsekvenserna vid reservutmattning för 

LER-leverantörerna. Det föreslås också ytterligare egenskaper för minsta 

noggrannhet och upplösning av mätningar. 

Övergångsperioden för implementering av ändrade ytterligare egenskaper hos 

FCR av de befintliga berörda FCR-leverantörerna föreslås vara fem år räknat från 

datumet för godkännande av de tillsynsmyndigheterna i det nordiska 

synkronområdet: högst ett år för systemansvariga att anpassa sina nationella 

processer och en totalt högst fem år för FCR-leverantörerna att implementera 

ändrade ytterligare egenskaper för FCR. I förslaget förslås också det att 

systemansvariga ska se över kraven i denna metod inom två år från datumet för 

godkännandet av tillsynsmyndigheterna i det nordiska synkronområdet samt 

utvärdera om erfarenheterna från implementeringen nödvändiggör några 

justeringar av kraven inom denna metod. Nya enheter och grupper som 

tillhandahåller FCR ska tillämpa de nya kraven omedelbart efter implementering i 

nationella processer.  

Ei har analyserat förslaget tillsammans med de övriga tillsynsmyndigheterna i 

synkronområdet Norden, Försyningstilsynet i Danmark, Energiavirasto i Finland 

och den norska tillsynsmyndigheten Norges vassdrags- og energidirektorat samt 

Ålands energimyndighet (tillsynsmyndigheterna). 

                                                        
6 Ei:s ärendenummer: 2022–102494 
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Efter den gemensamma bedömningen, kom tillsynsmyndigheterna överens om att 

det aktuella förslaget behövde ändras för att respektive tillsynsmyndighet skulle 

kunna godkänna det. 

Ei skickade därför, den 21 december 2022, en begäran till Svenska kraftnät om att 

ändra det aktuella förslaget. Svenska kraftnät kom in med ett reviderat förslag den 

3 februari 2022.  

Både det ursprungliga förslaget och det reviderade förslaget är gemensamt 

framtaget av de systemansvariga i Norden. Förslaget avser det nordiska 

synkronområdet (Sverige, Finland, Norge och östra Danmark (DK2)). 

Samråd 

Systemansvariga för överföringssystem ska i enlighet med artikel 11 i SO samråda 

med intressenter, inklusive de berörda myndigheterna i varje medlemsstat, om de 

utkast till förslag till villkor eller metoder som beskrivs i artikel 6.3. Samrådet ska 

vara i minst en månad. De synpunkter som kommer fram under samrådet ska tas i 

beaktan när metoden färdigställs. 

Svenska kraftnät har uppgett att de under perioden den 6 maj – den 6 juni 2022 har 

genomfört ett samråd om förslaget. Svenska kraftnät har i förslaget som lämnats 

till Ei bifogat ett förklarande dokument som beskriver hur de, tillsammans med de 

andra systemansvariga i synkronområdet Norden har beaktat synpunkterna. 

Samordning under ärendets handläggning 

Ei har berett ärendet tillsammans med de övriga tillsynsmyndigheterna. 

Den 9 mars 2023 kom tillsynsmyndigheterna överens om att det reviderade 

förslaget till ändrade dimensioneringsregler för FCR bör godkännas. 

Bestämmelser som ligger till grund för beslutet 

Förordning SO 

Syftet med förordningen är att … c) fastställa gemensamma processer och 

strukturer för lastfrekvensreglering, d) säkerställa förutsättningarna för bibehållen 

driftsäkerhet i hela unionen, e) säkerställa förutsättningarna för bibehållen 

kvalitetsnivå för frekvenser i alla synkronområden i hela unionen, … h) bidra till 

en effektiv drift och utveckling av elöverföringssystemet och elsektorn i unionen 

(artikel 4.1). 
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Systemansvariga för överföringssystem ska utarbeta de villkor eller metoder som 

krävs enligt denna förordning och överlämna dem till de behöriga 

tillsynsmyndigheterna för godkännande i enlighet med artikel 6.2 och 6.3 eller till 

den enhet som utses av medlemsstaten för godkännande i enlighet med artikel 6.4 

inom de respektive tidsfrister som anges i denna förordning (artikel 5.1). 

Förslag till följande villkor eller metoder, och eventuella ändringar av dessa, ska 

vara föremål för godkännande av alla tillsynsmyndigheter i den berörda regionen, 

vilket en medlemsstat har möjlighet att yttra sig över till den berörda 

tillsynsmyndigheten: d) Metoder, villkor och värden som anges i de driftavtal om 

synkronområden som avses i artikel 118, när det gäller följande: iii) Övriga 

egenskaper hos frekvenshållningsreserverna i enlighet med artikel 154.2 (artikel 

6.3.d.iii). 

Förslaget till metoder ska innehålla ett förslag till tidplan för genomförande och en 

beskrivning av metodens förväntade inverkan på målen för förordningen (artikel 

6.6). 

Om godkännandet av metod kräver ett beslut av mer än en tillsynsmyndighet ska 

de behöriga tillsynsmyndigheterna samråda och samordna med varandra för att 

nå en överenskommelse. Tillsynsmyndigheterna ska fatta beslut om de inlämnade 

villkoren eller metoderna i enlighet med punkterna 2 och 3 (däribland metoder för 

att bygga de gemensamma nätmodellerna) inom sex månader från det att 

tillsynsmyndigheten tagit emot metoden eller ifrån det att den sista berörda 

tillsynsmyndigheten tagit emot metoden (artikel 6.7). 

Om byrån eller samtliga behöriga tillsynsmyndigheter gemensamt begär en 

ändring för att godkänna de villkor eller metoder som lämnats in i enlighet med 

artikel 6.2 respektive 6.3, ska de berörda systemansvariga för överföringssystemen 

inom två månader från byråns eller tillsynsmyndigheternas begäran lämna in ett 

förslag till ändrade villkor eller metoder för godkännande. Byrån eller de behöriga 

tillsynsmyndigheterna ska besluta om de ändrade villkoren eller metoderna inom 

två månader från det att de lämnats in (artikel 7.1) 

De systemansvariga för överföringssystemen med ansvar för att lämna in förslag 

till metod i enlighet med förordningen, ska samråda med intressenter, inklusive de 

berörda myndigheterna i varje medlemsstat, om de utkast till förslag till metod 

som förtecknas i artikel 6.2 och 6.3. Samrådet ska vara i minst en månad (artikel 

11.1). 
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De förslag till metod som lämnats in av de systemansvariga för 

överföringssystemen på regional nivå ska offentliggöras och lämnas in för 

offentligt samråd på regional nivå (artikel 11.2). 

De systemansvariga för överföringssystemen med ansvar för att ta fram förslag till 

metod ska beakta de synpunkter från intressenter som framkommit vid samråden 

innan förslaget lämnas in för formellt godkännande. I samtliga fall ska en 

välgrundad motivering för eller emot införande av synpunkterna från samrådet 

tillhandahållas, tillsammans med det förslag som lämnas in, och offentliggöras i 

god tid före, eller samtidigt med, offentliggörandet av förslaget till villkor eller 

metoder (artikel 11.3). 

Senast tolv månader efter denna förordnings ikraftträdande ska alla 

systemansvariga för överföringssystem i varje synkronområde tillsammans 

utarbeta gemensamt förslag till ytterligare egenskaper hos 

frekvenshållningsreserver i enlighet med artikel 154.2 (artikel 118.1.b). 

Alla systemansvariga för överföringssystem i ett synkronområde ska ha rätt att i 

driftavtalet om synkronområdet ange gemensamma ytterligare egenskaper hos 

frekvens-hållningsreserven som krävs för att säkerställa synkronområdets 

driftsäkerhet, i form av en uppsättning tekniska parametrar och inom intervallen i 

artikel 15.2 d i förordning (EU) 2016/631 och artiklarna 27 och 28 i förordning (EU) 

2016/1388. Dessa gemensamma ytterligare egenskaper hos 

frekvenshållningsreserven ska ta hänsyn till synkronområdets installerade 

kapacitet, struktur och mönster för förbrukning och produktion. De 

systemansvariga för överföringssystemen ska tillämpa en övergångsperiod för 

införandet av ytterligare egenskaper, fastställd i samråd med de leverantörer av 

frekvenshållningsreserv som påverkas (artikel 154.2). 

Ellagen (1997:857) 

I ett beslut av nätmyndigheten enligt sådana riktlinjer som har antagits med stöd 

av förordning (EG) nr 714/2009 ska det anges att beslutet kan komma att ändras 

eller upphävas efter begäran av Europeiska kommissionen (12 kap. 1 b §). 
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Ei:s motivering till beslutet 

Formella förutsättningar för att kunna godkänna ansökan 

Ei har samordnat detta beslut med övriga berörda tillsynsmyndigheter. Svenska 

kraftnät har genomfört samråd om förslaget. De formella förutsättningarna i SO 

för förslagets beredning är därmed uppfyllda. 

Provning i sak 

Svenska kraftnäts förslag till ändrade ytterligare egenskaper för FCR innebär en 

uppdatering av krav i den nu gällande metoden. I förslaget införs nya krav för 

FCR-N. Det föreslås också att dela upp FCR-D i två nya produkter, Dynamic FCR-

D och Static FCR-D, och att införa nya krav på dessa produkter för både upp- och 

nedreglering. Dynamisk FCR-D kommer att ge en dynamisk frekvensstyrning 

utanför standardfrekvensområdet vilket är viktigt för att kunna driva systemet på 

ett säkert sätt. Eftersom alla enheter som tillhandahåller FCR inte kan uppfylla de 

dynamiska kraven har Statisk FCR-D införts, där sådana dynamiska egenskaper 

inte krävs. Detta kommer att säkerställa att fler FCR-D leverantörer kan delta på 

marknaden samtidigt som systemsäkerheten upprätthålls. Dessutom har Svenska 

kraftnät föreslagit en definition av enheterna eller grupperna som tillhandahåller 

FCR med begränsade energireserver (LER-leverantörer). Flera krav som LER-

leverantörerna ska uppfylla när de levererar FCR föreslås också.  

Ei bedömer att förslaget till ändrade ytterligare egenskaper för FCR är tillräckligt 

väl beskrivet och väl avvägt. Förslaget innehåller en rimlig tidsplan för 

genomförandet. Svenska kraftnäts förslag till ändrade ytterligare egenskaper för 

FCR bedöms uppfylla de övergripande målen som anges i SO. Sammantaget anser 

Ei att förslaget kan godkännas.  

Beslutet i detta ärende förutsätter för sin giltighet att samtliga berörda 

tillsynsmyndigheter inom regionen fattar ett beslut med samma innebörd. 

De gemensamma bestämmelserna kommer att börja tillämpas först när samtliga 

berörda tillsynsmyndigheter har beslutat att godkänna bestämmelserna. När 

bestämmelserna har beslutats av tillsynsmyndigheterna ska Svenska kraftnät 

offentliggöra de godkända bestämmelserna enligt artikel 8.1 i SO. 

Ei:s beslut kan komma att ändras eller upphävas efter begäran av Europeiska 

kommissionen. 
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Detta beslut har fattats av avdelningschefen Carl Johan Wallnerström. 

Föredragande var analytikern Reza Baradar. 

Beslutet har fattats digitalt och saknar därför underskrifter. 

Carl Johan Wallnerström 

 Reza Baradar 

Bilagor 

1- Ansökan - Amended Nordic synchronous area proposal for additional 

properties of the FCR in accordance with Article 154(2) of the Commission 

Regulation (EU) 2017/1485 of 2 August 2017 establishing a guideline on electricity 

transmission system operation. 

 2- Så här gör du för att överklaga beslutet. 

Skickas till 

Affärsverket svenska kraftnät (delges) 

Byrån för samarbete mellan energitillsynsmyndigheter, ACER (för kännedom) 
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Amended Nordic synchronous area methodology for additional 

properties of FCR in accordance with Article 154(2) of the 

Commission Regulation (EU) 2017/1485 of 2 August 2017 establishing 

a guideline on electricity transmission system operation  
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Amended Nordic synchronous area methodology for the additional properties of FCR in accordance with Article 
154(2) of the Commission Regulation (EU) 2017/1485 of 2 August 2017 establishing a guideline on electricity 
transmission system operation 
 

2 
 

All TSOs of the Nordic synchronous area, taking into account the following: 

Whereas 
(1) This document is the common methodology developed by all Transmission System Operators 

within the Nordic synchronous area (hereafter referred to as “TSOs”) for additional properties of 
FCR in accordance with Article 154(2) of Commission Regulation (EU) 2017/1485 establishing 
a guideline on electricity transmission system operation (hereafter referred to as “SO 
Regulation”). This methodology is hereafter referred to as “Methodology”. The Methodology is 
an amended version of the methodology dated 18 June 2020 which was approved by the Nordic 
regulators in September 2020. 
 

(2) This Methodology is subject to approval in accordance with Article 6(3) of the SO Regulation. 
 

(3) The Methodology takes into account the general principles and goals set in the SO Regulation as 
well as Regulation (EU) 2019/943 of the European Parliament and of the Council of 5 June 2019 
on the internal market for electricity (hereafter referred to as "Regulation (EU) No 2019/943"). 
The goal of the SO Regulation and Regulation (EU) No 2019/943 is the safeguarding of 
operational security, frequency quality and the efficient use of the interconnected system and 
resources. Article 118(1)(b) of the SO Regulation sets for this purpose requirements for the TSOs 
to “jointly develop common proposals for: […] additional properties of FCR in accordance with 
Article 154(2);”  

 
(4) Article 154(1) of the SO Regulation refers to Annex V of the SO Regulation for the 

properties/minimum technical requirements for FCR that shall be ensured by each reserve 
connecting TSO. Annex V of the SO Regulation defines the minimum technical requirements for 
FCR for the Nordic synchronous area: 

Minimum accuracy of frequency measurement 10 mHz or the industrial standard if 
better 

Maximum combined effect of inherent frequency response 
insensitivity and possible intentional frequency response 
dead band of the governor of the FCR providing units or FCR 
providing groups 

10 mHz 

FCR full activation time 30 s if system frequency is outside 
standard frequency range 

FCR full activation frequency deviation ± 500 mHz 

 
 

(5) On top of the minimum technical requirements specified in Annex V of the SO Regulation, Article 
154(2) of the SO Regulation gives the TSOs “the right to specify, in the synchronous area 

operational agreement, common additional properties of the FCR required to ensure operational 
security in the synchronous area”.  Article 154(2) of the SO Regulation further describes that this 
shall be done “by means of a set of technical parameters and within the ranges in Article 15(2)(d) 
of Regulation (EU) 2016/631 and Articles 27 and 28 of Regulation (EU) 2016/1388. Those 
common additional properties of FCR shall take into account the installed capacity, structure and 
pattern of consumption and generation of the synchronous area. The TSOs shall apply a 
transitional period for the introduction of additional properties, defined in consultation with the 
affected FCR providers.”.  
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Amended Nordic synchronous area methodology for the additional properties of FCR in accordance with Article 
154(2) of the Commission Regulation (EU) 2017/1485 of 2 August 2017 establishing a guideline on electricity 
transmission system operation 
 

3 
 

(6) Article 15(2)(d) of Regulation (EU) 2016/631 (“network code on requirements for grid 

connection of generators”) provides a number of requirements (ranges) that shall be met by Type 
C and Type D power-generating modules “when frequency sensitive mode (‘FSM’) is operating”. 

These include ranges of the “Active power range related to maximum capacity”, “Frequency 
response insensitivity”, “Frequency response deadband”, “Droop”, “Active power frequency 

response capability”, “initial activation of active power frequency response” and the requirement 
that “(v) the power-generating module shall be capable of providing full active power frequency 
response for a period of between 15 and 30 minutes as specified by the relevant TSO.”. 
Furthermore, “(vi) within the time limits laid down in point (v) of paragraph 2(d), active power 

control must not have any adverse impact on the active power frequency response of power-
generating modules;”. 

 
(7) Articles 27 and 28 of Regulation (EU) 2016/1388 (“network code on demand connection”) 

describes requirements for demand units to provide demand response services to system operators, 
including “autonomously controlled demand response system frequency control”. More 
specifically, Article 28 of Regulation (EU) 2016/1388 stipulates the “specific provisions for 
demand units with demand response active power control, reactive power control and 
transmission constraint management”. These provisions relate to operating capability across 
frequency ranges and voltage ranges, requirements related to receiving and executing instructions, 
controlling and adjusting power consumption, and requirements for maintaining the modification 
to power consumption.   

  
(8) The Nordic Frequency Containment Process (FCP) currently applies two types of Frequency 

Containment Reserves (FCR). FCR for normal operation (FCR-N) is used for continuous 
imbalances to keep the frequency within the  100 mHz range. In conjunction with a rapid 
frequency change to 49.90/50.10 Hz, FCR-N shall today be up regulated/down regulated within 
2-3 minutes. The purpose of FCR-D upwards is to mitigate the impact of incidental disturbances 
once the frequency is below 49.90 Hz. FCR-D upwards shall be fully activated if the frequency 
stabilises at 49.50 Hz. In the event of a frequency drop to 49.50 Hz caused by a momentary loss, 
FCR-D upwards shall be fully activated within 30 seconds. The purpose of FCR-D downwards is 
to mitigate the impact of incidental disturbances once the frequency is above 50.10 Hz. FCR-D 
downwards shall be fully activated if the frequency stabilises at 50.50 Hz. In the event of a 
frequency increase to 50.50 Hz caused by a momentary loss, FCR-D downwards shall be fully 
activated within 30 seconds. It has to be noted that the FCR full activation frequency deviation of 

 500 mHz and FCR full activation time of 30 seconds that are specified in Annex V of the SO 
Regulation only apply to FCR-D. Consequently, the TSOs specify the required FCR-N response 
as additional properties in this Methodology. The other two requirements in Annex V of the SO 
Regulation apply to both FCR-N and FCR-D.  

 
(9) In regard to regulatory approval, Article 6(3) of the SO Regulation states: 

“The proposals for the following terms and conditions or methodologies shall be subject to 
approval by all regulatory authorities of the concerned region, on which a Member State may 
provide an opinion to the concerned regulatory authority: […] 
(d) methodologies, conditions and values included in the synchronous area operational 
agreements in Article 118 concerning: 
(iii) additional properties of FCR in accordance with Article 154(2); 

 

(10) According to Article 6(6) of the SO Regulation the expected impact of the Methodology on the 
objectives of the SO Regulation has to be described and is presented below. 
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(11) The Methodology generally contributes to and does not in any way hamper the achievement of 
the objectives of Article 4 of the SO Regulation. In particular, the Methodology serves the 
objectives to (1)(c) determining common load-frequency control processes and control structures, 
(1)(d) ensuring the conditions for maintaining operational security throughout the Union, (1)(e) 
ensuring the conditions for maintaining a frequency quality level of all synchronous areas 
throughout the Union and (1)(h) contributing to the efficient operation and development of the 
electricity transmission system and electricity sector in the Union. The Methodology contributes 
to these objectives by specifying the additional rules for FCR-N, FCR-D upwards and FCR-D 
downwards, which are key reserves that are used in the common Nordic load-frequency control 
processes. The additional properties are required to maintain the operational security by reducing 
the risk for automatic Low Frequency Demand Disconnection (LFDD) and for system blackouts 
due to under or over frequency. The additional properties balance the impact of both cost for FCR 
and outage risk and therefore ensure efficient operation of the electricity transmission system. 

 
(12) The TSOs together operate the Nordic synchronous system. Consequently, the TSOs and all the 

power consumers, generators, balance service providers and networks directly or indirectly 
connected to the TSOs’ networks, influence the frequency quality level and experience the same 
frequency level. FCR-N, FCR-D upwards and FCR-D downwards will only be effective if all 
providers will provide the contracted amounts in accordance with their respective specifications. 

 
(13) In conclusion, the Methodology contributes to the general objectives of the SO Regulation to the 

benefit of all market participants and electricity end consumers.  
 2
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SUBMIT THE FOLLOWING AMENDED METHODOLOGY TO ALL REGULATORY 
AUTHORITIES OF THE NORDIC SYNCHRONOUS AREA: 

 

Article 1 - Subject matter and scope 
1. The additional properties for FCR described in this Methodology are the common proposal of the 

TSOs in accordance with Article 154(2) of the SO Regulation. The Methodology applies solely to 
the Nordic synchronous area. 
 
The Nordic synchronous area covers transmission systems of East-Denmark (DK2), Finland, Sweden 
and Norway.  
 
This Methodology has been developed by Energinet, Fingrid Oyj, Kraftnät Åland AB, Svenska 
kraftnät and Statnett SF.  
 

2. This Methodology covers additional properties of FCR for the Nordic synchronous area (only) and 
shall be applied by the Nordic TSOs (only).  
 

Article 2 - Definitions and interpretation 
1. For the purposes of the Methodology, the terms used shall have the meaning of the definitions 

included in Article 3 of the SO Regulation. 
 

2. In this Methodology, unless the context requires otherwise:  
a) the singular indicates the plural and vice versa;  
b) the headings are inserted for convenience only and do not affect the interpretation of the 

Methodology; and 
c) any reference to legislation, regulations, directives, orders, instruments, codes or any other 

enactment shall include any modification, extension or re-enactment of it when in force.  
 

Article 3 – FCR-N additional properties 
1. The FCR-N regulation product is activated in the interval 49.9 Hz to 50.1 Hz. FCR full activation 

frequency deviation for FCR-N is ± 100 mHz. The steady-state activation within the interval 49.9 to 
50.1 Hz must be proportional to the frequency deviation. At a system frequency of 50.0 Hz, 0% of 
the FCR-N capacity shall be activated. At system frequencies equal to or below 49.9 Hz, 100% of 
the FCR-N capacity shall be activated in the upward direction. Respectively, at system frequencies 
equal to or above 50.1 Hz, 100% of the FCR-N capacity shall be activated in the downward direction.  
 

2. The dynamic response from FCR-N shall be tuned to suppress variations in the frequency with 
periodicity of 10 seconds and slower, with an emphasis around period times of 70 seconds. This 
means that FCR-N shall activate approximately 63% of the final value in 60 seconds and 
approximately 95% of the final value in 3 minutes in response to a step change of ± 100 mHz from 
50.0 Hz in the system frequency. 
 

3. The deactivation behaviour of FCR-N shall fulfil the same requirements as stated for the activation 
behaviour in paragraph 2. 
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4. As the system frequency is continuously varying, FCR-N must have a dynamic response that 
contributes to containing the frequency within the standard frequency range. To this aim FCR-N 
shall be able to continuously follow all frequency variations. 
 

5. For all frequency deviations, the FCR-N response shall have the same dynamic behaviour as for 
full activation and deactivation.  
 

6. The dynamic properties of the FCR-N response shall act such that it contributes to stabilisation and 
damping of system frequency oscillations.  
 

7. Prequalification requirements and tests specified and governed by the reserve connecting TSO shall 
confirm that the FCR-N product provided to the TSO complies with the requirements in paragraphs 
1 to 6. 

 

Article 4 – Dynamic FCR-D upwards additional properties 
1. The Dynamic FCR-D upwards regulation product is activated in the interval 49.9 Hz to 49.5 Hz. The 

activation within the interval 49.9 to 49.5 Hz must be proportional to the frequency deviation. At a 
frequency of 49.9 Hz, 0% of the Dynamic FCR-D upwards capacity shall be activated, and at 
frequencies equal to or below 49.5 Hz, 100% of the Dynamic FCR-D upwards capacity shall be 
activated.  

 
2. In conjunction with a system frequency change from 49.9 Hz to 49.0 Hz with a slope of -0.24 Hz/s, 

Dynamic FCR-D upwards shall be tuned and verified to regulate upwards as follows:  
 

1. |∆𝑃7.5s| ≥ 0.86 ∙ |∆𝑃𝑠𝑠|  

2. |𝐸7.5s| ≥ 3.2𝑠 ∙ |∆𝑃𝑠𝑠| 

 
In the equations above,  

∆𝑃7.5s (MW) is the activated power 7.5 seconds after the start of a system frequency change 

∆𝑃ss (MW) is the steady state Dynamic FCR-D upwards activation at a frequency deviation 
of -500 mHz 

𝐸7.5s (MWs) is the activated net energy during the first 7.5 seconds of a system frequency change. 
 

3. The Dynamic FCR-D upwards response shall be able to follow frequency variations below the 
standard frequency range by activation and deactivation. The dynamic response shall provide 
continuous frequency control when the frequency is below the standard frequency range. 
 

4. For all frequency deviations below the standard frequency range, the Dynamic FCR-D upwards 
response shall have the same dynamic behaviour as for full activation and deactivation.  
 

5. The dynamic properties of the Dynamic FCR-D upwards response shall act such that it contributes 
to stabilisation and damping of system frequency oscillations. 
 

6. Prequalification requirements and tests specified and governed by the reserve connecting TSO shall 
confirm that the Dynamic FCR-D upwards product provided to the TSO complies with the 
requirements in paragraphs 1 to 5. 
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Article 5 – Static FCR-D upwards additional properties 
1. The Static FCR-D upwards regulation product is activated in the interval 49.9 Hz to 49.5 Hz. The 

activation within the interval 49.9 to 49.5 Hz must be proportional or close to proportional to the 
frequency deviation. At a frequency of 49.9 Hz, 0% of the Static FCR-D upwards capacity shall be 
activated, and at frequencies equal to or below 49.5 Hz, 100% of the Static FCR-D upwards capacity 
shall be activated.  

 
2. In conjunction with a system frequency change from 49.9 Hz to 49.0 Hz with a slope of -0.24 Hz/s, 

Static FCR-D upwards shall be tuned and verified to regulate upwards as follows:  
 

1. |∆𝑃7.5𝑠| ≥ 0.86 ∙ |∆𝑃𝑠𝑠|  

2. |𝐸7.5s| ≥ 3.2𝑠 ∙ |∆𝑃𝑠𝑠| 

 
In the equations above,  

∆𝑃7.5s (MW) is the activated power 7.5 seconds after the start of a system frequency change 

∆𝑃ss (MW) is the steady state Static FCR-D upwards activation at a frequency deviation of -500 
mHz 

𝐸7.5s (MWs) is the activated net energy during the first 7.5 seconds of a system frequency change. 

The delay before the response is initiated shall not exceed 2.5 seconds.  

 
3. For all frequency deviations below the standard frequency range, the Static FCR-D upwards 

response shall have the same dynamic behaviour as for full activation and deactivation. 
 

4. The dynamic properties of the Static FCR-D upwards response shall act such that it does not 
negatively affect stabilisation and damping of system frequency oscillations. 
 

5. Prequalification requirements and tests specified and governed by the reserve connecting TSO shall 
confirm that the Static FCR-D upwards product provided to the TSO complies with the 
requirements in paragraphs 1 to 4. 

 

Article 6 – Dynamic FCR-D downwards additional properties 
1. The Dynamic FCR-D downwards regulation product is activated in the interval 50.1 Hz to 50.5 Hz. 

The activation within the interval 50.1 to 50.5 Hz must be proportional to the frequency deviation. 
At a frequency of 50.1 Hz, 0% of the Dynamic FCR-D downwards capacity shall be activated, and 
at frequencies equal to or above 50.5 Hz, 100% of the Dynamic FCR-D downwards capacity shall be 
activated. 
 

2. In conjunction with a system frequency change from 50.1 Hz to 51.0 Hz with a slope of 0.24 Hz/s, 
Dynamic FCR-D downward shall be tuned and verified to regulate upwards as follows: 

 

1. |∆𝑃7.5𝑠| ≥ 0.86 ∙ |∆𝑃𝑠𝑠|  

2. |𝐸7.5𝑠| ≥ 3.2𝑠 ∙ |∆𝑃𝑠𝑠| 

 
In the equations above,  
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∆𝑃7.5s (MW) is the activated power 7.5 seconds after the start of a system frequency change 

∆𝑃ss (MW) is the steady state Dynamic FCR-D downwards activation at a frequency deviation 
of 500 mHz 

𝐸7.5s (MWs) is the activated net energy during the first 7.5 seconds of a system frequency change 
 

3. The Dynamic FCR-D downwards response shall be able to follow frequency variations above the 
standard frequency range by activation and deactivation. The dynamic response shall provide 
continuous frequency control when the frequency is above the standard frequency range  
 

4. For all frequency deviations above the standard frequency range, the Dynamic FCR-D downwards 
response shall have the same dynamic behaviour as for full activation and deactivation. 
 

5. The dynamic properties of the Dynamic FCR-D response shall act such that it contributes to 
stabilisation and damping of system frequency oscillations. 
 

6. Prequalification requirements and tests specified and governed by the reserve connecting TSO shall 
confirm that the Dynamic FCR-D downwards product provided to the TSO complies with the 
requirements in paragraphs 1 to 5. 

 

Article 7 – Static FCR-D downwards additional properties 
1. The Static FCR-D downwards regulation product is activated in the interval 50.1 Hz to 50.5 Hz. The 

activation within the interval 50.1 to 50.5 Hz must be proportional or close to proportional to the 
frequency deviation. At a frequency of 50.1 Hz, 0% of the Static FCR-D downwards capacity shall 
be activated, and at frequencies equal to or below 50.5 Hz, 100% of the Static FCR-D downwards 
capacity shall be activated.  

 
2. In conjunction with a system frequency change from 50.1 Hz to 51.0 Hz with a slope of 0.24 Hz/s, 

Static FCR-D downwards shall be tuned and verified to regulate upwards as follows:  
 

1. |∆𝑃7.5𝑠| ≥ 0.86 ∙ |∆𝑃𝑠𝑠|  

2. |𝐸7.5𝑠| ≥ 3.2𝑠 ∙ |∆𝑃𝑠𝑠| 

 
In the equations above,  

∆𝑃7.5s (MW) is the activated power 7.5 seconds after the start of a system frequency change 

∆𝑃ss (MW) is the steady state Static FCR-D downwards activation at a frequency deviation of 
500 mHz 

𝐸7.5s (MWs) is the activated net energy during the first 7.5 seconds of a system frequency change. 

The delay before the response is initiated shall not exceed 2.5 seconds.  
 

3. For all frequency deviations above the standard frequency range, the Static FCR-D downwards 
response shall have the same dynamic behaviour as for full activation and deactivation. 
 

4. The dynamic properties of the Static FCR-D downwards response shall act such that it does not 
negatively affect stabilisation and damping of system frequency oscillations. 
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5. Prequalification requirements and tests specified and governed by the reserve connecting TSO shall 
confirm that the Static FCR-D downwards product provided to the TSO complies with the 
requirements in paragraphs 1 to 4. 
 

Article 8 – Additional properties on FCR providing units and groups with limited energy 
reservoirs 

1. FCR providing units and groups with endurance for full activation less than two hours are defined 
as FCR providing units and groups with limited energy reservoirs (LER). 
 

2. An FCR providing unit or group with an energy reservoir that limits its capability to provide FCR 
shall activate its FCR for as long as the frequency deviation persists, unless its energy reservoir is 
exhausted in either the positive or negative direction. 
 

3. FCR-N provision from FCR providing units or groups with limited energy reservoirs (LER) shall 
be continuously available during the whole contractually agreed delivery period.  
 

4. FCR-D provision from FCR providing units or groups with limited energy reservoirs (LER) shall 
be continuously available in normal state. As of triggering of alert state and during the alert state, 
FCR-D providing units or groups with limited energy reservoirs shall be able to fully activate FCR 
continuously for a time period in accordance with the methodology per article 156(10) of the SO 
regulation. 
 

5. FCR-D providing units or groups with partially or fully depleted energy reservoirs shall restore full 
nominal capacity within 120 minutes of the allowed start of recovery. The recovery process shall be 
initiated and completed as soon as possible.  
 

6. In case of a new disturbance during the recovery process an FCR providing unit or group shall be 
able to stop the recovery and start activation of the reserve with the available energy. 
 

7. FCR providing units and groups with limited energy reservoirs (LER) must implement a Normal 
state Energy Management function (NEM) to limit the risk of a reservoir exhaustion, and an Alert 
state Energy Management scheme (AEM) to limit the consequences of a reservoir exhaustion. FCR 
providing entities with an energy reservoir where the endurance for full activation exceeds two 
hours may implement the same energy management functions, or during prequalification propose 
other solutions of similar effect, to be approved by the reserve connecting TSO. FCR providing 
entities classified as LER which have an energy reservoir that is not replenished from the power 
grid may also suggest an alternative energy management solution with similar effect, to be 
approved by the TSO. 
 

8. The FCR providing unit or group shall activate the Normal state Energy Management function 
when the reservoir level has drifted from the nominal level such that an increased risk of exhaustion 
has occurred. The Normal state Energy Management function shall be used to restore the reservoir 
level to the nominal value. The NEM is allowed to change the baseline (setpoint) of the entity 
providing FCR-N or FCR-D to restore the reservoir. NEM function is allowed to activate when the 
frequency is within the standard frequency range. 
 

9. The FCR providing unit or group shall activate the Alert state Energy Management function when 
the reservoir level has drifted from the nominal level such that a severe risk of exhaustion has 
occurred. The Alert state Energy Management function shall be used to ensure that the FCR 
response does not fully and suddenly cease. The AEM function changes the frequency reference for 
the entity providing FCR-N or FCR-D to reach a state of energy exhaustion in a controlled manner. 
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10. During provision from an FCR providing unit or group with a Normal state Energy Management 

function, active power and energy shall be reserved from the unit or group to ensure proper 
functioning of the Normal state Energy Management function, in addition to the active power 
needed to ensure full availability of FCR provision itself.  
 

11. Use of energy management functions shall not interfere with the ability to provide FCR. 
 

12. Prequalification requirements and tests specified and governed by the reserve connecting TSO shall 
confirm that the FCR product(s) provided to the TSO complies with the requirements in paragraphs 
1 to 11. 
 

Article 9 – Additional properties on minimum accuracy and resolution of measurements 
 

1. The accuracy and the resolution of the frequency and active power measurements shall be such that 
the FCR providing unit or group is able to respond to small variations in the measured quantities 
and the FCR activation can be verified from the measurements. 
 

2. The active power measurement shall cover all active power changes as a result of the FCR 
activation. 
 

3. Prequalification requirements and tests specified and governed by the reserve connecting TSO shall 
confirm that the FCR product(s) that is provided to the TSO complies with the requirements in 
paragraphs 1 to 2. 

 
Article 10 – Publication and implementation 

1. The relevant TSOs shall publish (in accordance with Article 8 of the SO Regulation) the Methodology 
without undue delay after the competent NRAs have approved the Methodology or a decision has 
been taken by the Agency for the Cooperation of Energy Regulators in accordance with Article 6 of 
the SO Regulation. 
 

2. The TSOs shall start to implement the FCR additional properties as specified in this Methodology 
immediately after all of the following has concluded: 

a. the approval by all NRAs of the Synchronous Area  

b. the TSOs have finalised the prequalification procedures 
 

3. The transitional period for the implementation of additional properties of FCR by the existing 
affected FCR providers shall be five years counted from the date of approval by the NRAs of the 
Synchronous Area: maximum one year for the TSOs to adapt their national processes and a total 
maximum of five years for the FCR providers to implement the FCR additional properties. The TSOs 
shall review the requirements of this Methodology within two years from the date of approval by the 
NRAs of the Synchronous Area, and evaluate if the experience from the implementation necessitates 
any adjustments to the requirements within this Methodology. 
 

4. New FCR providing units and groups shall apply the new requirements immediately after 
implementation in national processes. The specific date will be communicated in advance by the 
relevant TSO. 
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5. Existing FCR providing units and groups shall have transitioned within a maximum of five years 
counted from the date of approval by the NRAs of the Synchronous Area.  
 

6. When the existing prequalification is re-evaluated the evaluation shall be made towards the new 
requirements as stated in this Methodology. 
 

7. The reserve connecting TSO shall be allowed to extend existing prequalifications to ensure a smooth 
transition. The extension shall be based on successful auditing based on the pre-existing 
requirements. The extension shall end at the latest at the date defined in paragraph 5.  
 

Article 11 - Language 
The reference language for this Methodology shall be English. For the avoidance of doubt, where 
TSOs needs to translate this Methodology into national language(s), in the event of inconsistencies 
between the English version published by TSOs in Nordic Synchronous Area in accordance with 
Article 8(1) of the SO Regulation and any version in another language the relevant TSOs shall, in 
accordance with national legislation, provide the relevant national regulatory authority with an 
updated translation of the Methodology.  
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1. Introduction 

The Commission Regulation (EU) 2017/1485 of 2 August 2017 establishing a guideline on electricity 
transmission system operation (hereinafter “SO Regulation”) sets out rules on relevant subjects that should 
be coordinated between Transmission System Operators, as well as between TSOs and Distribution System 
Operators and with significant grid users, where applicable. The goal of the SO Regulation is to ensure 
provision of an efficient functioning of the interconnected transmission systems to support all market 
activities. In order to deliver these objectives, a number of steps are required. 

One of these steps is to define the additional properties of Frequency Containment Reserves (FCR) for the 
Nordic synchronous area. Pursuant to Article 118(1)(b) of the SO Regulation, all Transmission System 
Operators in the Nordic Synchronous Area shall jointly develop common proposals for additional properties 
of FCR in accordance with Article 154(2) of the SO Regulation.  

According to Article 6(3)(d)(iii) of the SO Regulation the proposal for additional properties of FCR in 
accordance with Article 154(2) shall be submitted for approval by the relevant national regulatory authorities 
(hereinafter “NRAs”) no later than 14 September, 2018. The initial proposal1 has been submitted for 
regulatory approval to all NRAs in the Nordic synchronous area by 14 September, 2018. In accordance with 
Article 6(6) of the SO Regulation the proposal has been submitted to ACER as well, who may issue an 
opinion on the proposal if requested by the NRAs. On 14 March 2019, the Nordic NRAs approved the 
proposal. 

In accordance with article 153(2) of the SO Regulation, the Nordic TSOs need to implement FCR-D 
downwards. The additional properties of FCR-D downwards was not included in the initial version. The 
methodology was amended in 2020 where the additional properties of FCR-D downwards was added. The 
amended methodology has been approved by the NRAs on 21 September 2020.  

This amended, third methodology (hereafter referred to as “Methodology”) adds additional properties 
concerning dynamic performance and stability for FCR-N, FCR-D upwards and FCR-D downwards in 
accordance with Article 154(2) of the SO Regulation.  

This document contains an explanation of the Methodology from all TSOs of the Nordic synchronous area 
(hereinafter "TSOs"). It is structured as follows. The legal requirements for the Methodology are presented 
in Chapter 2. Chapter 3 starts with describing the objective of the additional properties of FCR. Chapter 4 
provides an overview of the existing situation. Chapter 5 explains the background and proposed amendments. 
The proposed additional properties of FCR are described in Chapter 6. Chapter 7 describes the expected 
impact on the relevant objectives of the SO Regulation. Finally, Chapter 8 provides the timeline for 
implementation and Chapter 9 describes the public consultation. 

 

2. Legal requirements and interpretation 

 

2.1 Legal references and requirements 

Several articles in the SO Regulation set out requirements which the Methodology must take into account. 
These are cited below. 

(1) Article 118(1)(b) and (2) of the SO Regulation constitutes the legal basis that the Methodology should 
take into account. Article 118 has the following content: 

 

 
1 ‘Nordic synchronous area proposal for additional properties of FCR in accordance with Article 154(2) of the 
Commission Regulation (EU) 2017/1485 of 2 August 2017 establishing a guideline on electricity transmission system 
operation’, dated 10 September 2018. 
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“1. By 12 months after entry into force of this Regulation, all TSOs of each synchronous area 

shall jointly develop common proposals for:[…]  

(b) additional properties of FCR in accordance with Article 154(2); […] 

2. All TSOs of each synchronous area shall submit the methodologies and conditions listed in 
Article 6(3)(d) for approval by all the regulatory authorities of the concerned synchronous area. 
Within 1 month after the approval of these methodologies and conditions, all TSOs of each 
synchronous area shall conclude a synchronous area operational agreement which shall enter 
into force within 3 months after the approval of the methodologies and conditions.” 

 

(2) Article 154(2) of the SO Regulation has the following content: 

“ Article 154 FCR technical minimum requirements 

[...] 

2. All TSOs of a synchronous area shall have the right to specify, in the synchronous area 
operational agreement, common additional properties of the FCR required to ensure operational 
security in the synchronous area, by means of a set of technical parameters and within the ranges 
in Article 15(2)(d) of Commission Regulation No [2016/631 RfG] and Article 27 and 28 of 
Commission Regulation No [2016/1388 DCC]. Those common additional properties of FCR shall 
take into account the installed capacity, structure and pattern of consumption and generation of 
the synchronous area. The TSOs shall apply a transitional period for the introduction of 
additional properties, defined in consultation with the affected FCR providers.  

[...]” 

(3) Article 154(1) and Annex V of the SO Regulation specify the minimum technical requirements for 
FCR that shall be ensured by each reserve connecting TSO:  
“Article 154 FCR technical minimum requirements 
1. Each reserve connecting TSO shall ensure that the FCR fulfils the properties listed for its 
synchronous area in Table 1 of Annex V. 

[...]” 
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(4) Article 15(2)(d) of Regulation (EU) 2016/631 (“network code on requirements for grid 

connection of generators”) provides a number of requirements (ranges) that shall be met by 
Type C and Type D power-generating modules “when frequency sensitive mode (‘FSM’) is 

operating”. These include ranges of the “Active power range related to maximum capacity”, 
“Frequency response insensitivity”, “Frequency response deadband”, “Droop”, “Active power 

frequency response capability”, “initial activation of active power frequency response” and the 
requirement that “(v) the power-generating module shall be capable of providing full active power 
frequency response for a period of between 15 and 30 minutes as specified by the relevant TSO.”. 
Furthermore, “(vi) within the time limits laid down in point (v) of paragraph 2(d), active power 

control must not have any adverse impact on the active power frequency response of power-
generating modules;”. 

 
(5) Articles 27 and 28 of Regulation (EU) 2016/1388 (“network code on demand connection”) 

describe requirements for demand units to provide demand response services to system operators, 
including “autonomously controlled demand response system frequency control”. More 
specifically, Article 28 of Regulation (EU) 2016/1388 stipulates the “specific provisions for 

demand units with demand response active power control, reactive power control and 
transmission constraint management”. These provisions relate to operating capability across 
frequency ranges and voltage ranges, requirements related to receiving and executing instructions, 
controlling and adjusting power consumption, and requirements for maintaining the modification 
to power consumption.     
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(6) Article 6(3)(d)(iii) of the SO Regulation states: 
 
“The proposals for the following terms and conditions or methodologies shall be subject to 

approval by all regulatory authorities of the concerned region, on which a Member State may 
provide an opinion to the concerned regulatory authority: […] 
(d) methodologies, conditions and values included in the synchronous area operational 
agreements in Article 118 concerning: 
(iii) additional properties of FCR in accordance with Article 154(2). 

 
2.2 Interpretation and scope of the Methodology 

The Nordic Frequency Containment Process (FCP) currently applies three products of Frequency 
Containment Reserves (FCR). FCR for normal operation (FCR-N) is used for continuous imbalances to 
stabilise the frequency within the  100 mHz range. Within this range, the dynamic response from FCR-N 
shall as a minimum suppress variations in the frequency with periodicity of 10 seconds and slower, with an 
emphasis around period times of 70 seconds. The dynamic response from FCR-N shall be such that it 
contributes to maintaining the system frequency within the standard frequency range. 

The purpose of FCR for disturbance situations (FCR-D) is to mitigate the impact of incidental disturbances 
once the frequency is below 49.90 Hz or above 50.10 Hz. FCR-D upwards shall be fully activated if the 
frequency stabilises at 49.50 Hz and FCR-D downwards shall be fully activated if the frequency stabilises at 
50.50 Hz. FCR-D must limit the instantaneous frequency deviation and provide dynamic frequency control 
outside the standard frequency range. 

In the event of a frequency drop to 49.50 Hz or a frequency increase to 50.50 Hz which is caused by a 
momentary power shortage or surplus, FCR-D shall be fully activated within 30 seconds, if the frequency 
deviation remains, and in addition as a minimum regulate up or down according to the power and energy 
requirement. It has to be noted that the FCR full activation frequency deviation of  500 mHz and FCR full 
activation time of 30 seconds that are specified in Annex V of the SO Regulation only apply to FCR-D. 
Consequently, the TSOs specify the required FCR-N response as additional properties in this Methodology. 
The other two requirements in Annex V of the SO Regulation apply to both FCR-N and FCR-D. 

 

3. Objective of additional properties of FCR 

The objective of the additional properties of FCR is to complete the set of minimum requirements in Annex V 
of the SO Regulation for both FCR-N and FCR-D as required for secure operation of the Nordic synchronous 
area. 

 

4. The existing situation 

In this chapter, the existing requirements for FCR are presented. Since the Nordic TSOs apply three products 
of FCR, section 4.1 addresses FCR-N, section 4.2 addresses FCR-D upwards and section 4.3 addresses 
FCR-D downwards.  

 
4.1 Frequency Containment Reserves for normal operation (FCR-N) 

FCR-N is the momentarily available active power available for frequency regulation in the range of 49.9 – 
50.10 Hz and which is activated automatically by the system frequency. Currently, FCR-N reserves shall be 
at least 600 MW at 50.00 Hz in the synchronous system. It shall be fully activated at f = 49.90/50.10 Hz (∆f 

= ±0.10 Hz). In conjunction with a rapid frequency change to 49.90/50.10 Hz, the reserve shall be up 
regulated/down regulated within 2-3 minutes.  
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4.2 Frequency Containment Reserves for upwards regulation in disturbance situations 

(FCR-D upwards) 

FCR-D upwards is the momentarily available active power available for frequency regulation in the range of 
49.90–49.50 Hz, which is activated automatically by the system frequency.  

FCR-D upwards shall be activated at 49.90 Hz and shall be fully activated at 49.50 Hz. It shall increase 
linearly or close to linearly within a frequency range of 49.90-49.50 Hz. 

In the event of a frequency drop to 49.50 Hz: 

• 50 % of the FCR-D upwards shall be regulated upwards within 5 seconds. 

• 100 % of the FCR-D upwards shall be regulated upwards within 30 seconds.  

 
4.3 Frequency Containment Reserves for downwards regulation in disturbance 

situations (FCR-D downwards) 

FCR-D downwards is the momentarily available active power available for frequency regulation in the range 
of 50.1–50.5 Hz, which is activated automatically by the system frequency.   

FCR-D downwards shall be activated at 50.10 Hz and shall be fully activated at 50.50 Hz. It shall increase 
linearly or close to linearly within a frequency range of 50.10-50.50 Hz. 

In the event of a frequency change to 50.50 Hz: 

• 50 % of the FCR-D downwards shall be regulated downwards within 5 seconds. 

• 100 % of the FCR-D downwards shall be regulated downwards within 30 seconds.  

 

5. Proposed amendments 

5.1 Background 

The Nordic power system is undergoing rapid changes. The currently implemented technical requirements of 
FCR are not sufficient for the Nordic system anymore. The TSOs have thus been working on developing new 
technical requirements and prequalification tests since 2014. Extensive analysis work has been performed to 
create requirements that answer to the needs of the power system. The proposed additional properties aim to 
secure sufficient response from FCR to both stochastic imbalances and sudden disturbances in varying inertia 
conditions. The currently implemented requirements have been designed for a system with higher inertia than 
what is observed in the power system today. With lower inertia the system frequency changes become more 
rapid, which increases the demands on dynamic performance of FCR. 

The proposed additional properties for FCR-N and FCR-D have been designed to fulfil the purpose of the 
respective product. FCR-N shall be able to stabilise the frequency in case of stochastic imbalances that are 
too fast to be handled with FRR. FCR-N shall also contribute to dampening the slow frequency oscillations 
that frequently occur in the Nordic power system due to properties of the system. FCR-D shall act fast enough 
to contain the instantaneous frequency deviation in the reference incident and contribute to dampening the 
oscillations immediately after the incident. FCR-D shall also be capable of responding to the fast stochastic 
imbalances in case the FCR-N volume is saturated. 

In the development of the new technical requirements the TSOs have also considered that the proposed 
solution shall be feasible from a market perspective. The TSOs have considered the impact of the new 
requirements on the prequalified FCR volume in each country, and the requirements have been set at a level 
that meets two objectives: system security and functioning FCR markets. 
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Stakeholders have been involved in several phases of the work. In the project “Revision of the Nordic 

Frequency Containment Process” (2014-2017) there was a Nordic reference group with members from FCR 
providers, manufacturers and universities. Proof of concept tests of the new requirements were also carried 
out in cooperation with FCR providers during this time. In later phases of the work there have been national 
stakeholder activities and stakeholders have been invited to comment on the draft requirements. During 
autumn and winter 2021/2022 all TSOs were conducting a pilot phase where a large number of providers 
tested the new requirements with different kinds of assets, including consumption, production and energy 
storages. In March 2022 the TSOs conducted a common Nordic stakeholder workshop to present the outcome 
of the pilot and the revisions to the proposed new requirements in response to the gained experiences. 
5.1.1 Impact for the BSPs 

The new requirements aim to fulfil the needs of the TSOs whilst being adapted to the needs of the BSPs in a 
balanced matter with regard to operational security and socio-economic benefit. All requirements are 
technology neutral, with generalised requirements on the response and reserve provision rather than specific 
methods or equipment to implement. The requirements are designed to work with the existing market and 
operational processes, which means that the new requirements do not change how BSPs bid and sell FCR, 
but merely changes the required response when the FCR is activated. 

Because the needs of the power system are changing, the requirements will be stricter and thus harder to fulfil 
than the currently implemented ones. Some of the existing FCR providing units or groups will be unable to 
meet the new requirements, or the new requirements will lead to a reduction in the capacity that they can 
provide. The determining properties for being able to prequalify are the ability to activate close to linearly, 
respond quickly and to contribute to dampening of oscillations in the systems. This can be related to the 
physical properties of the entities.  

In the Nordics, FCR is provided by a very large range of different type of units, and the impact of the 
requirements will depend on the unit. Large share of the units needs to be retuned and some units are likely 
to require a governor modernization. For example, some hydro power units may struggle due to penstock 
dynamics limiting the ability to respond quickly without being unstable. Similarly, some demand response 
may struggle with the ability to provide FCR linearly and to follow frequency variations. This is a 
consequence the TSOs find unavoidable, whilst as the requirements are technology neutral as described, equal 
treatment of stakeholders is ensured. 

For FCR-D, it was very difficult to find a balance between the toughness of the requirements and the market 
liquidity (= amount of capacity that qualifies with the proposed requirements) while ensuring that the needs 
of the power system are met, i.e., that security of supply is guaranteed. As a result of feedback from the 
stakeholders and pilot tests, the TSOs have put a lot of effort into making the requirements such that as much 
capacity as possible can qualify: the requirements were relaxed from the first drafts, a so called mode shifting 
concept for governors was introduced in the prequalification requirements, FCR-D static was introduced to 
allow participation of non-continuously controlled units, etc. With the proposed requirements, the TSOs 
believe that the power system needs, and market liquidity are balanced. 

The TSOs have also assessed the required tests when prequalifying according to the requirements, to find a 
balance between the costs and time when conducting the tests while ensuring a sufficient level of validation 
that the requirements are fulfilled. Furthermore, the TSOs have significantly streamlined the prequalification 
requirements based on stakeholder feedback received on earlier drafts.  

The TSOs have assessed the expected prequalified capacities from different technologies following the 
implementation of the requirements. The prequalified capacity from existing providers is expected to 
decrease. The total capacity is also determined by the number of providers as well as “new” technologies like 

solar, wind and batteries. The total volume might over time increase in general, even if the new requirements 
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might cause a reduction for a significant part of the existing individual units. The impact differs in countries 
due to major differences in the technology mix.  

5.1.2 Prequalification documents for stakeholders 

In addition to the new technical requirements, the TSOs have designed a set of prequalification requirements 
and tests to verify that all FCR providing units or groups comply with the technical requirements. All TSOs 
will implement the tests and evaluation criteria in their national prequalification processes according to 
Article 155(1). The TSOs have created a prequalification document for FCR providers and other relevant 
stakeholders. The document Technical Requirements for Frequency Containment Reserve Provision in the 
Nordic Synchronous Area describes both the technical requirements and the prequalification process on a 
detailed technical level. Draft versions of the above-mentioned document were published for stakeholder 
comments in 2017 and 2021 respectively. A third draft was prepared based on the experiences from the pilot 
phase, published for consultation prior to the Nordic stakeholder workshop in March 2022. The stakeholders 
had the possibility to discuss the draft during the workshop as well as provide comments afterwards. 

In order to help with the tuning and the pre-qualification, the TSOs have developed a tuning guideline and a 
computer program that in an automated manner analyzes the compliance of the unit based on measurements 
from pre-qualification tests. 

  

5.2 Changes in the Methodology 

This section outlines the amendments to the methodology of 18 June 2020 that has been approved by the 
NRAs based on the NRAs position paper of 21 September 2020. The amendments are described in detail in 
Section 6. 

Section 5.3 describes the proposed amendments concerning additional properties for FCR-N in article 3 of 
the Methodology. Section 5.4 describes the proposed amendments concerning additional properties for FCR-
D upwards in article 4 (Dynamic FCR-D upwards) and article 5 (Static FCR-D upwards) of the Methodology. 
Section 5.5 describes the proposed amendments concerning additional properties for FCR-D downwards in 
article 6 (Dynamic FCR-D downwards, previously 4a) and article 7 (Static FCR-D upwards) of the 
Methodology. 

The TSOs propose to add Article 8 on FCR providing entities with limited energy reservoirs as described in 
Section 5.6 and Article 9 on requirements on the measurements as described in Section 5.7. The aim is to 
complete the requirements as stated in Annex V and article 156 of the SO Regulation and to clarify the 
interpretation in relation to the different FCR products defined in this Methodology.  

 
5.3 Changes in article 3 - Additional FCR-N properties 

In accordance with Article 154(2) of the SO Regulation, all TSOs of a synchronous area shall have the right 
to specify common additional properties of the FCR required to ensure operational security in the 
synchronous area. Accordingly, the TSOs propose additional properties concerning dynamic performance 
and stability for FCR-N. 

The additional requirements introduce a dynamic response requirement where FCR-N shall be tuned to 
suppress variations in the frequency with periodicity of 10 seconds and slower, with an emphasis around 70 
second periods. The same behaviour shall apply for deactivation. 

FCR-N shall be able to follow variations in the system frequency. As the system frequency is continuously 
varying, FCR-N must have a dynamic response that contributes to containing the frequency within the 
standard frequency range. 

The additional requirements also introduce a stability term. 
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5.4 Changes in article 4 and 5 - Additional FCR-D upwards properties 

In accordance with Article 154(2) of the SO Regulation, all TSOs of a synchronous area shall have the right 
to specify common additional properties of the FCR required to ensure operational security in the 
synchronous area. Accordingly, the TSOs propose additional properties concerning dynamic performance 
and stability for FCR-D. 

The additional requirements introduce an energy and power requirement for activation of FCR-D upwards in 
addition to the full activation time.  

FCR-D upwards shall be able to follow variations in the system frequency by activation and deactivation.  
FCR-D upwards must have a dynamic response that provides continuous frequency control when the 
frequency is below the standard frequency range. This is introduced in article 4 and is valid for Dynamic 
FCR-D upwards. Some units and groups are expected to not be able to fulfil this dynamic performance 
requirement. These units or groups will be covered by Static FCR-D upwards as introduced in article 5 of the 
Methodology   

The additional requirements also introduce a stability term. The Dynamic FCR-D upwards response shall act 
such that it contributes to stabilisation and damping of system frequency oscillations, while Static FCR-D 
upwards response shall act such that it does not negatively affect stabilisation and damping of system 
frequency oscillations. 

 
5.5 Changes in article 6 and 7 - Additional FCR-D downwards properties 

In accordance with Article 154(2) of the SO Regulation, all TSOs of a synchronous area shall have the right 
to specify common additional properties of the FCR required to ensure operational security in the 
synchronous area. Accordingly, the TSOs propose additional properties concerning dynamic performance 
and stability for FCR-D.  

The proposed requirements for FCR-D downwards mirror the proposed requirements for FCR-D upwards 
(see section 5.4 and 6.2). 

 
5.6 New article 8 – Additional properties of FCR providing units and groups with 

Limited Energy Reservoirs 

In accordance with Article 154(2) of the SO Regulation, all TSOs of a synchronous area shall have the right 
to specify common additional properties of the FCR required to ensure operational security in the 
synchronous area. Accordingly, the TSOs propose additional properties concerning entities with Limited 
Energy Reservoirs. 

The additional properties clarify how the requirements in Article 156 of the SO Regulation shall be interpreted 
for the three FCR products defined within this Methodology as well as additional properties of the FCR 
provision necessary to ensure operational security of the Nordic synchronous area. 

 

5.7 New article 9 – Additional requirements on minimum accuracy and resolution of 

measurements  

In accordance with Article 154(2) of the SO Regulation, all TSOs of a synchronous area shall have the right 
to specify common additional properties of the FCR required to ensure operational security in the 
synchronous area. Accordingly, the TSOs propose additional properties concerning minimum accuracy and 
resolution on measurements. 
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The proposed additional properties complete the statements on minimum accuracy of measurements as 
specified in Annex V of the SO Regulation and constitutes of requirements on the FCR capabilities necessary 
to ensure operational security of the Nordic synchronous area. 

 

6. Proposal for additional FCR properties 

Together with the requirements in Annex V of the SO Regulation, the proposed additional properties for 
FCR-N, FCR-D upwards and FCR-D downwards in sections 6.1, 6.2 and 6.3 respectively, the proposed 
additional properties for entities with limited energy reservoirs in section 6.4, and the proposed additional 
properties for the measurement system in section 6.5, form a new set of requirements to meet the needs of 
the Nordic power system today and in the future.  

 
6.1 Additional FCR-N properties 

As discussed in section 2.2, for FCR-N, Annex V of the SO Regulation specifies the Minimum accuracy of 
frequency measurement and the Maximum combined effect of inherent frequency response insensitivity and 
possible intentional frequency response dead band of the governor of the FCR providing units or FCR 
providing groups. Conversely, for FCR-N, SO Regulation does not specify the FCR full activation frequency 
deviation and the FCR-N full activation time. These two properties will be deducted from existing 
requirements in section 6.1.1 and 6.1.2. Further, the SO Regulation does not specify other properties that are 
important for the Nordic power system. Hence, requirements on the dynamic properties of FCR-N are 
proposed as specified in 6.1.3. Section 6.1.4 describes the relation of the additional properties and the FCR 
prequalification process specified in Article 155 of the SO Regulation.  
6.1.1 FCR full activation frequency deviation and proportional activation 

Since FCR-N is used for continuous imbalances to stabilise the frequency within the  100 mHz range, 
FCR-N shall be fully activated in the upward direction at f = 49.90 Hz and fully activated in the downward 
direction at f = 50.10 Hz. This means that the FCR full activation frequency deviation for FCR-N is 
±100 mHz, which is proposed in Article 3(1) of the Methodology. Within the interval 49.9 to 50.1 Hz the 
activation shall be close to proportional to the frequency deviation. 

The full activation frequency deviation is within the ranges in Article 15(2)(d) of Commission Regulation No 
[2016/631 RfG] and Article 27 and 28 of Commission Regulation No [2016/1388 DCC]. 
6.1.2 FCR-N activation and deactivation response 

The FCR-N response is proposed in Article 3(2) of the Methodology. The response from FCR-N shall be 
tuned to suppress variations in the frequency with periodicity of 10 seconds and slower, with an emphasis 
around of 70 second periods. This means that FCR-N shall activate approximately 63% of the final value in 
60 seconds and approximately 95% of the final value in 3 minutes in response to a step change of ±100 mHz 
from 50.0 Hz in the system frequency. 

The full activation time is within the ranges in Article 15(2)(d) of Commission Regulation No [2016/631 
RfG] and Article 27 and 28 of Commission Regulation No [2016/1388 DCC]. 

In Article 3(3) of the Methodology it is proposed that the above mentioned response applies also for 
deactivation, i.e. the same requirements shall be fulfilled if the 100 mHz frequency change is from 49.9 to 
50.0 Hz or 50.1 Hz to 50.0 Hz. 

In case of a frequency deviation smaller than 100 mHz, the FCR-N response shall be activated by applying 
the same dynamic behaviour as for full activation and deactivation. This is proposed in Article 3(5) of the 
Methodology. 
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6.1.3 FCR-N dynamic properties 

In addition to the activation and deactivation response in section 6.1.2, FCR-N shall be able to follow 
variations in the system frequency. As the system frequency is continuously varying, FCR-N must have a 
dynamic response that contributes to contain the frequency within the standard frequency range. This is 
proposed in Article 3(4) of the Methodology. 

To ensure frequency stability of the Nordic power system, the properties of the dynamic FCR-N response 
shall act such that it contributes to stabilisation and damping of system frequency oscillations. This is 
proposed in Article 3(6) of the Methodology. 

6.1.4 Confirmation of compliance 

According to article 155(1) of the SO Regulation the prequalification process is a responsibility of each 
individual TSO. It is therefore proposed in Article 3(7) of the Methodology that compliance with the above-
mentioned requirements is confirmed in the FCR prequalification process.  

The TSOs have developed common Nordic prequalification documents which contain tests and evaluation 
criteria to be implemented by each TSO in the national prequalification process. 

 
6.2 Additional FCR-D upwards properties 

For FCR-D, Annex V of the SO Regulation specifies the full activation frequency deviation (±500 mHz) and 
the full activation time (30 seconds). However, the SO Regulation does not specify other requirements that 
are important for the Nordic synchronous area. These issues are addressed in section 6.2.1, 6.2.2 and 6.2.3. 
Section 6.2.4 describes the relation of the additional properties and the FCR prequalification process specified 
in Article 155 of the SO Regulation.  
6.2.1 Activation between 49.90 and 49.50 Hz 

FCR-D upwards is activated in the interval 49.9-49.5 Hz. Full activation at 49.5 Hz corresponds to the full 
activation frequency deviation of Annex V of the SO Regulation. The activation starts at 49.9 Hz, i.e. outside 
the standard frequency range where FCR-N is fully activated. The FCR-D upwards activation within the 
interval 49.9 to 49.5 Hz must be close to proportional to the frequency deviation. These properties are 
proposed in Article 4(1) of the Methodology. 
6.2.2 Additional requirements on activation time 

Additional requirements on the full activation time are proposed in Article 4(2) of the Methodology, for 
Dynamic FCR-D, and in Article 5(2), for Static FCR-D. In conjunction with a system frequency change from 
49.9 Hz to 49.0 Hz with a slope of -0.24 Hz/s, FCR-D upwards shall be regulated upwards as follows: 

 

1. |∆𝑃7.5s| ≥ 0.86 ∙ |∆𝑃𝑠𝑠|  

2. |𝐸7.5s| ≥ 3.2𝑠 ∙ |∆𝑃𝑠𝑠| 

 

In the equations above,  

∆𝑃7.5s (MW) is the activated power 7.5 seconds after the start of a system frequency change 

∆𝑃ss (MW) is the steady state FCR-D upwards activation at a frequency deviation of -500mHz 

𝐸7.5s (MWs) is the activated net energy during the first 7.5 seconds of a system frequency change. 

In addition, for Static FCR-D the delay before the response is initiated shall not exceed 2.5 seconds as 
described in Article 5(2).   
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In case of an instantaneous frequency deviation different to that stated in Article 4(2) and 5(2) respectively, 
the FCR-D upwards response shall be activated by applying the same dynamic behaviour as for full 
activation. This is proposed in Article 4(4) and 5(3) respectively, of the Methodology. 

Compliance with Article 15(2)(d)(iii) of Commission Regulation No [2016/631 RfG] requires full activation 
linearly within 30 seconds. Especially at times of low inertia in the Nordic synchronous area a faster FCR-D 
response is required2. The TSOs consider it critical to implement requirements that ensure this response is 
delivered. 
6.2.3 FCR-D upwards dynamic properties 

The FCR-D upwards has two objectives: to limit the instantaneous frequency deviation and to provide 
dynamic frequency control outside the standard frequency range. The first objective is ensured when all of 
the dimensioned FCR-D upwards activates according to the requirements stated in section 6.2.2. The second 
objective can be met when a large enough share of the dimensioned FCR-D capacity has dynamic properties 
that allow continuous following of the system frequency variations equal to the requirements for Dynamic 
FCR-D. The TSOs consider it necessary to ensure dynamic activation and deactivation on a system level. 
However, the TSOs also consider it important to efficiently use technologies with different inherent 
properties, including such where the dynamic properties are lacking. This position is reflected in the 
introduction of Dynamic and Static version of FCR-D in Article 4 and 5 respectively of the Methodology. 
The dimensioning of Dynamic and Static FCR-D will be handled in such a way that enough of the dynamic 
capabilities are ensured on a system level. The requirements for this are defined in the separate methodology 
for Dimensioning of FCR per article 153 of the SO regulation, and further elaborated on in the corresponding 
explanatory document. 

In addition to the full activation time in section 6.2.2, Dynamic FCR-D upwards response shall be able to 
continuously follow the dynamic frequency variations in the system frequency as introduced in Article 4(3). 
No corresponding requirement to continuously follow the dynamic frequency variations in the system 
frequency exists for Static FCR-D upwards. 

To ensure frequency stability of the Nordic power system, the dynamic properties of the Dynamic FCR-D 
upwards response shall act such that it contributes to stabilisation and damping of system frequency 
oscillations. This is proposed in Article 4(5) of the Methodology. For Static FCR-D upwards, the dynamic 
properties of the response shall act such that it does not negatively affect stabilisation and damping of system 
frequency oscillations as proposed in Article 5(4). 

6.2.4 Confirmation of compliance 

According to article 155(1) of the SO Regulation the prequalification process is a responsibility of each 
individual TSO. It is therefore proposed in Article 4(6) and 5(5) of the Methodology that compliance with 
the above-mentioned requirements is confirmed in the FCR prequalification process.  

The TSOs have developed common Nordic prequalification documents which contain tests and evaluation 
criteria to be implemented by each TSO in the national prequalification process. 

 
6.3 Additional FCR-D downwards properties 

Reference incidents in positive direction have similar but opposite effects on the system frequency as 
reference incidents in negative direction. For that reason, the proposed requirements for FCR-D downwards 
mirror the proposed requirements for FCR-D upwards (see section 6.2). 

 

 
2 to prevent for automatic Low Frequency Demand Disconnection in case of large instantaneous imbalances. 
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6.4 Additional properties on FCR providing units or groups with limited energy reservoirs 

This section is intended to complement the provisions in Article 156 of the SO Regulation as well as provide 
guidance towards how that article shall be interpreted for the different FCR products defined within this 
Methodology. 
6.4.1 Common properties for all FCR products provided from limited energy reservoirs 

An FCR providing unit or group with an energy reservoir that limits its capability to provide FCR shall 
activate its FCR for as long as the frequency deviation persists, unless its energy reservoir is exhausted in 
either the positive or negative direction. This statement corresponds to Article 156(8) of the SO Regulation 
and is implemented in Article 8(2) of the Methodology.  

If the FCR providing unit or group has started a process to recover its energy reservoir, and a new disturbance 
occurs during the recovery process, the FCR providing unit or group shall be able to stop the recovery process 
and start activation of the reserve with the available energy. The FCR response shall thus not be hindered by 
the activation of a recovery process. This is reflected in Article 8(6) of the Methodology. 

6.4.2 Properties for all FCR products on energy management functions 

FCR providing units or groups with an energy reservoir that limits its endurance for full activation to less 
than two hours must implement a Normal state Energy Management function (NEM) to limit the risk of a 
reservoir exhaustion, and an Alert state Energy Management scheme (AEM) to limit the consequences of a 
reservoir exhaustion.  This is introduced in article 8(7) of the Methodology. FCR providing entities with an 
energy reservoir where the endurance for full activation exceeds two hours may implement the same energy 
management functions, or during prequalification propose other solutions of similar effect, to be approved 
by the reserve connecting TSO. FCR providing entities classified as LER which have an energy reservoir that 
is not replenished from the power grid may also suggest an alternative energy management solution with 
similar effect, to be approved by the TSO. 

As described in article 8(8), the FCR providing unit or group shall activate the Normal state Energy 
Management function when the reservoir level has drifted from the nominal level such that an increased risk 
of exhaustion has occurred. The Normal state Energy Management function shall be used to restore the 
reservoir level to the nominal value. 

During provision from an FCR providing unit or group with a Normal state Energy Management function, 
active power and energy shall be reserved from the unit or group to ensure proper functioning of the Normal 
state Energy Management function, in addition to the active power needed to ensure full availability of FCR 
provision itself. This is reflected in Article 8(10) of the Methodology. 

The FCR providing entity shall activate the Alert state Energy Management function when the reservoir level 
has drifted from the nominal level such that a severe risk of exhaustion has occurred. The Alert state Energy 
Management function shall be used to ensure that the FCR response does not fully and suddenly cease in 
accordance with Article 8(9) of the Methodology. 

Further, if the FCR providing unit or group is applying any form of energy management functions during 
operation those shall not interfere with the ability to provide FCR. This is stated in Article 8(11) of the 
Methodology. 

6.4.3 Properties of FCR-N provided from limited energy reservoirs 

FCR-N provision from an FCR providing unit or group with limited energy reservoirs (LER) shall be 
continuously available during the whole contractually agreed delivery period. This is a clarification towards 
Article 156(9) of the SO Regulation where it is stated that each FCR provider shall ensure that the FCR from 
its FCR providing units or groups with limited energy reservoirs are continuously available during normal 
state. Since FCR-N is fully activated within the bounds of normal state it follows that FCR-N has to be 
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continuously available throughout the contractually agreed delivery period, to allow secure operation of the 
Nordic synchronous area. This position is reflected in Article 8(3) of the Methodology. 

6.4.4 Properties of FCR-D upwards and FCR-D downwards provided from limited energy reservoirs 

FCR-D upwards is active in the system frequency band 49.5-49.9 Hz, while FCR-D downwards is active in 
the band 50.1-50.5 Hz. Both of these bands can correspond to both normal state and alert state, depending on 
the amount of time within each respective frequency range. FCR-D may also be active in emergency state, 
which for the purpose of Article 8 of the Methodology shall be treated equally to alert state. 

During operation in normal state FCR-D provision from units or groups with limited energy reservoirs (LER) 
shall be continuously available. From the point in time of triggering of alert state and during the alert state, 
FCR-D providing units or groups with limited energy reservoirs shall be able to fully activate FCR 
continuously for a time period in accordance with the methodology per article 156(10) of the SO Regulation. 
This position corresponds to Article 156(9) of the SO Regulation and is reflected in Article 8(4) of the 
Methodology. 

Further, FCR-D providing units or groups with partially or fully depleted energy reservoirs shall restore full 
nominal capacity within 120 minutes of the allowed start of recovery. The recovery process shall be initiated 
and completed as soon as possible. This requirement is an adaptation of Article 156(13)(b) of the SO 
Regulation and includes a clarification that the article shall be applied for FCR-D only, as FCR-N shall be 
continuously available per Article 6(2) of the Methodology. This position is reflected in Article 8(5) of the 
Methodology. 

6.4.5 Confirmation of compliance 

According to article 155(1) of the SO Regulation the prequalification process is a responsibility of each 
individual TSO. It is therefore proposed in Article 8(12) of the Methodology that compliance with the above-
mentioned requirements is confirmed in the FCR prequalification process.  

The TSOs have developed common Nordic prequalification documents which contain tests and evaluation 
criteria to be implemented by each TSO in the national prequalification process. 

 

6.5 Additional requirements on FCR minimum accuracy and resolution of 

measurements  

As discussed in section 2.2, Annex V of the SO Regulation specifies the Minimum accuracy of frequency 
measurement and the Maximum combined effect of inherent frequency response insensitivity and possible 
intentional frequency response dead band of the governor of the FCR providing units or FCR providing 
groups. Conversely, Annex V of the SO Regulation does not specify the necessary resolution of frequency 
measurement nor corresponding values for the active power measurement of FCR providing units or groups. 
These are properties that are important for the Nordic power system to ensure the effectiveness of the other 
requirements defined within this Methodology. Hence, Article 9 of the Methodology introduces additional 
properties on measurements to complete the specification of Annex V.  

 
6.5.1 FCR minimum accuracy and resolution of measurements 

FCR providing units or groups shall be able to respond to small variations in the measured quantities. The 
accuracy and the resolution of the frequency and power measurements shall be sufficient to meet this 
objective and the measurements shall be such that the FCR activation can be verified. This position is 
reflected in Article 9(1) of the Methodology. 

The active power measurement shall be such that it covers all active power changes as a result of the FCR 
activation. This position is reflected in Article 9(2) of the Methodology. 
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6.5.2 Confirmation of compliance 

According to article 155(1) of the SO Regulation the prequalification process is a responsibility of each 
individual TSO. It is therefore proposed in Article 9(3) of the Methodology that compliance with the above-
mentioned requirements is confirmed in the FCR prequalification process.  

The TSOs have developed common Nordic prequalification documents which contain tests and evaluation 
criteria to be implemented by each TSO in the national prequalification process. 

 

7. Expected impact of the Methodology on the relevant objectives of 

the SO Regulation 

The Methodology generally contributes to and does not in any way hamper the achievement of the objectives 
of Article 4 of the SO Regulation. In particular, the Methodology serves the objectives to: 

• Article 4(1)(c) determining common load-frequency control processes and control structures;  
• Article 4(1)(d) ensuring the conditions for maintaining operational security throughout the Union;  
• Article 4(1)(e) ensuring the conditions for maintaining a frequency quality level of all synchronous 

areas throughout the Union; and  
• Article 4(1)(h) contributing to the efficient operation and development of the electricity transmission 

system and electricity sector in the Union. 
 
The Methodology contributes to these objectives by specifying the additional rules for FCR-N and FCR-D, 
which are key reserves that are used in the common Nordic load-frequency control processes. The additional 
properties are required to maintain the operational security by reducing the risk for automatic Low Frequency 
Demand Disconnection (LFDD) and for system blackouts due to under or over frequency. The additional 
properties balance the impact of both cost for FCR and outage risk and therefore ensure efficient operation 
of the electricity transmission system. 
 
 
8. Timescale for the implementation 

Additional properties for FCR-N, FCR-D upwards and FCR-D downwards - as approved by the Nordic NRAs 
on  21 September 2020 - have been implemented in the Nordic synchronous area. This section describes how 
the TSOs propose that the transition from the existing additional properties to the properties as described in 
this Methodology shall occur.  

This part of the Methodology has been developed in consultation with affected providers in accordance with 
article 154(2) of the SO Regulation. The providers have commented that implementing the new requirements 
will require a significant amount of time and effort for existing units and groups that provide FCR. 

As stated in Article 10(3) of the Methodology the TSOs shall start to implement the FCR additional properties 
as specified in the Methodology immediately after all of the following has concluded: 

a. the approval by all NRAs of the Synchronous Area  

b. the TSOs have finalised the prequalification procedures 

This section of the Methodology is intended to ensure that the TSOs as well as the providers have a suitable 
preparation time prior to the proposed requirements entering into force. The time for reaching point b is 
limited to one year from the date of NRA approval as stated in Article 10(3) of the Methodology. 

The transitional period for the implementation of additional properties of FCR by the existing affected FCR 
providers shall be five years counted from the date of approval by the NRAs of the Synchronous Area: 
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maximum one year for the TSOs to adapt their national processes and a total maximum of five years for the 
FCR providers to implement the FCR additional properties. This statement is intended to ensure that the 
existing providers are given at least four years to transition to the new technical requirements. In case the 
adaptation of the national processes for one or several of the TSOs conclude earlier than after one year, the 
providers will be given additional time to transition such that the end date of the transition always occur at a 
total maximum of five years after NRA approval. This statement is reflected in Article 10(3) of the 
Methodology. 

The TSOs intend to keep their respective prequalification teams on high-alert for at least the first year after 
national implementations to ensure the efficiency of the prequalification procedures, and if needed introduce 
any necessary updates to the prequalification procedures. The TSOs will also monitor the effects of the 
implementation of the requirements as stated in this Methodology. Since the TSOs propose that the 
implementation into national processes shall take maximum one year from the date of approval, Article 10(3) 
thus includes the statement that the TSOs shall review the requirements of this Methodology within two years 
from the date of approval by the NRAs of the Synchronous Area, and evaluate if the experience from the 
implementation necessitates any adjustments to the requirements within this Methodology. 

New FCR providing units and groups shall apply the new requirements immediately after implementation in 
the national processes. The specific date will be communicated in advance by the relevant TSO. This position 
is introduced in Article 10(4) of the Methodology. 

Existing FCR providing units and groups shall have transitioned within a maximum of five years counted 
from the date of approval by NRAs of the Synchronous Area. Existing units and groups that at that date 
haven’t already transitioned to the new requirements will then be re-evaluated towards the new requirements 
in accordance with article 155(6)(b) of the SO Regulation. This requirement is implemented in Article 10(5). 

In case of an already existing prequalification which is re-evaluated in accordance with article 155(6) of the 
SO Regulation the evaluation shall be made towards the new requirements as stated in this Methodology. 
This is reflected in Article 10(6) of the Methodology. 

The reserve connecting TSO shall be allowed to extend existing prequalifications to ensure a smooth 
transition from the existing requirements to the new requirements. The extension shall be based on successful 
auditing based on the existing requirements. The extension shall end at the latest within a maximum of five 
years after NRA approval of this Methodology. For some of the TSOs behind this Methodology many 
providers are up for reassessment in accordance with article 155(6) with many units at the same time, often 
at the beginning of the above described transitional period. This will for example happen at five years after 
entry into force of the SO Regulation in September 2023, where many previously not time-limited 
prequalifications now end. The intent of Article 8(8) of the Methodology is hence to allow the transition of 
the existing units and groups to the new requirements to be able to be spread out within the full extent of the 
proposed transitional period.  

 
 

9. Public consultation 

Article 11 of the SO Regulation states that: “TSOs responsible for submitting proposals for terms and 
conditions or methodologies or their amendments in accordance with this Regulation shall consult 
stakeholders, including the relevant authorities of each Member State, on the draft proposals for terms and 
conditions or methodologies listed in Article 6(2) and (3). The consultation shall last for a period of not less 
than one month."  
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This Methodology has been consulted in the period 6 May 2022 to 6 June 2022. The appendix to this 
document includes the views of stakeholders resulting from the consultations and explains if and how these 
views have been taken into account in the Methodology.
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Appendix: Results of Public Consultation 

Article 11(3) of the SO Regulation states that: ”The TSOs responsible for developing the proposal for terms and conditions or methodologies shall duly take into 

account the views of stakeholders resulting from the consultations prior to its submission for regulatory approval. In all cases, a sound justification for including or 
not including the views resulting from the consultation shall be provided together with the submission of the proposal and published in a timely manner before, or 
simultaneously with the publication of the proposal for terms and conditions or methodologies.”. Table 1 lists the views of stakeholders on this proposal resulting 
from the consultations and explains if and how these views have been taken into account in the Methodology. 

Table 1: Views of stakeholders resulting from the consultations and explains if and how these views have been taken into account in the Methodology. 
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no. Organisation Comment response TSOs 

1 Vattenfall AB Sections 3 (7), 4 (6), 5 (5) and 6 (6) state "Prequalification requirements 
and tests specified and governed by the reserve connecting TSO…". We 
propose that “governed” is be removed because it opens up for the TSO to 
be allowed to control, for example, when the tests are to be carried out. 
We argue that it is sufficient for them to specify how the tests are to be 
carried out. 

Comment acknowledged and did not result in a change of the 
proposal. The intention of the phrasing is to state that the TSOs 
govern the test procedure. The time of testing should be agreed with 
the relevant TSO. 

2 Vattenfall AB In sections 4 (2), 5 (2), 6 (2) and 7 (2) there are detailed quantitative 
minimum requirements for power and energy 7.5 s after step disturbance. 
This opens the way for the TSOs to later set quantitatively stricter 
requirements, but not for them to ease the requirements if this should 
prove to be possible / desirable. Vattenfall would advocate either more 
generally formulated requirements, or a formulation that stipulate that the 
TSOs must not tighten the requirements. Even if the latter alternative 
would lead to better long-term predictability, we believe that a more 
general formulation of requirements is preferable. 

Comment acknowledged and did not result in a change of the 
proposal. The previous versions of the methodologies were used by 
the TSOs as a basis for the level of detail. The requirements are 
stated as a minimum allowed response, however changes to the 
actual numbers in the methodology will require a new approval by 
the NRAs. Hence, the TSOs can’t apply stricter requirements than 
stated in the methodology, without performing another process of 
consultations and application to the NRAs.  

3 Vattenfall AB Also regarding requirements for measurement accuracy and resolution, 
sec. 9 (1) and 9 (3), the level of detail is too high and cannot be motivated. 
Even though the requirements as such are reasonable, we do not see the 
rationale, nor benefit of fixing them in a legal document like this. 

Comment acknowledged and resulted in a change of the proposal. 
The TSOs have reduced the level of detail in article 9. 

4 Tvinn Article 8 (3) is unclear to me. "As of triggering during the alert state, FCR-D 
providing units or groups with limited energy reservoirs shall be able to 
fully activate FCR continuously for a time period in accordance with the 
methodology per article 156(10) of the SO regulation" When is the Alert 
state activated? I have previously heard about alert state activating at SoC 
~8%, but 8 (3) implies that the energy reservoir must sustain full activation 
for a time period during the alert state. And for the energy reservoir to be 
able to sustain full activation with an almost empty SoC creates over-
dimensioned storages. 

Comment acknowledged and did not result in a change of the 
proposal. The classification of system states is defined in Article 18 of 
the SO regulation, and alert state specifically in Article 18(2), which 
in turn is referring to ANNEX III. The text quoted from Article 8(3) of 
the proposal is an implementation of Article 156(9) of the SO 
regulation, and is intended to have the same meaning. 
 
The threshold values for which the energy management functions 
shall activate are evaluated during prequalification, and are 
dependent on the type of storage, size, etc. They are separate from 
the definition of Alert state. The evaluation process will be explained 
in the prequalification documents. 

5 Skellefteå Kraft AB In general The TSOs want to have faster and stronger responses from FCR-
D and we are little concerned how the future system will react to a rapid 
frequency drop in to the disturbance zone. Will these new set of rules 
make the system to overreact and hence cause additional problems?  
 

Comment acknowledged and did not result in a change of the 
proposal. The new requirements are designed based on the needs of 
the Nordic power system. The new requirements are indeed more 
aggressive than the existing ones, since the power system demands 
faster response from FCR as the properties of the system are 
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The future dimensional parameters for FCR-D may be bigger, caused by 
larger grid connections example large wind parks, and then we will have a 
larger amount of FCR-D in the system. And after five years when all the 
producers of FCR-D have aligned to the new rules the system response will 
be much faster and stronger when the frequency drops into the FCR-D 
zone. If then the incident causing the drop is small, compared to the 
amount of FCR-D, the system may overreact. In addition, how will the new 
product FFR work together with FCR-D? Will not an increase of FFR reduce 
the need for fast response from FCR-D? 
 
Article 4 (2.1) Today (at least theoretical with a linear growth from 50 % at 
5 seconds to 100 % at 30 seconds) it is good enough to reach 86 % after 23 
seconds. This amendment suggest 86 % after 7,5 seconds which is 3 times 
faster than today and we are concerned that the system will overreact (se 
general comments). Another question is what is the point of having a tail 
of 14 % FCR-D between 7,5 seconds and 30 seconds? 

changing. An important factor is decreasing inertia, which dictates 
the need for a faster response as the frequency rate of change will 
be higher. The new requirements also introduce a stability 
requirement to ensure stable responses, and performance 
requirements that meets the system demands also in the transient 
phase following a large incident. 
 
The decreasing inertia is also the main reason for the requirement of 
minimum 86 % activation after 7.5 seconds. The speed is needed in 
the beginning, but not the full volume of the response. Hence, the 
remaining part of the activation can follow in a slower pace. 
 
The TSOs acknowledge the concern for over-reactions to small 
events and have considered this in the design of the requirements. 
The intended mitigation is the deactivation and stability 
requirements of Dynamic FCR-D. These mitigations are missing from 
Static FCR D, which means that too large volumes of Static FCR-D 
might contribute to the stated harm. To limit the risks from Static 
FCR-D, the TSOs have proposed an additional requirement on Static 
FCR-D that states: “The delay before the response is initiated shall 
not exceed 2.5 seconds.”. This is needed as a large activation delay in 
combination with no requirement on deactivation and stabilisation 
of oscillations would be harmful in these situations. This is also the 
reason for mandating a minimum volume of Dynamic FCR-D, as 
proposed in the dimensioning proposal submitted in parallel to this 
proposal.  
 
The FFR and FCR-D have been designed to work well in combination. 
The FFR need increases as the inertia decreases, dimensioned such 
that the result is that the FCR-D requirements can remain 
unaffected. The need for a fast response from FCR-D is thus 
unchanged as the FFR need increases. 

6 Skellefteå Kraft AB Article 4 (2.2) the demand for the net energy after 7,5 seconds to be bigger 
or equal to the energy with full activated FCR-D during 3,2 seconds leaves 
no or very little room for the active power drop that is a physical fact when 
you accelerate the power in a hydro turbine. This causes that the turbine 
has to compensate for the active power drop (energy loss) by reacting 

Comment acknowledged and did not result in a change of the 
proposal. The requirements are based on the needs of the Nordic 
power system, and they are designed to be technology neutral as 
they only state the needed functional response of the reserve. The 
TSOs acknowledge that the new requirements are stricter than what 
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even faster than stipulated in Article 4(2.1). We think this is a 
discriminatory rule against hydro and other producers who have units with 
high inertia.   

has been applied historically, and that this will negatively affect the 
ability to contribute from some potential units. The TSOs however 
assess that this is unavoidable, as the needs of the power system are 
changing. Since the requirements are the same for all kinds of 
technologies, technology neutral, and based on the needs of the 
power system, the TSOs do not agree that the proposed 
requirements would be discriminatory to any kind of technology. 
 
The negative energy contribution in the described case is not related 
to the inertia synchronized to the grid, but the inertia of the water. 
Hence, it is not seen as discriminatory to large synchronized 
generators. The energy requirement evaluates the performance of 
the FCR providing units and/or groups from power system point of 
view. Negative response is disadvantageous from the power system 
point of view, and TSOs view is that to treat everyone in equal terms, 
also the negative response should be accounted for when evaluating 
the response of the FCR providing units and/or groups. 

7 Skellefteå Kraft AB The TSOs want to have synchronous coupled inertia in the system and 
have introduced a new product, FFR, to meet the shortage of it in the 
system. These new harder performance rules for FCR-D will worsen this 
shortage. Today many hydro plant owners has an incitement to run the 
turbines on idle (or close to it) during night times or other times with very 
low energy prices because they can sell FCR-D to the market and the 
system gains from it with the free provide inertia. Tomorrow, if they are 
disqualified from the FCR-D market, when the energy prices are low a large 
amount of free inertia will be lost from the system as the hydro plants 
stops in these low price periods. By excluding large and heavy synchronous 
machines from the future market of FCR-D will not only leave a big and 
expensive hole to fill in the FCR-D market but it will also create a big and 
expensive hole to fill for compensating for the loss of (today free provided) 
inertia." 

Comment acknowledged and did not result in a change of the 
proposal. The TSOs acknowledge that the inertia is decreasing, and 
that this leads to changing properties of the power system that 
needs to be mitigated. However, the inertia is handled in a different 
process in accordance with Article 39(3) of the SO regulation. The 
TSOs do not procure FCR to ensure additional inertia from the FCR 
providing units. The TSOs have however included a stability 
requirement to FCR-N and Dynamic FCR-D, to ensure that FCR is fit 
to handle situations where the inertia is decreasing. 

8 Sympower Sympower is an independent aggregator active, amongst others, in 
Finland, Sweden and Norway. We  thank  you  for  the  opportunity  to  
comment  on  the  new  technical  requirements  for Frequency  
Containment  Reserve  Provision  in  the  Nordic  Synchronous  Area. 
Despite the explanatory document which helps us to better understand 
the reasoning behind modifications, we would like to share with you come 

Comment acknowledged and did not result in a change of the 
proposal. The TSOs agree that all potential providers, including 
demand-side and aggregators, shall be allowed equal and non-
discriminatory access to the FCR markets. The requirements have 
been designed to be technology neutral and non-discriminatory. The 
TSOs refer to the answer to comment 6 for a further elaboration. 
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principles we would like to highlight, as well as some comments we have 
on the changes. 
 
Principles to be kept in mind. Regulators and stakeholders have identified 
the importance of Demand-Side Flexibility (DSF) and independent 
aggregators in creating a resilient, reliable and sustainable grid. Most 
notably, in 2019 the European Union overhauled its energy policy 
framework by adopting the Clean Energy for all Europeans package. It 
includes the Directive (EU) 2019/944 of the European Parliament and of 
the Council of 5 June 2019 on common rules for the internal market for 
electricity, according to which: 

• Demand Response can participate in all electricity markets. 

• There should be no-discriminatory participation of demand-side 
Balance Service - Providers, including independent aggregators. 

• No prior consent from third parties, including BRP suppliers is 
needed. 

• Financial compensation shall not create a barrier to market entry. 
Article 5.2 - speed requirements (page 7): The speed of the response is 
already dictated by equations 3 & 4, there is no need to impose additional 
speed requirements. Furthermore, this requirement limits Static resources 
to use allowed functionality in the more in-depth technical requirements 
(Mode shifting) that the dynamic reserves are allowed to use. It is 
therefore discriminatory. It also goes against 154-2-Explanatory Document 
for Nordic FCR additional properties proposal section 5.11. 
 
Article 7.2 - speed requirements (page 8): The speed of response is already 
dictated by equations 5 & 6, there is no need to impose additional speed 
requirements. Furthermore, this requirement limits Static resources to use 
allowed functionality in the more in-depth technical requirements (Mode 
shifting) that the dynamic reserves are allowed to use. It therefore 
discriminatory. It also goes against 154-2-Explanatory Document for Nordic 
FCR additional properties proposal section 5.11. 

 
The additional requirement on response delay for Static FCR-D in 
Article 5(2) and 7(2) of the proposal is introduced as larger delays for 
the activation of FCR can impact stability and worsen the 
consequences of over-reactions to smaller disturbances. Since Static 
FCR-D do not need to contribute to stabilisation and damping of 
oscillations, and do not have any deactivation requirement, a 
maximum delay is needed to mitigate the risks in relation to stability 
and over-reactions. The TSOs further refer to the answer to 
comment number 5. 
 
Mode shifting is a possibility that has been introduced in the 
prequalification assessments to allow provision of Dynamic FCR-D 
from units that have slightly worse dynamic capabilities and thus 
some problems with fulfilling the performance and stability 
requirements for Dynamic FCR-D at the same time. These units are 
during prequalification allowed to not fully contribute to stabilisation 
and dampening of oscillations for the first 10 seconds of a large 
disturbance. This is in general not needed, as the oscillations that 
will occur will in general have a period of more than 10 seconds. The 
mode-shifting is thus a relaxation of the interpretation of the 
stability requirements in Article 4(5) and 6(5) of the proposal 
regarding Dynamic FCR D. The intention is to make it possible for 
more types of units to be prequalified for Dynamic FCR-D, including 
demand-side response, as the TSOs are aware of that the new 
requirements are significantly stricter than the previous ones. 
However, as the requirement to contribute to stability and 
dampening of oscillations does not exist for Static FCR-D, the TSOs 
find it difficult to follow the above argumentation, since there is no 
corresponding requirement to allow a relaxation from. The TSOs also 
would like to highlight that both Static and Dynamic FCR-D is possible 
to prequalify for using production, demand and energy storages. 
Finally, the TSOs also refer to the answer to comment 6 for a further 
discussion. In conclusion, the TSOs do not agree that any of the 
requirements are discriminatory.  
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Regarding the Explanatory document, it is stated in the comment 
that the requirements in the proposal are not in accordance with the 
statements of the Explanatory document, section 5.11. However, the 
Explanatory document does not have a section 5.11. The TSOs have 
not managed to identify what section the comment might be 
referring to and have not identified any contradictions.  

9 Sympower Article 9.1 (page 10): Often loads with flexible capacity do not have the 
need for such high accuracies in their local measurements. Impact of 
accuracy is far smaller than e.g. allowed variations in the response. 
Applying unnecessarily strict accuracy requirements would only add a 
hurdle for new and old providers. Although we understand the TSOs will 
reassess the accuracy requirements after gaining more experience, we 
would propose to increase the accuracy level by an extra 1 % (Category B: 
2 % and C+D: 1.5 %). 

Comment acknowledged and did not result in a change of the 
proposal. The level of detail of the requirements in the proposal has 
been reduced as a result of comment 3, but the TSOs intend to 
implement the requirements in the prequalification process as they 
were in the consultation version of the proposal. Accurate 
measurements are necessary to ensure and verify correct delivery of 
the services. The TSOs are aware of the potential difficulty for 
existing units to fulfil the measurement requirements, and have 
correspondingly included an exemption for existing units already 
providing these services. The TSOs further refer to comment 3. The 
TSOs intend to review the requirements during the transition period 
in accordance with Article 10(3) of the proposal, and will propose 
updates if any of the requirements is shown to be unnecessary 
restrictive. 

10 Sympower Article 10.4 - implementation of new requirements by new FCR providing 
units or groups (page 11): For a new/expanding provider of FCR, the 
requirements will be valid after less than 1 year after approval. This is little 
time to do development and testing to ensure a good system is in place for 
new requirements. We urge the TSO to communicate this early and 
potentially set the date 1 year after the approval to ensure development 
can be done properly and not rushed." 

Comment acknowledged and did not result in a change of the 
proposal. A near final version of the requirements of this 
methodology was presented in March 2021, as a preparation for the 
pilot phase conducted during fall 2021. The final proposal of the 
requirements in this methodology was included in the 
prequalification document consulted in March 2022 and updated 
based on the comments in May 2022. Furthermore, the NRAs will 
assess the methodology, which could take up to at least 6 months. 
The TSOs thus conclude that the requirements will have been known 
for quite some time when the time comes for the potential approval. 
The specific date when the new requirements will be applied for new 
units or groups will be communicated in advance by the relevant TSO 
in accordance with Article 10(4) of the proposal. The TSOs will make 
the assessment of the needed time closer to the approval, but does 
not see that a period of 1 year will be needed for preparations. The 
assessment might be different if e.g. the NRAs would approve of the 
proposal much earlier than expected. 
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11 UPM Energy Oy UPM sees that when FCR requirements become more strict, it will lead to 
increasing need for investments and additional costs on current FCR 
providers. TSO’s should consider the resource and trading efficiency. 

Comment acknowledged and did not result in a change of the 
proposal. The TSOs are aware of the potential reduction of liquidity 
in the FCR markets and increased costs to be able to provide FCR. 
However, the requirements are designed to meet the system 
demands. The TSOs have put a lot of effort in maintaining the 
liquidity in the markets and also minimize the cost to be able to 
provide FCR while still meeting the system demands. This is further 
elaborated on in section 5.1 of the Explanatory document. 

12 Statkraft Energi AS CONSULTATION RESPONSE FROM STATKRAFT ENERGI AS AND STATKRAFT 
SVERIGE AB ON NORDIC TSOs’ PROPOSAL ON FCR ADDITIONAL 
PROPERTIES 
 
Statkraft supports the process of unifying the requirements for FCR in the 
Nordic power system, and we are generally pleased with the changes 
proposed in this consultation. The proposed methodology gives the Nordic 
TSOs some room for national adaptions. We fully support the need for 
some leeway to ensure that we are not unnecessarily limited by too 
stringent requirements not adapted to the specific conditions. At the same 
time, Statkraft is an actor delivering services in more than one Nordic 
country and for us it is important that the TSOs strive for harmonisation 
whenever possible. 
 
We agree with the Nordic TSOs’ goal that the proposed solutions should be 
feasible from a market perspective, and that the requirements have been 
set to ensure security of supply and the functioning of the FCR market. We 
also understand that the TSOs must set stricter requirements than they do 
today, even if it results in reduced ability to deliver FCR to the market 
compared to the current situation.   
 
However, we want to point out that there is a trade-off for the power 
system between more accurate FCR and the ability for producers to offer 
FCR and other reserves, because the requirements not only impact our 
ability to offer FCR-services but may also limit our ability to offer other 
balancing services, such as aFRR and mFRR. Today, it is possible to have 
simultaneous delivery of FCR, automatic frequency restoration reserves 
(aFRR) and manual frequency restoration reserves (mFRR) from the same 
unit. This is possible because FCR can be delivered on the entire operating 

Comment acknowledged and did not result in a change of the 
proposal. The TSOs agree that it can be useful for a provider to 
provide several services from the same unit at the same time. The 
comment is referring to a statement that FCR may only be delivered 
in the operational ranges for which the unit or group has been 
prequalified for. In turn, it is only possible to prequalify for operation 
ranges for which the unit or group actually fulfils the technical 
requirements of FCR. The TSOs are aware of that the new 
requirements in some instances might limit the operating range for 
which it is possible to provide FCR, and hence limit simultaneous 
delivery of FCR and FRR, since the FRR delivery can push the FCR 
delivery out of the prequalified range. However, the TSOs can’t allow 
a unit to provide FCR outside the prequalified operating range as the 
response will not meet the demands of the power system anymore. 
The TSOs will assess the impact of the new requirements when more 
experience is gained, in accordance with Article 10(3) of the 
proposal, and re-evaluate the requirements if shown to be too 
restrictive.  
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window of each unit. The proposed FCR requirements have the potential 
to significantly reduce the operating window in which FCR can be provided 
by a generating unit. With a reduced FCR window, e.g., mFRR bids cannot 
be offered to the same extent as today from a unit when there is an FCR 
bid contracted by the TSO, without breaching the rule that offered capacity 
in the different markets for primary-, secondary- and tertiary reserves shall 
not overlap for the same market time unit. Thus, the consequences of too 
strictly requirements may be lack of supply of reserves and unnecessarily 
high costs for grid users. 

13 Statkraft Energi AS We support the proposal to give existing FCR-providing units up to five 
years to transition to the new requirements. However, it is unclear to us 
how this will work in practice during the transition period. Will qualified 
and not yet qualified units offer their services in the same market? Being in 
the same market, with the same market price, might make it less attractive 
to qualify before the end of the five-year period.   While Statkraft believes 
that a five-year transition period might be sufficient, there may be 
limitations in the delivery capabilities in the supplier's market of turbine 
governors. The TSOs should therefore be flexible with regard to the 
duration of the transition period beyond the five-year limit. 

Comment acknowledged and did not result in a change of the 
proposal. The TSOs believe that the transition period should not be 
longer than necessary, as the new requirements are needed to meet 
the demands of the Nordic power system. The TSOs highlight that 
the prequalification has to be re-evaluated every 5 years anyway, in 
accordance with Article 155(6) of the SO regulation. The providers 
thus need to plan to handle prequalifications with an interval of 5 
years.   
 
The actual prequalification process and the design of the FCR 
markets are a national matter, and the questions should be directed 
to the relevant TSO. For practical reasons, during the transition 
period both units and groups qualified towards the previous and the 
new requirements will provide FCR delivery in the same markets, but 
how this might affect the market design has to be handled 
nationally, as the markets are national. 

14 Statkraft Energi AS As we understand it, the TSOs will require a re-qualification process every 
five years, or in case of changes or modernization of the equipment or 
requirements. We understand the need for re-qualification following 
changes or modernization. For unchanged installations, we believe that a 
simplified re-qualification process could be used every other time (every 
tenth year), due to the potential costs related to personnel and altered 
production schedules following a full re-qualification.    

Comment acknowledged and did not result in a change of the 
proposal. The reassessment requirement arises from Article 155(6) 
of the SO regulation. The TSOs plans to allow a reduced scope of the 
reassessment for unchanged units every other time, compared to 
full prequalification. This will be further described in the 
prequalification documents.  

15 Statkraft Energi AS The documentation provided in this consultation (or in the Nordic TSOs’ 
previous consultation on the new technical requirements for FCR for the 
Nordic synchronous area including their summary of consultation 
responses) does not provide us with a sufficiently clear and specific 
description of information exchange and logging, including requirements 

Comment acknowledged and did not result in a change of the 
proposal. The scope of this methodology does not cover the 
implementation of information exchange, especially the IT-technical 
aspects like time resolution, architecture, protocol, etc. The practical 
aspects of the information exchange are defined in Article 40 and 
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for resolution and accuracy, architecture, and protocol use and 
implementation. A standard solution should be developed which can be 
reused for all FCR units. Statkraft has experience with similar data 
exchanges in the UK and can provide best practice examples of 
requirement documentation upon request. 

onwards of the SO regulation, and is handled partially on a European 
level, partially on a national level. The relevant guidance must be 
requested from the relevant TSO. 
 
The TSOs acknowledges Statkraft’s offer to share experiences of best 
practices, and will upon request provide relevant contact 
information for the respective TSOs.  
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