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Version Dato Beskrivelse 

6 17-04-2026 

Præcisering af at Energinets samplacerings- og overplantingskrav 
gælder udelukkende for transmissionstilsluttede anlæg.  
 
Fjernelse af krav til UV-FRT for gentagne fejl i artikel 14, stk. 5, 
litra b), nr. i). 

5 31-10-2025 

Krav med godkendelse fra Forsyningstilsynet om samplacering og 
overplanting: 

¶ ikke-synkrone produktionsanlæg ς UV-FRT ς artikel 16, stk. 
3, litra a), nr. i) 

¶ ikke-synkrone produktionsanlæg ς FFC ς artikel 20, stk. 2, 
litra b) 

¶ synkrone produktionsanlæg ς PFAPR ς artikel 17, stk. 3 

¶ ikke-synkrone produktionsanlæg ς PFAPR ς artikel 20, stk. 3, 
litra a) og b) 

¶ synkrone og ikke-synkrone produktionsanlæg ς LFSM-O ς ar-
tikel 13, stk. 2 

¶ synkrone og ikke-synkrone produktionsanlæg ς LFSM-U ς ar-
tikel 15, stk. 2, litra c) 

¶ ikke-synkrone produktionsanlæg ς POD ς artikel 21, stk. 3, 
litra f) 

¶ synkrone og ikke-synkrone produktionsanlæg ς aktiv effekt-
referencepunkt ς artikel 15, stk. 2, litra a) 

¶ synkrone og ikke-synkrone produktionsanlæg ς aktiv effekt-
reguleringsrampe ς artikel 15, stk. 6, litra e) 

¶ synkrone produktionsanlæg ς reaktive effekt-egenskaber ς 
artikel 18, stk. 2, litra b), nr. i) og litra c) 

¶ ikke-synkrone produktionsanlæg ς reaktive effekt-egenska-
ber ς artikel 21, stk. 3, litra b), nr. i) og litra c), nr. i) 

¶ synkrone og ikke-synkrone produktionsanlæg ς PMU ς arti-
kel 15, stk. 6, litra b), nr. i) 

 
Krav mv. uden godkendelse fra Forsyningstilsynet om samplace-
ring og overplanting: 

¶ synkrone og ikke-synkrone produktionsanlæg ς TFR ς artikel 
15, stk. 6, litra b), nr. ii) 

¶ synkrone produktionsanlæg ς reaktiv effekt-regulering ς ar-
tikel 19, stk. 2, litra a) 

¶ synkrone produktionsanlæg ς POD ς artikel 19, stk. 2, litra 
b), nr. v) 

 
Kravene gælder for anlæg som tilsluttes transmissionssystemet 
fra og med 1. december 2025 og hvor det fremgår af nettilslut-
ningsaftalen, at der er tale om et samplaceret og/eller overplan-
tet anlæg.  

4 21-10-2025 

Præcisering af anvendelsesområde angivet i rækken herunder: 
Kravene gælder for tilslutninger efter 28. maj 2025. Hvis system-
brugeren har indgået en endelig og bindende aftale om køb af ho-
vedudstyr før 28. maj 2025, kan systembrugeren fremsende 
denne til den relevante systemoperatør for at blive anset som et 
eksisterende anlæg i forhold til de nye krav, dog senest 90 kalen-
derdage efter 15. oktober 2025. For anlæg til og med 1 MW kan 
anlægget blive anset som eksisterende, hvis systembrugeren har 
indgået en endelig og bindende aftale om køb af hovedanlægget 
senest 60 kalenderdage fra 15. oktober 2025, har sendt denne til 
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den relevante systemoperatør og tilsluttet anlægget senest 120 
kalenderdage fra 15. oktober 2025. 

4 14-07-2025 

Krav med godkendelse fra Forsyningstilsynet: 

¶ synkrone produktionsanlæg ς U-Q/Pmax-profil ς Uc til pu ς ar-
tikel 18, stk. 2, litra b), nr. i) og ii) 

¶ ikke-synkrone produktionsanlæg ς toggling, PFAPR og udvi-
det PFAPR ς artikel 20, stk. 3, litra a) 

¶ ikke-synkrone produktionsanlæg ς U-Q/Pmax-profil ς Uc til pu 
ς artikel 21, stk. 3, litra b), nr. i) og ii) 

¶ ikke-synkrone produktionsanlæg ς POD ς artikel 21, stk. 3, 
litra f). 

 
Krav mv. uden godkendelse fra Forsyningstilsynet: 

¶ UV-FRT for gentagne fejl ς artikel 14, stk. 5, litra b), nr. i) 

¶ ikke-synkrone produktionsanlæg - anvendelse af viklingskob-
ler til reaktive reguleringsegenskaber ς artikel 21, stk. 3, litra 
d), nr. vii). 

 
Kravene gælder for tilslutninger efter 28. maj 2025. Hvis system-
brugeren har indgået en endelig og bindende aftale om køb af 
hovedudstyr før 28. maj 2025, kan systembrugeren anmode 
Energinet om at blive anset som et eksisterende anlæg i forhold 
til de nye krav, dog senest 30 måneder efter 28. maj 2025. 

3 01-04-2025 

Adskillelse af krav i ensidige krav, som skal godkendes generelt, 
og i krav, som skal aftales eller fastsættes anlægsspecifikt.  
Forsyningstilsynet har annulleret tidligere godkendelse af gene-
relle krav til simuleringsmodeller pga. manglende hjemmel til at 
godkende anlægsspecifikke krav. Disse skal derfor fremover fast-
sættes anlægsspecifikt. 

2 22-07-2022 
Krav godkendt af Forsyningstilsynet i forbindelse med gennemfø-
relse af EU-ŦƻǊƻǊŘƴƛƴƎ нлмсκсом ƛƴƪƭΦ ŋƴŘǊƛƴƎŜǊ ƛƘǘΦ C{¢{Ω ƘǄǊƛƴƎ 
af ændrede krav vedr. nationale testcentre 

1 28-06-2019 
Ændring af bilagsreference for henholdsvis bilag 1.A og 1.B (ude-
lukkende redaktionel ændring) 

1 19-11-2018 
Krav godkendt af Forsyningstilsynet i forbindelse med gennemfø-
relse af EU-ŦƻǊƻǊŘƴƛƴƎ нлмсκсом ƛƴƪƭΦ ŋƴŘǊƛƴƎŜǊ ƛƘǘΦ C{¢{Ω ƘǄǊƛƴƎ 
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PREAMBLE Krav med godkendelse fra Forsyningstilsynet Krav mv. uden godkendelse fra Forsyningstilsynet 

   Nr.    

   1 The swift completion of a fully functioning and interconnected internal en-

ergy market is crucial to maintaining security of energy supply, increasing 

competitiveness and ensuring that all consumers can purchase energy at af-

fordable prices. 

  

   2 Regulation (EC) No 714/2009 sets out non-discriminatory rules governing 

access to the network for cross-border exchanges in electricity with a view 

to ensuring the proper functioning of the internal market in electricity. In 

addition Article 5 of Directive 2009/72/EC of the European Parliament and 

of the Council (2) requires that Member States or, where Member States 

have so provided, regulatory authorities ensure, inter alia, that objective 

and non-discriminatory technical rules are developed which establish mini-

mum technical design and operational requirements for the connection to 

the system. Where requirements constitute terms and conditions for con-

nection to national networks, Article 37(6) of the same Directive requires 

regulatory authorities to be responsible for fixing or approving at least the 

methodologies used to calculate or establish them. In order to provide sys-

tem security within the interconnected transmission system, it is essential 

to establish a common understanding of the requirements applicable to 

power-generating modules. Those requirements that contribute to main-

taining, preserving and restoring system security in order to facilitate 

proper functioning of the internal electricity market within and between 

synchronous areas, and to achieve cost efficiencies, should be regarded as 

cross-border network issues and market integration issues. 

  

   3 Harmonised rules for grid connection for power-generating modules should 

be set out in order to provide a clear legal framework for grid connections, 

facilitate Union-wide trade in electricity, ensure system security, facilitate 

the integration of renewable electricity sources, increase competition and 

allow more efficient use of the network and resources, for the benefit of 

consumers. 
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   4 System security depends partly on the technical capabilities of power-gen-

erating modules. Therefore regular coordination at the level of the trans-

mission and distribution networks and adequate performance of the equip-

ment connected to the transmission and distribution networks with suffi-

cient robustness to cope with disturbances and to help to prevent any ma-

jor disruption or to facilitate restoration of the system after a collapse are 

fundamental prerequisites. 

  

   5 Secure system operation is only possible if there is close cooperation be-

tween power-generating facility owners and system operators. In particu-

lar, the functioning of the system under abnormal operating conditions de-

pends on the response of power-generating modules to deviations from the 

reference 1 per unit (pu) values of voltage and nominal frequency. In the 

context of system security, the networks and the power-generating mod-

ules should be considered as one entity from a system engineering point of 

view, given that those parts are interdependent. Therefore, as a prerequi-

site for grid connection, relevant technical requirements should be set for 

power- generating modules. 

  

 

 

 

   6 Regulatory authorities should consider the reasonable costs effectively in-

curred by system operators in the implementation of this Regulation when 

fixing or approving transmission or distribution tariffs or their methodolo-

gies or when approving the terms and conditions for connection and access 

to national networks in accordance with Article 37(1) and (6) of Directive 

2009/72/EC and with Article 14 of Regulation (EC) No 714/2009. 

  

   7 Different synchronous electricity systems in the Union have different char-

acteristics which need to be taken into account when setting the require-

ments for generators. It is therefore appropriate to consider regional speci-

ficities when establishing network connection rules as required by Article 

8(6) of Regulation (EC) No 714/2009. 

  

   8 In view of the need to provide regulatory certainty, the requirements of this 

Regulation should apply to new generating facilities but should not apply to 
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existing generating modules and generating modules already at an ad-

vanced stage of planning but not yet completed unless the relevant regula-

tory authority or Member State decides otherwise based on evolution of 

system requirements and a full cost-benefit analysis, or where there has 

been substantial modernisation of those generating facilities. 

   9 The significance of power-generating modules should be based on their size 

and their effect on the overall system. Synchronous machines should be 

classed on the machine size and include all the components of a generating 

facility that normally run indivisibly, such as separate alternators driven by 

the separate gas and steam turbines of a single combined-cycle gas turbine 

installation. For a facility including several such combined-cycle gas turbine 

installations, each should be assessed on its size, and not on the whole ca-

pacity of the facility. Non- synchronously connected power-generating 

units, where they are collected together to form an economic unit and 

where they have a single connection point should be assessed on their ag-

gregated capacity. 

  

   10 In view of the different voltage level at which generators are connected and 

their maximum generating capacity, this Regulation should make a distinc-

tion between different types of generators by establishing different levels 

of requirements. This Regulation does not set the rules to determine the 

voltage level of the connection point to which the power-generating mod-

ule shall be connected. 

  

   11 The requirements applicable to type A power-generating modules should 

be set at the basic level necessary to ensure capabilities of generation with 

limited automated response and minimal system operator control. They 

should ensure that there is no large-scale loss of generation over system 

operational ranges, thereby minimising critical events, and include require-

ments necessary for widespread intervention during system-critical events. 

  

   12 The requirements applicable to type B power-generating modules should 

provide for a wider range of automated dynamic response with greater re-
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silience to operational events, in order to ensure the use of this dynamic re-

sponse, and a higher level of system operator control and information to 

utilise those capabilities. They ensure an automated response to mitigate 

the impact of, and maximise dynamic generation response to, system 

events. 

   13 The requirements applicable to type C power-generating modules should 

provide for a refined, stable and highly controllable real-time dynamic re-

sponse aiming to provide principle ancillary services to ensure security of 

supply. Those requirements should cover all system states with consequen-

tial detailed specification of interactions of requirements, functions, control 

and information to utilise those capabilities and ensure the real-time sys-

tem response necessary to avoid, manage and respond to system events. 

Those requirements should also provide for sufficient capability of generat-

ing modules to respond to both intact and system disturbed situations, and 

should provide the information and control necessary to utilise generation 

in different situations. 

  

   14 The requirements applicable to type D power-generating modules should 

be specific to higher voltage connected generation with an impact on con-

trol and operation of the entire system. They should ensure stable opera-

tion of the interconnected system, allowing the use of ancillary services 

from generation Europe-wide. 

  

   15 The requirements should be based on the principles of non-discrimination 

and transparency as well as on the principle of optimisation between the 

highest overall efficiency and lowest total cost for all involved parties. 

Therefore those requirements should reflect the differences in the treat-

ment of generation technologies with different inherent characteristics, 

and avoid unnecessary investments in some geographical areas in order to 

take into account their respective regional specificities. Transmission sys-

ǘŜƳ ƻǇŜǊŀǘƻǊǎ όΨ¢{hǎΩύ ŀƴŘ ŘƛǎǘǊƛōǳǘƛƻƴ ǎȅǎǘŜƳ ƻǇŜǊŀǘƻǊǎ όΨ5{hǎΩύ ƛƴŎƭǳŘƛƴƎ 

ŎƭƻǎŜŘ ŘƛǎǘǊƛōǳǘƛƻƴ ǎȅǎǘŜƳ ƻǇŜǊŀǘƻǊǎ όΨ/5{hǎΩύ Ŏŀƴ ǘŀƪŜ ǘƘƻǎŜ ŘƛŦŦŜǊŜƴŎŜǎ 
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into account when defining the requirements in accordance with the provi-

sions of this Regulation, whilst recognising that the thresholds which deter-

mine whether a system is a transmission system or a distribution system 

are established at the national level. 

   16 Due to its cross-border impact, this Regulation should aim at the same fre-

quency-related requirements for all voltage levels, at least within a synchro-

nous area. That is necessary because, within a synchronous area, a change 

in frequency in one Member State would immediately impact frequency 

and could damage equipment in all other Member States. 

  

   17 To ensure system security, it should be possible for power-generating mod-

ules in each synchronous area of the interconnected system to remain con-

nected to the system for specified frequency and voltage ranges. 

  

   18 This Regulation should provide for ranges of parameters for national 

choices for fault-ride-through capability to maintain a proportionate ap-

proach reflecting varying system needs such as the level of renewable en-

ŜǊƎȅ ǎƻǳǊŎŜǎ όΨw9{Ωύ ŀƴŘ ŜȄƛǎǘƛƴƎ ƴŜǘǿƻǊƪ Ǉrotection schemes, both trans-

mission and distribution. In view of the configuration of some networks, the 

upper limit for fault-ride-through requirements should be 250 milliseconds. 

However, given that the most common fault clearing time in Europe is cur-

rently 150 milliseconds it leaves scope for the entity, as designated by the 

Member State to approve the requirements of this Regulation, to verify 

that a longer requirement is necessary before approving it. 

  

   19 When defining the pre-fault and post-fault conditions for the fault-ride-

through capability, taking into account system characteristics such as net-

work topology and generation mix, the relevant TSO should decide whether 

priority is given to pre-fault operating conditions of power-generating mod-

ules or to longer fault clearance times. 

  

   20 Ensuring appropriate reconnection after an incidental disconnection due to 

a network disturbance is important to the functioning of the intercon-

nected system. Proper network protection is essential for maintaining sys-

tem stability and security, particularly in case of disturbances to the system. 
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Protection schemes can prevent aggravation of disturbances and limit their 

consequences. 

   21 Adequate information exchange between system operators and power-

generating facility owners is a prerequisite for enabling system operators to 

maintain system stability and security. System operators need to have a 

continuous overview of the state of the system, which includes information 

on the operating conditions of power-generating modules, as well as the 

possibility to communicate with them in order to direct operational instruc-

tions. 

  

   22 In emergency situations which could endanger system stability and security, 

system operators should have the possibility to instruct that the output of 

power-generating modules be adjusted in a way which allows system oper-

ators to meet their responsibilities for system security. 

  

   23 Voltage ranges should be coordinated between interconnected systems be-

cause they are crucial to secure planning and operation of a power system 

within a synchronous area. Disconnections because of voltage disturbances 

have an impact on neighbouring systems. Failure to specify voltage ranges 

could lead to widespread uncertainty in planning and operation of the sys-

tem with respect to operation beyond normal operating conditions. 

  

   24 The reactive power capability needs depend on several factors including the 

degree of network meshing and the ratio of in-feed and consumption, 

which should be taken into account when establishing reactive power re-

quirements. When regional system characteristics vary within a systems op-

erator's area of responsibility, more than one profile could be appropriate. 

Reactive power production, known as lagging, at high voltages and reactive 

power consumption, known as leading, at low voltages might not be neces-

sary. Reactive power requirements could put constraints on the design and 

operation of power-generating facilities. Therefore it is important that the 

capabilities actually required for efficient system operation be thoroughly 

assessed. 
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   25 Synchronous power-generating modules have an inherent capability to re-

sist or slow down frequency deviations, a characteristic which many RES 

technologies do not have. Therefore countermeasures should be adopted, 

to avoid a larger rate of change of frequency during high RES production. 

Synthetic inertia could facilitate further expansion of RES, which do not nat-

urally contribute to inertia. 

  

   26 Appropriate and proportionate compliance testing should be introduced so 

that system operators can ensure operational security. 

  

   27 The regulatory authorities, Member States and system operators should en-

sure that, in the process of developing and approving the requirements for 

network connection, they are harmonised to the extent possible, in order 

to ensure full market integration. Established technical standards should be 

taken into particular consideration in the development of connection re-

quirements. 

  

   28 A process for derogating from the rules should be set out in this Regulation 

to take into account local circumstances where exceptionally, for example, 

compliance with those rules could jeopardise the stability of the local net-

work or where the safe operation of a power-generating module might re-

quire operating conditions that are not in line with the Regulation. In the 

case of particular combined heat and power plants, which bring wider effi-

ciency benefits, applying the rules set out in this Regulation could result in 

disproportionate costs and lead to the loss of those efficiency benefits. 

  

   29 Subject to approval by the relevant regulatory authority, or other authority 

where applicable in a Member State, system operators should be allowed 

to propose derogations for certain classes of power-generating modules. 

  

   30 This Regulation has been adopted on the basis of Regulation (EC) No 

714/2009 which it supplements and of which it forms an integral part. Ref-

erences to Regulation (EC) No 714/2009 in other legal acts should be un-

derstood as also referring to this Regulation. 
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   31 The measures provided for in this Regulation are in accordance with the 

opinion of the Committee referred to in Article 23(1) of Regulation (EC) No 

714/2009 

  

TITLE I - GENERAL PROVISIONS Krav med godkendelse fra Forsyningstilsynet Krav mv. uden godkendelse fra Forsyningstilsynet 

Subject matter   

Art. Stk. Lit. Nr.    

1    This Regulation establishes a network code which lays down the require-

ments for grid connection of power-generating facilities, namely synchro-

nous power-generating modules, power park modules and offshore power 

park modules, to the interconnected system. It, therefore, helps to ensure 

fair conditions of competition in the internal electricity market, to ensure 

system security and the integration of renewable electricity sources, and to 

facilitate Union-wide trade in electricity. 

  

1    This regulation also lays down the obligations for ensuring that system op-

erators make appropriate use of the power- generating facilities' capabili-

ties in a transparent and non-discriminatory manner to provide a level play-

ing field throughout the Union. 

  

2    For the purposes of this Regulation, the definitions in Article 2 of Directive 

2012/27/EU of the European Parliament and of the Council (1), Article 2 of 

Regulation (EC) No 714/2009, Article 2 of Commission Regulation (EU) 

2015/1222 (2) Article 2 of Commission Regulation (EU) No 543/2013 (3) and 

Article 2 of Directive 2009/72/EC shall apply. 

  

2    In addition, the following definitions shall apply:   

2   1 ΨŜƴǘƛǘȅΩ ƳŜŀƴǎ ŀ ǊŜƎǳƭŀǘƻǊȅ ŀǳǘƘƻǊƛǘȅΣ ƻǘƘŜǊ ƴŀǘƛƻƴŀƭ ŀǳǘƘƻǊƛǘȅΣ ǎȅǎǘŜƳ ƻǇŜǊπ

ator or other public or private body appointed under national law. 

  

2   2 ΨǎȅƴŎƘǊƻƴƻǳǎ ŀǊŜŀΩ ƳŜŀƴǎ ŀƴ ŀǊŜŀ ŎƻǾŜǊŜŘ ōȅ ǎȅƴŎƘǊƻƴƻǳǎƭȅ ƛƴǘŜǊŎƻƴπ

nected TSOs, such as the synchronous areas of Continental Europe, Great 

Britain, Ireland-Northern Ireland and Nordic and the power systems of Lith-

uania, Latvia and Estonia, together referred ǘƻ ŀǎ Ψ.ŀƭǘƛŎΩ ǿƘƛŎƘ ŀǊŜ ǇŀǊǘ ƻŦ ŀ 

wider synchronous area; 
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2   3 ΨǾƻƭǘŀƎŜΩ ƳŜŀƴǎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ŜƭŜŎǘǊƛŎŀƭ ǇƻǘŜƴǘƛŀƭ ōŜǘǿŜŜƴ ǘǿƻ Ǉƻƛƴǘǎ 

measured as the root-mean-square value of the positive sequence phase-

to-phase voltages at fundamental frequency; 

  

2   4 ΨŀǇǇŀǊŜƴǘ ǇƻǿŜǊΩ ƳŜŀƴǎ ǘƘŜ ǇǊƻŘǳŎǘ ƻŦ ǾƻƭǘŀƎŜ ŀƴŘ ŎǳǊǊŜƴǘ ŀǘ ŦǳƴŘŀƳŜƴǘŀƭ 

frequency, and the square root of three in the case of three-phase systems, 

usually expressed in kilovolt-ŀƳǇŜǊŜǎ όΨƪ±!Ωύ ƻǊ ƳŜƎŀǾƻƭǘ-ŀƳǇŜǊŜǎ όΨa±!ΩύΤ 

  

2   5 ΨǇƻǿŜǊ-ƎŜƴŜǊŀǘƛƴƎ ƳƻŘǳƭŜΩ ƳŜŀƴǎ ŜƛǘƘŜǊ ŀ ǎȅƴŎƘǊƻƴƻǳǎ ǇƻǿŜǊ-generating 

module or a power park module; 

  

2   6 ΨǇƻǿŜǊ-ƎŜƴŜǊŀǘƛƴƎ ŦŀŎƛƭƛǘȅΩ ƳŜŀƴǎ ŀ ŦŀŎƛƭƛǘȅ ǘƘŀǘ ŎƻƴǾŜǊǘǎ ǇǊƛƳŀǊȅ ŜƴŜǊƎȅ 

into electrical energy and which consists of one or more power-generating 

modules connected to a network at one or more connection points; 

  

2   7 ΨǇƻǿŜǊ-ƎŜƴŜǊŀǘƛƴƎ ŦŀŎƛƭƛǘȅ ƻǿƴŜǊΩ ƳŜŀƴǎ ŀ ƴŀǘǳǊŀƭ ƻǊ ƭŜƎŀƭ Ŝƴǘƛǘȅ ƻǿƴƛƴƎ ŀ 

power-generating facility; 

  

2   8 ΨƳŀƛƴ ƎŜƴŜǊŀǘƛƴƎ ǇƭŀƴǘΩ ƳŜŀƴǎ ƻƴŜ ƻǊ ƳƻǊŜ ƻŦ ǘƘŜ ǇǊƛƴŎƛǇŀƭ ƛǘŜƳǎ ƻŦ ŜǉǳƛǇπ

ment required to convert the primary source of energy into electricity; 

  

2   9 ΨǎȅƴŎƘǊƻƴƻǳǎ ǇƻǿŜǊ-ƎŜƴŜǊŀǘƛƴƎ ƳƻŘǳƭŜΩ ƳŜŀƴǎ ŀƴ ƛƴŘƛǾƛǎƛōƭŜ ǎŜǘ ƻŦ ƛƴǎǘŀƭƭŀπ

tions which can generate electrical energy such that the frequency of the 

generated voltage, the generator speed and the frequency of network volt-

age are in a constant ratio and thus in synchronism; 

 Synkront produktionsanlæg. 

2   10 ΨǇƻǿŜǊ-ƎŜƴŜǊŀǘƛƴƎ ƳƻŘǳƭŜ ŘƻŎǳƳŜƴǘΩ ƻǊ ΨtDa5Ω ƳŜŀƴǎ ŀ ŘƻŎǳƳŜƴǘ ǇǊƻπ

vided by the power-generating facility owner to the relevant system opera-

tor for a type B or C power-generating module which confirms that the 

power- generating module's compliance with the technical criteria set out 

in this Regulation has been demonstrated and provides the necessary data 

and statements, including a statement of compliance; 

  

2   11 ΨǊŜƭŜǾŀƴǘ ¢{hΩ ƳŜŀƴǎ ǘƘŜ ¢{h ƛƴ ǿƘƻǎŜ ŎƻƴǘǊƻƭ ŀǊŜŀ ŀ ǇƻǿŜǊ-generating 

module, a demand facility, a distribution system or a HVDC system is or will 

be connected to the network at any voltage level; 

  

2   12 ΨƴŜǘǿƻǊƪΩ ƳŜŀƴǎ ŀ Ǉƭŀƴǘ ŀƴŘ ŀǇǇŀǊŀǘǳǎ ŎƻƴƴŜŎǘŜŘ ǘƻƎŜǘƘŜǊ ƛƴ ƻǊŘŜǊ ǘƻ 

transmit or distribute electricity; 
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2   13 ΨǊŜƭŜǾŀƴǘ ǎȅǎǘŜƳ ƻǇŜǊŀǘƻǊΩ ƳŜŀƴǎ ǘƘŜ ǘǊŀƴǎƳƛǎǎƛƻƴ ǎȅǎǘŜƳ ƻǇŜǊŀǘƻǊ ƻǊ Řƛǎπ

tribution system operator to whose system a power-generating module, 

demand facility, distribution system or HVDC system is or will be connected; 

  

2   14 ΨŎƻƴƴŜŎǘƛƻƴ ŀƎǊŜŜƳŜƴǘΩ ƳŜŀƴǎ ŀ ŎƻƴǘǊŀŎǘ ōŜǘǿŜŜƴ ǘƘŜ ǊŜƭŜǾŀƴǘ ǎȅǎǘŜƳ ƻǇπ

erator and either the power-generating facility owner, demand facility 

owner, distribution system operator or HVDC system owner, which includes 

the relevant site and specific technical requirements for the power-generat-

ing facility, demand facility, distribution system, distribution system connec-

tion or HVDC system; 

  

2   15 ΨŎƻƴƴŜŎǘƛƻƴ ǇƻƛƴǘΩ ƳŜŀƴǎ ǘƘŜ ƛƴǘŜǊŦŀŎŜ ŀǘ ǿƘƛŎƘ ǘƘŜ ǇƻǿŜǊ-generating 

module, demand facility, distribution system or HVDC system is connected 

to a transmission system, offshore network, distribution system, including 

closed distribution systems, or HVDC system, as identified in the connection 

agreement; 

  

2   16 ΨƳŀȄƛƳǳƳ ŎŀǇŀŎƛǘȅΩ ƻǊ ΨtƳŀȄΩ ƳŜŀƴǎ ǘƘŜ ƳŀȄƛƳǳƳ Ŏƻƴǘƛƴǳƻǳǎ ŀŎǘƛǾŜ 

power which a power-generating module can produce, less any demand as-

sociated solely with facilitating the operation of that power-generating 

module and not fed into the network as specified in the connection agree-

ment or as agreed between the relevant system operator and the power-

generating facility owner; 

 Pmax = Pn 

2   17 ΨǇƻǿŜǊ ǇŀǊƪ ƳƻŘǳƭŜΩ ƻǊ ΨttaΩ ƳŜŀƴǎ ŀ ǳƴƛǘ ƻǊ ŜƴǎŜƳōƭŜ ƻŦ ǳƴƛǘǎ ƎŜƴŜǊŀǘƛƴƎ 

electricity, which is either non-synchronously connected to the network or 

connected through power electronics, and that also has a single connection 

point to a transmission system, distribution system including closed distri-

bution system or HVDC system; 

 Ikke-synkront produktionsanlæg. 

2   18 ΨƻŦŦǎƘƻǊŜ ǇƻǿŜǊ ǇŀǊƪ ƳƻŘǳƭŜΩ ƳŜŀƴǎ ŀ ǇƻǿŜǊ ǇŀǊƪ ƳƻŘǳƭŜ ƭƻŎŀǘŜŘ ƻŦŦǎƘƻǊŜ 

with an offshore connection point; 

  

2   19 ΨǎȅƴŎƘǊƻƴƻǳǎ ŎƻƳǇŜƴǎŀǘƛƻƴ ƻǇŜǊŀǘƛƻƴΩ ƳŜŀƴǎ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ŀƴ ŀƭǘŜǊƴŀπ

tor without prime mover to regulate voltage dynamically by production or 

absorption of reactive power; 
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2   20 ΨŀŎǘƛǾŜ ǇƻǿŜǊΩ ƳŜŀƴǎ ǘƘŜ ǊŜŀƭ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘŜ ŀǇǇŀǊŜƴǘ ǇƻǿŜǊ ŀǘ ŦǳƴŘŀπ

mental frequency, expressed in watts or multiples thereof such as kilowatts 

όΨƪ²Ωύ ƻǊ ƳŜƎŀǿŀǘǘǎ όΨa²ΩύΤ 

  

2   21 ΨǇǳƳǇ-ǎǘƻǊŀƎŜΩ ƳŜŀƴǎ ŀ ƘȅŘǊƻ ǳƴƛǘ ƛƴ ǿƘƛŎƘ ǿŀǘŜǊ Ŏŀƴ ōŜ ǊŀƛǎŜŘ ōȅ ƳŜŀƴǎ 

of pumps and stored to be used for the generation of electrical energy; 

  

2   22 ΨŦǊŜǉǳŜƴŎȅΩ ƳŜŀƴǎ ǘƘŜ ŜƭŜŎǘǊƛŎ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ŜȄǇǊŜǎǎŜŘ ƛƴ ƘŜǊǘȊ 

that can be measured in all parts of the synchronous area under the as-

sumption of a consistent value for the system in the time frame of seconds, 

with only minor differences between different measurement locations. Its 

nominal value is 50Hz; 

  

2   23 ΨŘǊƻƻǇΩ ƳŜŀƴǎ ǘƘŜ Ǌŀǘƛƻ ƻŦ ŀ ǎǘŜŀŘȅ-state change of frequency to the result-

ing steady-state change in active power output, expressed in percentage 

terms. The change in frequency is expressed as a ratio to nominal fre-

quency and the change in active power expressed as a ratio to maximum 

capacity or actual active power at the moment the relevant threshold is 

reached; 

  

2   24 ΨƳƛƴƛƳǳƳ ǊŜƎǳƭŀǘƛƴƎ ƭŜǾŜƭΩ ƳŜŀƴǎ ǘƘŜ ƳƛƴƛƳǳƳ ŀŎǘƛǾŜ ǇƻǿŜǊΣ ŀǎ ǎǇŜŎƛŦƛŜŘ 

in the connection agreement or as agreed between the relevant system op-

erator and the power-generating facility owner, down to which the power- 

generating module can control active power; 

  

2   25 ΨǎŜǘǇƻƛƴǘΩ ƳŜŀƴǎ ǘƘŜ ǘŀǊƎŜǘ ǾŀƭǳŜ ŦƻǊ ŀƴȅ ǇŀǊŀƳŜǘŜǊ ǘȅǇƛŎŀƭƭȅ ǳǎŜŘ ƛƴ Ŏƻƴπ

trol schemes; 

  

2   26 ΨƛƴǎǘǊǳŎǘƛƻƴΩ ƳŜŀƴǎ ŀƴȅ ŎƻƳƳŀƴŘΣ ǿƛǘƘƛƴ ƛǘǎ ŀǳǘƘƻǊƛǘȅΣ ƎƛǾŜƴ ōȅ ŀ ǎȅǎǘŜƳ 

operator to a power-generating facility owner, demand facility owner, dis-

tribution system operator or HVDC system owner in order to perform an ac-

tion; 

  

2   27 ΨǎŜŎǳǊŜŘ ŦŀǳƭǘΩ ƳŜŀƴǎ ŀ Ŧŀǳƭǘ ǿƘƛŎƘ ƛǎ ǎǳŎŎŜǎǎŦǳƭƭȅ ŎƭŜŀǊŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ 

system operator's planning criteria; 

  

2   28 ΨǊŜŀŎǘƛǾŜ ǇƻǿŜǊΩ ƳŜŀƴǎ ǘƘŜ ƛƳŀƎƛƴŀǊȅ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘŜ ŀǇǇŀǊŜƴǘ ǇƻǿŜǊ ŀǘ 

ŦǳƴŘŀƳŜƴǘŀƭ ŦǊŜǉǳŜƴŎȅΣ ǳǎǳŀƭƭȅ ŜȄǇǊŜǎǎŜŘ ƛƴ ƪƛƭƻǾŀǊ όΨƪ±!ǊΩύ ƻǊ ƳŜƎŀǾŀǊ 

όΨa±!ǊΩύΤ 
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2   29 ΨŦŀǳƭǘ-ride-ǘƘǊƻǳƎƘΩ ƳŜŀƴǎ ǘƘŜ ŎŀǇŀōƛƭƛǘȅ ƻŦ ŜƭŜŎǘǊƛŎŀƭ ŘŜǾƛŎŜǎ ǘƻ ōŜ ŀōƭŜ ǘƻ 

remain connected to the network and operate through periods of low volt-

age at the connection point caused by secured faults; 

 UV-FRT 

2   30 ΨŀƭǘŜǊƴŀǘƻǊΩ ƳŜŀƴǎ ŀ ŘŜǾƛŎŜ ǘƘŀǘ ŎƻƴǾŜǊǘǎ ƳŜŎƘŀƴƛŎŀƭ ŜƴŜǊƎȅ ƛƴǘƻ ŜƭŜŎǘǊƛŎŀƭ 

energy by means of a rotating magnetic field; 

  

2   31 ΨŎǳǊǊŜƴǘΩ ƳŜŀƴǎ ǘƘŜ ǊŀǘŜ ŀǘ ǿƘƛŎƘ ŜƭŜŎǘǊƛŎ ŎƘŀǊƎŜ Ŧƭƻǿǎ ǿƘƛŎƘ ƛǎ ƳŜŀǎǳǊŜŘ 

by the root-mean-square value of the positive sequence of the phase cur-

rent at fundamental frequency; 

  

2   32 ΨǎǘŀǘƻǊΩ ƳŜŀƴǎ ǘƘŜ ǇƻǊǘƛƻƴ ƻŦ ŀ ǊƻǘŀǘƛƴƎ ƳŀŎƘƛƴŜ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ǘƘŜ ǎǘŀǘƛƻƴπ

ary magnetic parts with their associated windings; 

  

2   33 ΨƛƴŜǊǘƛŀΩ ƳŜŀƴǎ ǘƘŜ ǇǊƻǇŜǊǘȅ ƻŦ ŀ ǊƻǘŀǘƛƴƎ ǊƛƎƛŘ ōƻŘȅΣ ǎǳŎƘ ŀǎ ǘƘŜ ǊƻǘƻǊ ƻŦ ŀƴ 

alternator, such that it maintains its state of uniform rotational motion and 

angular momentum unless an external torque is applied; 

  

2   34 ΨǎȅƴǘƘŜǘƛŎ ƛƴŜǊǘƛŀΩ ƳŜŀƴǎ ǘƘŜ ŦŀŎƛƭƛǘȅ ǇǊƻǾƛŘŜŘ ōȅ ŀ ǇƻǿŜǊ ǇŀǊƪ ƳƻŘǳƭŜ ƻǊ 

HVDC system to replace the effect of inertia of a synchronous power-gener-

ating module to a prescribed level of performance; 

  

2   35 ΨŦǊŜǉǳŜƴŎȅ ŎƻƴǘǊƻƭΩ ƳŜŀƴǎ ǘƘŜ ŎŀǇŀōƛƭƛǘȅ ƻŦ ŀ ǇƻǿŜǊ-generating module or 

HVDC system to adjust its active power output in response to a measured 

deviation of system frequency from a setpoint, in order to maintain stable 

system frequency; 

  

2   36 ΨŦǊŜǉǳŜƴŎȅ ǎŜƴǎƛǘƛǾŜ ƳƻŘŜΩ ƻǊ ΨC{aΩ ƳŜŀƴǎ ǘƘŜ ƻǇŜǊŀǘƛƴƎ ƳƻŘŜ ƻŦ ŀ ǇƻǿŜǊ-

generating module or HVDC system in which the active power output 

changes in response to a change in system frequency, in such a way that it 

assists with the recovery to target frequency; 

  

2   37 ΨƭƛƳƛǘŜŘ ŦǊŜǉǳŜƴŎȅ ǎŜƴǎƛǘƛǾŜ ƳƻŘŜ τ ƻǾŜǊŦǊŜǉǳŜƴŎȅΩ ƻǊ Ψ[C{a-hΩ ƳŜŀƴǎ ŀ 

power-generating module or HVDC system operating mode which will re-

sult in active power output reduction in response to a change in system fre-

quency above a certain value; 
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2   38 ΨƭƛƳƛǘŜŘ ŦǊŜǉǳŜƴŎȅ ǎŜƴǎƛǘƛǾŜ ƳƻŘŜ τ ǳƴŘŜǊŦǊŜǉǳŜƴŎȅΩ Ψ[C{a-¦Ω ƳŜŀƴǎ ŀ 

power-generating module or HVDC system operating mode which will re-

sult in active power output increase in response to a change in system fre-

quency below a certain value; 

  

2   39 ΨŦǊŜǉǳŜƴŎȅ ǊŜǎǇƻƴǎŜ ŘŜŀŘōŀƴŘΩ ƳŜŀƴǎ ŀƴ ƛƴǘŜǊǾŀƭ ǳǎŜŘ ƛƴǘŜƴǘƛƻƴŀƭƭȅ ǘƻ 

make the frequency control unresponsive; 

  

2   40 ΨŦǊŜǉǳŜƴŎȅ ǊŜǎǇƻƴǎŜ ƛƴǎŜƴǎƛǘƛǾƛǘȅΩ ƳŜŀƴǎ ǘƘŜ ƛƴƘŜǊŜƴǘ ŦŜŀǘǳǊŜ ƻŦ ǘƘŜ ŎƻƴǘǊƻƭ 

system specified as the minimum magnitude of change in the frequency or 

input signal that results in a change of output power or output signal; 

  

2   41 Ψt-Q-ŎŀǇŀōƛƭƛǘȅ ŘƛŀƎǊŀƳΩ ƳŜŀƴǎ ŀ ŘƛŀƎǊŀƳ ŘŜǎŎǊƛōƛƴƎ ǘƘŜ ǊŜŀŎǘƛǾŜ ǇƻǿŜǊ Ŏŀπ

pability of a power-generating module in the context of varying active 

power at the connection point; 

  

2   42 ΨǎǘŜŀŘȅ-ǎǘŀǘŜ ǎǘŀōƛƭƛǘȅΩ ƳŜŀƴǎ ǘƘŜ ŀōƛƭƛǘȅ ƻŦ ŀ ƴŜǘǿƻǊƪ ƻǊ ŀ ǎȅƴŎƘǊƻƴƻǳǎ 

power-generating module to revert and maintain stable operation following 

a minor disturbance; 

  

2   43 ΨƛǎƭŀƴŘ ƻǇŜǊŀǘƛƻƴΩ ƳŜŀƴǎ ǘƘŜ ƛƴŘŜǇŜƴŘŜƴǘ ƻǇŜǊŀǘƛƻƴ ƻŦ ŀ ǿƘƻƭŜ ƴŜǘǿƻǊƪ ƻǊ 

part of a network that is isolated after being disconnected from the inter-

connected system, having at least one power-generating module or HVDC 

system supplying power to this network and controlling the frequency and 

voltage; 

  

2   44 ΨƘƻǳǎŜƭƻŀŘ ƻǇŜǊŀǘƛƻƴΩ ƳŜŀƴǎ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ǿƘƛŎƘ ŜƴǎǳǊŜǎ ǘƘŀǘ ǇƻǿŜǊ-gen-

erating facilities are able to continue to supply their in-house loads in the 

event of network failures resulting in power-generating modules being dis-

connected from the network and tripped onto their auxiliary supplies; 

  

2   45 ΨōƭŀŎƪ ǎǘŀǊǘ ŎŀǇŀōƛƭƛǘȅΩ ƳŜŀƴǎ ǘƘŜ ŎŀǇŀōƛƭƛǘȅ ƻŦ ǊŜŎƻǾŜǊȅ ƻŦ ŀ ǇƻǿŜǊ-generat-

ing module from a total shutdown through a dedicated auxiliary power 

source without any electrical energy supply external to the power-generat-

ing facility; 

  

2   46 ΨŀǳǘƘƻǊƛǎŜŘ ŎŜǊǘƛŦƛŜǊΩ ƳŜŀƴǎ ŀƴ Ŝƴǘƛǘȅ ǘƘŀǘ ƛǎǎǳŜǎ ŜǉǳƛǇƳŜƴǘ ŎŜǊǘƛŦƛŎŀǘŜǎ ŀƴŘ 

power-generating module documents and whose accreditation is given by 

ǘƘŜ ƴŀǘƛƻƴŀƭ ŀŦŦƛƭƛŀǘŜ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ ŎƻƻǇŜǊŀǘƛƻƴ ŦƻǊ !ŎŎǊŜŘƛǘŀǘƛƻƴ όΨ9!ΩύΣ 
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established in accordance with Regulation (EC) No 765/2008 of the Euro-

pean Parliament and of the Council (1); 

2   47 ΨŜǉǳƛǇƳŜƴǘ ŎŜǊǘƛŦƛŎŀǘŜΩ ƳŜŀƴǎ ŀ ŘƻŎǳƳŜƴǘ ƛǎǎǳŜŘ ōȅ ŀƴ ŀǳǘƘƻǊƛǎŜŘ ŎŜǊǘƛŦƛŜǊ 

for equipment used by a power-generating module, demand unit, distribu-

tion system, demand facility or HVDC system. The equipment certificate de-

fines the scope of its validity at a national or other level at which a specific 

value is selected from the range allowed at a European level. For the pur-

pose of replacing specific parts of the compliance process, the equipment 

certificate may include models that have been verified against actual test 

results; 

  

2   48 ΨŜȄŎƛǘŀǘƛƻƴ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳΩ ƳŜŀƴǎ ŀ ŦŜŜŘōŀŎƪ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳ ǘƘŀǘ ƛƴŎƭǳŘŜǎ 

the synchronous machine and its excitation system; 

  

2   49 Ψ¦-Q/Pmax-ǇǊƻŦƛƭŜΩ ƳŜŀƴǎ ŀ ǇǊƻŦƛƭŜ ǊŜǇǊŜǎŜƴǘƛƴƎ ǘƘŜ ǊŜŀŎǘƛǾŜ ǇƻǿŜǊ ŎŀǇŀπ

bility of a power-generating module or HVDC converter station in the con-

text of varying voltage at the connection point; 

  

2   50 ΨƳƛƴƛƳǳƳ ǎǘŀōƭŜ ƻǇŜǊŀǘƛƴƎ ƭŜǾŜƭΩ ƳŜŀƴǎ ǘƘŜ ƳƛƴƛƳǳƳ ŀŎǘƛǾŜ ǇƻǿŜǊΣ ŀǎ 

specified in the connection agreement or as agreed between the relevant 

system operator and the power-generating facility owner, at which the 

power- generating module can be operated stably for an unlimited time; 

  

2   51 ΨƻǾŜǊŜȄŎƛǘŀǘƛƻƴ ƭƛƳƛǘŜǊΩ ƳŜŀƴǎ ŀ ŎƻƴǘǊƻƭ ŘŜǾƛŎŜ ǿƛǘƘƛƴ ǘƘŜ !±w ǿƘƛŎƘ ǇǊŜπ

vents the rotor of an alternator from overloading by limiting the excitation 

current; 

  

2   52 ΨǳƴŘŜǊŜȄŎƛǘŀǘƛƻƴ ƭƛƳƛǘŜǊΩ ƳŜŀƴǎ ŀ ŎƻƴǘǊƻƭ ŘŜǾƛŎŜ ǿƛǘƘƛƴ ǘƘŜ !±wΣ ǘƘŜ ǇǳǊπ

pose of which is to prevent the alternator from losing synchronism due to 

lack of excitation; 

  

2   53 ΨŀǳǘƻƳŀǘƛŎ ǾƻƭǘŀƎŜ ǊŜƎǳƭŀǘƻǊΩ ƻǊ Ψ!±wΩ ƳŜŀƴǎ ǘƘŜ Ŏƻƴǘƛƴǳƻǳǎƭȅ ŀŎǘƛƴƎ ŀǳǘƻπ

matic equipment controlling the terminal voltage of a synchronous power-

generating module by comparing the actual terminal voltage with a refer-

ence value and controlling the output of an excitation control system; 
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2   54 ΨǇƻǿŜǊ ǎȅǎǘŜƳ ǎǘŀōƛƭƛǎŜǊΩ ƻǊ Ψt{{Ω ƳŜŀƴǎ ŀƴ ŀŘŘƛǘƛƻƴŀƭ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ƻŦ ǘƘŜ 

AVR of a synchronous power-generating module whose purpose is to damp 

power oscillations; 

  

2   55 ΨŦŀǎǘ Ŧŀǳƭǘ ŎǳǊǊŜƴǘΩ ƳŜŀƴǎ ŀ ŎǳǊǊŜƴǘ ƛƴƧŜŎǘŜŘ ōȅ ŀ ǇƻǿŜǊ ǇŀǊƪ ƳƻŘǳƭŜ ƻǊ 

HVDC system during and after a voltage deviation caused by an electrical 

fault with the aim of identifying a fault by network protection systems at 

the initial stage of the fault, supporting system voltage retention at a later 

stage of the fault and system voltage restoration after fault clearance; 

 FFC 

2   56 ΨǇƻǿŜǊ ŦŀŎǘƻǊΩ ƳŜŀƴǎ ǘƘŜ Ǌŀǘƛƻ ƻŦ ǘƘŜ ŀōǎƻƭǳǘŜ ǾŀƭǳŜ ƻŦ ŀŎǘƛǾŜ ǇƻǿŜǊ ǘƻ ŀǇπ

parent power; 

  

2   57 ΨǎƭƻǇŜΩ ƳŜŀƴǎ ǘƘŜ Ǌŀǘƛƻ ƻŦ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ǾƻƭǘŀƎŜΣ ōŀǎŜŘ ƻƴ ǊŜŦŜǊŜƴŎŜ м Ǉǳ 

voltage, to a change in reactive power in- feed from zero to maximum reac-

tive power, based on maximum reactive power; 

  

2   58 ΨƻŦŦǎƘƻǊŜ ƎǊƛŘ ŎƻƴƴŜŎǘƛƻƴ ǎȅǎǘŜƳΩ ƳŜŀƴǎ ǘƘŜ ŎƻƳǇƭŜǘŜ ƛƴǘŜǊŎƻƴƴŜŎǘƛƻƴ ōŜπ

tween an offshore connection point and the onshore system at the onshore 

grid interconnection point; 

  

2   59 ΨƻƴǎƘƻǊŜ ƎǊƛŘ ƛƴǘŜǊŎƻƴƴŜŎǘƛƻƴ ǇƻƛƴǘΩ ƳŜŀƴǎ ǘƘŜ Ǉƻƛƴǘ ŀǘ ǿƘƛŎƘ ǘƘŜ ƻŦŦǎƘƻǊŜ 

grid connection system is connected to the onshore network of the rele-

vant system operator; 

  

2   60 Ψƛƴǎǘŀƭƭŀǘƛƻƴ ŘƻŎǳƳŜƴǘΩ ƳŜŀƴǎ ŀ ǎƛƳǇƭŜ ǎǘǊǳŎǘǳǊŜŘ ŘƻŎǳƳŜƴǘ ŎƻƴǘŀƛƴƛƴƎ ƛƴπ

formation about a type A power- generating module or a demand unit, with 

demand response connected below 1 000 V, and confirming its compliance 

with the relevant requirements; 

  

2   61 ΨǎǘŀǘŜƳŜƴǘ ƻŦ ŎƻƳǇƭƛŀƴŎŜΩ ƳŜŀƴǎ ŀ ŘƻŎǳƳŜƴǘ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ǇƻǿŜǊ-gen-

erating facility owner, demand facility owner, distribution system operator 

or HVDC system owner to the system operator stating the current status of 

compliance with the relevant specifications and requirements; 

  

2   62 ΨŦƛƴŀƭ ƻǇŜǊŀǘƛƻƴŀƭ ƴƻǘƛŦƛŎŀǘƛƻƴΩ ƻǊ ΨChbΩ ƳŜŀƴǎ ŀ ƴƻǘƛŦƛŎŀǘƛƻƴ ƛǎǎǳŜŘ ōȅ ǘƘŜ 

relevant system operator to a power- generating facility owner, demand fa-

cility owner, distribution system operator or HVDC system owner who com-

plies with the relevant specifications and requirements, allowing them to 
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operate respectively a power- generating module, demand facility, distribu-

tion system or HVDC system by using the grid connection; 

2   63 ΨŜƴŜǊƎƛǎŀǘƛƻƴ ƻǇŜǊŀǘƛƻƴŀƭ ƴƻǘƛŦƛŎŀǘƛƻƴΩ ƻǊ Ψ9hbΩ ƳŜŀƴǎ ŀ ƴƻǘƛŦƛŎŀǘƛƻƴ ƛǎǎǳŜŘ 

by the relevant system operator to a power-generating facility owner, de-

mand facility owner, distribution system operator or HVDC system owner 

prior to energisation of its internal network; 

  

2   64 ΨƛƴǘŜǊƛƳ ƻǇŜǊŀǘƛƻƴŀƭ ƴƻǘƛŦƛŎŀǘƛƻƴΩ ƻǊ ΨLhbΩ ƳŜŀƴǎ ŀ ƴƻǘƛŦƛŎŀǘƛƻƴ ƛǎǎǳŜŘ ōȅ ǘƘŜ 

relevant system operator to a power- generating facility owner, demand fa-

cility owner, distribution system operator or HVDC system owner which al-

lows them to operate respectively a power-generating module, demand fa-

cility, distribution system or HVDC system by using the grid connection for a 

limited period of time and to initiate compliance tests to ensure compliance 

with the relevant specifications and requirements; 

  

2   65 ΨƭƛƳƛǘŜŘ ƻǇŜǊŀǘƛƻƴŀƭ ƴƻǘƛŦƛŎŀǘƛƻƴΩ ƻǊ Ψ[hbΩ ƳŜŀƴǎ ŀ ƴƻǘƛŦƛŎŀǘƛƻƴ ƛǎǎǳŜŘ ōȅ ǘƘŜ 

relevant system operator to a power- generating facility owner, demand fa-

cility owner, distribution system operator or HVDC system owner who had 

previously attained FON status but is temporarily subject to either a signifi-

cant modification or loss of capability resulting in non-compliance with the 

relevant specifications and requirements. 

  

      Energinet anvender derudover følgende definitioner: 

 

»anlægskapacitet«: er anlæggets maksimale kapacitet 

for forbrug og/eller produktion af aktiv effekt, som er 

angivet i nettilslutningsaftalen og som er inddelt i PnG1 

og PnD1, dog eksklusive kapacitet fra energilageranlæg 

der alene anvendes som støtteudstyr til overholdelse af 

tekniske krav 

 

»forbrugstilstand«: er når det samlede anlæg netto op-

tager aktiv effekt fra elforsyningssystemet set som en 
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stationær betragtning, der ikke ændres under og/eller 

efter fejl 

 

»individuelt anlæg«: er det individuelle produktionsan-

læg, energilageranlæg eller forbrugsanlæg, som er en 

del af det samlede anlæg og er tilsluttet i samme instal-

lation og tilslutningspunkt 

 

»InG3«: er strøm målt i tilslutningspunktet ved aktiv ef-

fekt udveksling svarende til PnG3: 

Ὅ
ὖ

Ѝσz Ὗ
 

 

»overplante«: er når anlægskapaciteten overstiger ud-

vekslingskapaciteten med mere end 10 % 

 

»PnD1«: er anlæggets maksimale fysisk installerede kapa-

citet i aktiv effekt til forbrug uden hensyn til effekttab, 

reaktiv effekt mv., som er angivet i nettilslutningsaftalen 

 

»PnD3«: er den maksimale kapacitet for forbrug af aktiv 

effekt som må udveksles i tilslutningspunktet, som er af-

talt mellem den relevante systemoperatør og system-

brugeren 

 

»PnG1«: er anlæggets maksimale fysisk installerede kapa-

citet i aktiv effekt til produktion uden hensyn til effekt-

tab, reaktiv effekt mv., som er angivet i nettilslutningsaf-

talen 

 

»PnG3«: er den maksimale kapacitet for produktion af ak-

tiv effekt som må udveksles i tilslutningspunktet, som er 
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aftalt mellem den relevante systemoperatør og system-

brugeren 

 

ηtC!twζΥ ŦƻǊƪƻǊǘŜƭǎŜ ŦƻǊ έtƻǎǘ-Fault Active Power Reco-

ǾŜǊȅέΣ ǎƻƳ ŜǊ ŜƎŜƴǎƪŀōŜƴ ǘƛƭΣ ŀǘ Ŝǘ ŀƴƭŋƎ ŜŦǘŜǊ Ŝǘ ƛƴŘπ

svingningsforløb kan opnå normal effektudveksling med 

referencepunkt fra forud for hændelsen, når driftsfor-

holdene i tilslutningspunktet er tilbage i området konti-

nuert drift 

 

ηta¦ζΥ ŦƻǊƪƻǊǘŜƭǎŜ ŦƻǊ έtƘŀǎƻǊ aŜŀǎǳǊƛƴƎ ¦ƴƛǘέΣ ǎƻƳ ŜǊ 

en enhed, der bruges til at estimere størrelsen og fase-

vinklen af en elektrisk viser i systemet ved hjælp af en 

fælles tidskilde for synkronisering 

 

ηth5ζΥ Ŝƴ ŦƻǊƪƻǊǘŜƭǎŜ ŦƻǊ έtƻǿŜǊ hǎŎƛƭƭŀǘƛƻƴ 5ŀƳǇƛƴƎέ 

og er egenskaben til at dæmpe effekt-oscillationer 

 

»produktionstilstand«: er når det samlede anlæg netto 

leverer aktiv effekt til elforsyningssystemet set som en 

stationær betragtning, der ikke ændres under og/eller 

efter fejl 

 

»udvekslingskapacitet«: er den maksimale kapacitet for 

forbrug og/eller produktion af aktiv effekt som det sam-

lede anlæg må udveksle i tilslutningspunktet, som er af-

talt mellem systembrugeren og den relevante system-

operatør og som er inddelt i PnG3 og PnD3 
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»samplacere«: er tilslutningen af et produktionsanlæg, 

et energilageranlæg og/eller et forbrugsanlæg i samme 

installation og tilslutningspunkt 

 

»parkregulator«: et kontrolsystem til styring af et pro-

duktionsanlægs, forbrugsanlægs og/eller energilageran-

lægs individuelle enheder til opnåelse af et samlet elek-

trisk respons i tilslutningspunktet 

 

»samlede anlæg«: er alle produktionsanlæg, energila-

geranlæg og forbrugsanlæg som er tilsluttet i samme in-

stallation og tilslutningspunkt 

 

»selvstændigt anlæg«: er et produktionsanlæg, energila-

geranlæg eller forbrugsanlæg som er tilsluttet selvstæn-

digt og derved ikke er samplaceret 

 

»systembruger« er den fysiske eller juridiske person, 

som er ansvarlig overfor den relevante systemoperatør 

for det samlede anlæg 

 

η¢CwζΥ Ŝƴ ŦƻǊƪƻǊǘŜƭǎŜ ŦƻǊ έ¢ǊŀƴǎƛŜƴǘ Cŀǳƭǘ wŜŎƻǊŘŜǊέ ƻƎ 

er et instrument, som kan behandle og lagre målte hæn-

delser i et elektrisk system. 

Scope of application   

3 1   The connection requirements set out in this Regulation shall apply to new 

power-generating modules which are considered significant in accordance 

with Article 5, unless otherwise provided. 

  

3 1   The relevant system operator shall refuse to allow the connection of a 

power-generating module which does not comply with the requirements 

set out in this Regulation and which is not covered by a derogation granted 

  



26/210 
 

Dok. 26/06860-1 Offentlig/Public 

by the regulatory authority, or other authority where applicable in a Mem-

ber State pursuant to Article 60. The relevant system operator shall com-

municate such refusal, by means of a reasoned statement in writing, to the 

power-generating facility owner and, unless specified otherwise by the reg-

ulatory authority, to the regulatory authority. 

3 2   This Regulation shall not apply to:   

3 2 a  power-generating modules connected to the transmission system and dis-

tribution systems, or to parts of the transmission system or distribution sys-

tems, of islands of Member States of which the systems are not operated 

synchronously with either the Continental Europe, Great Britain, Nordic, 

Ireland and Northern Ireland or Baltic synchronous area; 

  

3 2 b  power-generating modules that were installed to provide back-up power 

and operate in parallel with the system for less than five minutes per calen-

dar month while the system is in normal system state. Parallel operation 

during maintenance or commissioning tests of that power-generating mod-

ule shall not count towards the five-minute limit; 

  

3 2 c  power-generating modules that do not have a permanent connection point 

and are used by the system operators to temporarily provide power when 

normal system capacity is partly or completely unavailable; 

  

3 2 d  storage devices except for pump-storage power-generating modules in ac-

cordance with Article 6(2). 

  

Application to existing power-generating modules   

4 1   Existing power-generating modules are not subject to the requirements of 

this Regulation, except where: 

  

4 1 a  a type C or type D power-generating module has been modified to such an 

extent that its connection agreement must be substantially revised in ac-

cordance with the following procedure: 

  

4 1 a i power-generating facility owners who intend to undertake the modernisa-

tion of a plant or replacement of equipment impacting the technical capa-

bilities of the power-generating module shall notify their plans to the rele-

vant system operator in advance; 
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4 1 a ii if the relevant system operator considers that the extent of the modernisa-

tion or replacement of equipment is such that a new connection agreement 

is required, the system operator shall notify the relevant regulatory author-

ity or, where applicable, the Member State; and 

  

4 1 a iii the relevant regulatory authority or, where applicable, the Member State 

shall decide if the existing connection agreement needs to be revised or a 

new connection agreement is required and which requirements of this Reg-

ulation shall apply; or 

  

4 1 b  a regulatory authority or, where applicable, a Member State decides to 

make an existing power-generating module subject to all or some of the re-

quirements of this Regulation, following a proposal from the relevant TSO in 

accordance with paragraphs 3, 4 and 5. 

  

4 2   For the purposes of this Regulation, a power-generating module shall be 

considered existing if: 

  

4 2 a  it is already connected to the network on the date of entry into force of this 

Regulation; or 

  

4 2 b  the power-generating facility owner has concluded a final and binding con-

tract for the purchase of the main generating plant by two years after the 

entry into force of the Regulation. The power-generating facility owner 

must notify the relevant system operator and relevant TSO of conclusion of 

the contract within 30 months after the entry into force of the Regulation. 

  

4 2 b  The notification submitted by the power-generating facility owner to the 

relevant system operator and to the relevant TSO shall at least indicate the 

contract title, its date of signature and date of entry into force and the 

specifications of the main generating plant to be constructed, assembled or 

purchased. 

  

4 2 b  A Member State may provide that in specified circumstances the regulatory 

authority may determine whether the power-generating module is to be 

considered an existing power-generating module or a new power-generat-

ing module. 
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4 3   Following a public consultation in accordance with Article 10 and in order to 

address significant factual changes in circumstances, such as the evolution 

of system requirements including penetration of renewable energy sources, 

smart grids, distributed generation or demand response, the relevant TSO 

may propose to the regulatory authority concerned, or where applicable, to 

the Member State to extend the application of this Regulation to existing 

power-generating modules. 

  

4 3   For that purpose a sound and transparent quantitative cost-benefit analysis 

shall be carried out, in accordance with Articles 38 and 39. The analysis shall 

indicate: 

  

4 3 a  the costs, in regard to existing power-generating modules, of requiring 

compliance with this Regulation; 

  

4 3 b  the socioeconomic benefit resulting from applying the requirements set out 

in this Regulation; and 

  

4 3 c  the potential of alternative measures to achieve the required performance.   

4 4   Before carrying out the quantitative cost-benefit analysis referred to in par-

agraph 3, the relevant TSO shall: 

  

4 4 a  carry out a preliminary qualitative comparison of costs and benefits;   

4 4 b  obtain approval from the relevant regulatory authority or, where applica-

ble, the Member State. 

  

4 5   The relevant regulatory authority or, where applicable, the Member State 

shall decide on the extension of the applicability of this Regulation to exist-

ing power-generating modules within six months of receipt of the report 

and the recommendation of the relevant TSO in accordance with Article 

38(4). The decision of the regulatory authority or, where applicable, the 

Member State shall be published. 

  

4 6   The relevant TSO shall take account of the legitimate expectations of 

power-generating facility owners as part of the assessment of the applica-

tion of this Regulation to existing power-generating modules. 
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4 7   The relevant TSO may assess the application of some or all of the provisions 

of this Regulation to existing power- generating modules every three years 

in accordance with the criteria and process set out in paragraphs 3 to 5. 

  

Determination of significance   

5 1   The power-generating modules shall comply with the requirements on the 

basis of the voltage level of their connection point and their maximum ca-

pacity according to the categories set out in paragraph 2. 

  

5 2   Power-generating modules within the following categories shall be consid-

ered as significant: 

  

5 2 a  connection point below 110 kV and maximum capacity of 0,8 kW or more 

(type A); 

Type A er fra og med 0,8 kW til 125 kW.  

5 2 b  connection point below 110 kV and maximum capacity at or above a 

threshold proposed by each relevant TSO in accordance with the procedure 

laid out in paragraph 3 (type B). This threshold shall not be above the limits 

for type B power-generating modules contained in Table 1; 

Type B er fra og med 125 kW til 3 MW.  

5 2 c  connection point below 110 kV and maximum capacity at or above a 

threshold specified by each relevant TSO in accordance with paragraph 3 

(type C). This threshold shall not be above the limits for type C power-gen-

erating modules contained in Table 1; or 

Type C er fra og med 3 MW til 25 MW.  

5 2 d  connection point at 110 kV or above (type D). A power-generating module 

is also of type D if its connection point is below 110 kV and its maximum ca-

pacity is at or above a threshold specified in accordance with paragraph 3. 

This threshold shall not be above the limit for type D power-generating 

modules contained in Table 1. 

 

Type D er fra og med 25 MW eller produktionsanlæg, som 

er tilsluttet over 110 kV. 
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5 3   Proposals for maximum capacity thresholds for types B, C and D power-gen-

erating modules shall be subject to approval by the relevant regulatory au-

thority or, where applicable, the Member State. In forming proposals the 

relevant TSO shall coordinate with adjacent TSOs and DSOs and shall con-

duct a public consultation in accordance with Article 10. A proposal by the 

relevant TSO to change the thresholds shall not be made sooner than three 

years after the previous proposal. 

  

5 4   Power-generating facility owners shall assist this process and provide data 

as requested by the relevant TSO. 

  

5 5   If, as a result of modification of the thresholds, a power-generating module 

qualifies under a different type, the procedure laid down in Article 4(3) con-

cerning existing power-generating modules shall apply before compliance 

with the requirements for the new type is required. 

  

Application to power-generating modules, pump-storage power-generating modules, combined heat 
and power facilities, and industrial sites 

  

6 1   Offshore power-generating modules connected to the interconnected sys-

tem shall meet the requirements for onshore power-generating modules, 
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unless the requirements are modified for this purpose by the relevant sys-

tem operator or unless the connection of power park modules is via a high 

voltage direct current connection or via a network whose frequency is not 

synchronously coupled to that of the main interconnected system (such as 

via a back- to-back convertor scheme). 

6 2   Pump-storage power-generating modules shall fulfil all the relevant re-

quirements in both generating and pumping operation mode. Synchronous 

compensation operation of pump-storage power-generating modules shall 

not be limited in time by the technical design of power-generating modules. 

Pump-storage variable speed power-generating modules shall fulfil the re-

quirements applicable to synchronous power-generating modules as well as 

those set out in point (b) of Article 20(2), if they qualify as type B, C or D. 

  

6 3   With respect to power-generating modules embedded in the networks of 

industrial sites, power-generating facility owners, system operators of in-

dustrial sites and relevant system operators whose network is connected to 

the network of an industrial site shall have the right to agree on conditions 

for disconnection of such power-generating modules together with critical 

loads, which secure production processes, from the relevant system opera-

tor's network. The exercise of this right shall be coordinated with the rele-

vant TSO. 

  

6 4   Except for requirements under paragraphs 2 and 4 of Article 13 or where 

otherwise stated in the national framework, requirements of this Regula-

tion relating to the capability to maintain constant active power output or 

to modulate active power output shall not apply to power-generating mod-

ules of facilities for combined heat and power production embedded in the 

networks of industrial sites, where all of the following criteria are met: 

  

6 4 a  the primary purpose of those facilities is to produce heat for production 

processes of the industrial site concerned; 

  

6 4 b  heat and power-generating is inextricably interlinked, that is to say any 

change of heat generation results inadvertently in a change of active 

power-generating and vice versa; 
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6 4 c  the power-generating modules are of type A, B, C or, in the case of the Nor-

dic synchronous area, type D in accordance with points (a) to (c) of Article 

5(2). 

  

6 5   Combined heat and power-generating facilities shall be assessed on the ba-

sis of their electrical maximum capacity. 

  

Regulatory aspects   

7 1   Requirements of general application to be established by relevant system 

operators or TSOs under this Regulation shall be subject to approval by the 

entity designated by the Member State and be published. The designated 

entity shall be the regulatory authority unless otherwise provided by the 

Member State. 

  

7 2   For site specific requirements to be established by relevant system opera-

tors or TSOs under this Regulation, Member States may require approval by 

a designated entity. 

  

7 3   When applying this Regulation, Member States, competent entities and sys-

tem operators shall: 

  

7 3 a  apply the principles of proportionality and non-discrimination;   

7 3 b  ensure transparency;   

7 3 c  apply the principle of optimisation between the highest overall efficiency 

and lowest total costs for all parties involved; 

  

7 3 d  respect the responsibility assigned to the relevant TSO in order to ensure 

system security, including as required by national legislation; 

  

7 3 e  consult with relevant DSOs and take account of potential impacts on their 

system; 

  

7 3 f  take into consideration agreed European standards and technical specifica-

tions. 

  

7 4   The relevant system operator or TSO shall submit a proposal for require-

ments of general application, or the methodology used to calculate or es-

tablish them, for approval by the competent entity within two years of en-

try into force of this Regulation. 

  



33/210 
 

Dok. 26/06860-1 Offentlig/Public 

7 5   Where this Regulation requires the relevant system operator, relevant TSO, 

power-generating facility owner and/or the distribution system operator to 

seek agreement, they shall endeavour to do so within six months after a 

first proposal has been submitted by one party to the other parties. If no 

agreement has been found within this time frame, each party may request 

the relevant regulatory authority to issue a decision within six months. 

 Hvis Energinets krav i denne kolonne ikke accepteres af 

systembrugeren, kan det indbringes for Forsyningstilsy-

net. 

7 6   Competent entities shall take decisions on proposals for requirements or 

methodologies within six months following the receipt of such proposals. 

  

7 7   If the relevant system operator or TSO deems an amendment to require-

ments or methodologies as provided for and approved under paragraph 1 

and 2 to be necessary, the requirements provided for in paragraphs 3 to 8 

shall apply to the proposed amendment. System operators and TSOs pro-

posing an amendment shall take into account the legitimate expectations, if 

any, of power-generating facility owners, equipment manufacturers and 

other stakeholders based on the initially specified or agreed requirements 

or methodologies. 

  

7 8   Any party having a complaint against a relevant system operator or TSO in 

relation to that relevant system operator's or TSO's obligations under this 

Regulation may refer the complaint to the regulatory authority which, act-

ing as dispute settlement authority, shall issue a decision within two 

months after receipt of the complaint. That period may be extended by two 

months where additional information is sought by the regulatory authority. 

That extended period may be further extended with the agreement of the 

complainant. The regulatory authority's decision shall have binding effect 

unless and until overruled on appeal. 

  

7 9   Where the requirements under this Regulation are to be established by a 

relevant system operator that is not a TSO, Member States may provide 

that instead the TSO be responsible for establishing the relevant require-

ments. 
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Multiple TSOs   

8 1   Where more than one TSO exists in a Member State, this Regulation shall 

apply to all those TSOs. 

  

8 2   Member States may, under the national regulatory regime, provide that the 

responsibility of a TSO to comply with one or some or all obligations under 

this Regulation is assigned to one or more specific TSOs. 

  

Recovery of costs   

9 1   The costs borne by system operators subject to network tariff regulation 

and stemming from the obligations laid down in this Regulation shall be as-

sessed by the relevant regulatory authorities. Costs assessed as reasonable, 

efficient and proportionate shall be recovered through network tariffs or 

other appropriate mechanisms. 

  

9 2   If requested by the relevant regulatory authorities, system operators re-

ferred to in paragraph 1 shall, within three months of the request, provide 

the information necessary to facilitate assessment of the costs incurred. 

  

Public consultation   

10 1   Relevant system operators and relevant TSOs shall carry out consultation 

with stakeholders, including the competent authorities of each Member 

State, on proposals to extend the applicability of this Regulation to existing 

power-generating modules in accordance with Article 4(3), for the proposal 

for thresholds in accordance with Article 5(3), and on the report prepared 

in accordance with Article 38(3) and the cost-benefit analysis undertaken in 

accordance with Article 63(2). The consultation shall last at least for a pe-

riod of one month. 

  

10 2   The relevant system operators or relevant TSOs shall duly take into account 

the views of the stakeholders resulting from the consultations prior to the 

submission of the draft proposal for thresholds, the report or cost benefit 

analysis for approval by the regulatory authority or, if applicable, the Mem-

ber State. In all cases, a sound justification for including or not the views of 
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the stakeholders shall be provided and published in a timely manner be-

fore, or simultaneously with, the publication of the proposal. 

Stakeholder involvement   

11    The Agency for the Cooperation of Energy Regulators (the Agency), in close 

cooperation with the European Network of Transmission System Operators 

for Electricity (ENTSO for Electricity), shall organise stakeholder involve-

ment regarding the requirements for grid connection of power-generating 

facilities, and other aspects of the implementation of this Regulation. This 

shall include regular meetings with stakeholders to identify problems and 

propose improvements notably related to the requirements for grid con-

nection of power-generating facilities. 

  

Confidentiality obligations   

12 1   Any confidential information received, exchanged or transmitted pursuant 

to this Regulation shall be subject to the conditions of professional secrecy 

laid down in paragraphs 2, 3 and 4. 

  

12 2   The obligation of professional secrecy shall apply to any persons, regulatory 

authorities or entities subject to the provisions of this Regulation. 

  

12 3   Confidential information received by the persons, regulatory authorities or 

entities referred to in paragraph 2 in the course of their duties may not be 

divulged to any other person or authority, without prejudice to cases cov-

ered by national law, the other provisions of this Regulation or other rele-

vant Union law. 

  

12 4   Without prejudice to cases covered by national or Union law, regulatory au-

thorities, entities or persons who receive confidential information pursuant 

to this Regulation may use it only for the purpose of carrying out their du-

ties under this Regulation. 
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TITLE II - REQUIREMENTS Krav med godkendelse fra Forsyningstilsynet Krav mv. uden godkendelse fra Forsyningstilsynet 

Chapter 1 - General requirements   

General requirements for type A power-generating modules   

13 1   Type A power-generating modules shall fulfil the following requirements re-

lating to frequency stability: 

  

13 1 a  With regard to frequency ranges:   

13 1 a i a power-generating module shall be capable of remaining connected to the 

network and operate within the frequency ranges and time periods speci-

fied in Table 2; 

Tabel 2 

DK1: 

47,5 ς 48,5 Hz: 30 min. 

48,5 ς 49,0 Hz: 30 min. 

 

DK2: 

48,5 ς 49,0 Hz: 30 min. 

 

Teknisk præciserende tekst: 

 

Det betyder, minimum 30 minutter i frekvensområdet 

48,5 Hz til 49 Hz samt 30 minutter i frekvensområdet 47,5 

Hz til 48,5 Hz. Hvis frekvensen er under 49,00 Hz i over 60 

minutter, er der ikke krav til, at anlægget skal forblive til-

sluttet længere end de 60 minutter. 

 

13 1 a ii the relevant system operator, in coordination with the relevant TSO, and 

the power-generating facility owner may agree on wider frequency ranges, 

longer minimum times for operation or specific requirements for combined 

frequency and voltage deviations to ensure the best use of the technical ca-

pabilities of a power- generating module, if it is required to preserve or to 

restore system security; 

 Krav fra Energinet: 

Transmissionssystem: ej relevant 

Distributionssystem: ej relevant 

13 1 a iii the power-generating facility owner shall not unreasonably withhold con-

sent to apply wider frequency ranges or longer minimum times for opera-

tion, taking account of their economic and technical feasibility. 
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13 1 b  With regard to the rate of change of frequency withstand capability, a 

power-generating module shall be capable of staying connected to the net-

work and operate at rates of change of frequency up to a value specified by 

the relevant TSO, unless disconnection was triggered by rate-of-change-of-

frequency-type loss of mains protection. The relevant system operator, in 

coordination with the relevant TSO, shall specify this rate-of-change-of-fre-

quency-type loss of mains protection. 

 

 

 

ROCOF: 

2,0 Hz/s 

 

ROCOF er betegnelsen for frekvensændringen som funk-

tion af tiden. 

 

Frekvensændringen, ROCOF, beregnes efter nedenstå-

ende eller ækvivalent princip. 

 

Frekvensmålingen anvendt til beregning af frekvensæn-

dringen er baseret på en 200 ms måleperiode, hvor mid-

delværdien beregnes. 

 

Frekvensmålingerne skal foregå løbende så der beregnes 

en ny værdi for hver 20 ms. 

 

ROCOF [Hz/s] skal beregnes som forskellen mellem den 

netop udførte middelværdifrekvensberegning og den mid-

delværdi frekvensberegning der blev foretaget for 20 ms 

siden. 

(df/dt = (middelværdi 2 ς middelværdi 1)/0,020 [Hz/s]) 

 

LOM detektering: 

Synkrone produktionsanlæg/Ikke-synkrone produktions-

anlæg/Type A, B, C og D 

 

Der anvendes ROCOF i DN, middelværdi/måling beregnes 

som beskrevet i forbindelse med ROCOF robusthed 

 

ROCOF ς Udkobling overfrekvens: hvor beregnet ROCOF 

værdi er > +2,5 Hz/s i mere end i 80 ms 
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ROCOF ς Udkobling underfrekvens: hvor beregnet ROCOF 

værdi er > -2,5 Hz/s i mere end i 80 ms 

 

Underspændingstrin 2 kan anvendes for A anlæg som al-

ternativ til ROCOF. Underspænding (trin 2): Uc < 0,8 pu i 

200 ms 

13 2   With regard to the limited frequency sensitive mode τ overfrequency 

(LFSM-O), the following shall apply, as determined by the relevant TSO for 

its control area in coordination with the TSOs of the same synchronous area 

to ensure minimal impacts on neighbouring areas: 

For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 

For overplantede synkrone produktionsanlæg og over-

plantede ikke-synkrone produktionsanlæg fastsættes kra-

vet således, at den responderende aktive effekt skaleres 

med udvekslingskapaciteten (PnG3). 

 

For samplacerede synkrone produktionsanlæg eller sam-

placerede ikke-synkrone produktionsanlæg, tillades det, 

at de samplacerede anlæg bidrager til opfyldelse af 

LFSMO-kravet under forudsætning af, at produktionsan-

læggets og de bidragende anlægs aktiv effekt-bidrag koor-

dineres således, at bidraget af aktiv effekt for det samlede 

anlæg opfylder den krævede karakteristik for produktions-

anlægget. Hvis det samlede anlæg udveksler aktiv effekt 

med elsystemet tilsvarende udvekslingskapaciteten (PnD3) 

skal produktionsanlæggets LFSM-O respons fastholde 

driftspunktet uagtet yderligere frekvensstigning. 
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13 2 a  the power-generating module shall be capable of activating the provision of 

active power frequency response according to figure 1 at a frequency 

threshold and droop settings specified by the relevant TSO; 

a) vælges 

 

Pn anvendes som Pref for ikke-synkrone produktionsanlæg 

 

Frekvensparametrene i reguleringsfunktionerne for aktiv 

effekt skal kunne indstilles med en opløsning på 10 mHz 

eller bedre. 

- Reguleringsstatikkerne skal kunne indstilles med en op-

løsning på 1 % eller bedre. 

- For reguleringsfunktionen for frekvensrespons for over-

frekvens gælder, at nøjagtigheden for en fuldført eller en 

kontinuerlig regulering, maksimalt må afvige med en gen-

nemsnitlig størrelse på fejlen < 5 % af Pn målt over en pe-

riode på 1 minut. 

- Frekvensmålinger skal udføres med en nøjagtighed på 

±10 mHz eller bedre. 

 

Teknisk præciserende tekst: 

Ved LFSM-O tilstand skal anlæggets aktive effekt følge den 

krævede statik, når netfrekvensen er større end den spe-

cificerede grænseværdi, knækfrekvens, for LFSM-O, uan-

set om netfrekvensen er stigende eller faldende. 

 

13 2 b  instead of the capability referred to in paragraph (a), the relevant TSO may 

choose to allow within its control area automatic disconnection and recon-

nection of power-generating modules of Type A at randomised frequencies, 

ideally uniformly distributed, above a frequency threshold, as determined 

by the relevant TSO where it is able to demonstrate to the relevant regula-

tory authority, and with the cooperation of power-generating facility own-

ers, that this has a limited cross-border impact and maintains the same 

level of operational security in all system states; 

b) vælges ikke.  

13 2 c  the frequency threshold shall be between 50,2 Hz and 50,5 Hz inclusive; DK1: 50,2 Hz  
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DK2: 50,5Hz 

13 2 d  the droop settings shall be between 2 % and 12 %; DK1: 

Synkrone produktionsanlæg: 5 % 

Ikke-synkrone produktionsanlæg: 5 % 

 

DK2: 

Synkrone produktionsanlæg: 4 % 

Ikke-synkrone produktionsanlæg: 4 % 

 

13 2 e  the power-generating module shall be capable of activating a power fre-

quency response with an initial delay that is as short as possible. If that de-

lay is greater than two seconds, the power-generating facility owner shall 

justify the delay, providing technical evidence to the relevant TSO; 

  

13 2 f  the relevant TSO may require that upon reaching minimum regulating level, 

the power-generating module be capable of either: 

  

13 2 f i continuing operation at this level; or i) vælges  

13 2 f ii further decreasing active power output; ii) vælges ikke  

13 2 g  the power-generating module shall be capable of operating stably during 

LFSM-O operation. When LFSM-O is active, the LFSM-O setpoint will prevail 

over any other active power setpoints. 
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Pref ƛǎ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ŀŎǘƛǾŜ ǇƻǿŜǊ ǘƻ ǿƘƛŎƘ ɲʄ ƛǎ ǊŜƭŀǘŜŘ ŀƴŘ Ƴŀȅ ōŜ ǎǇŜŎƛπ

fied differently for synchronous power- generating modules and power 

ǇŀǊƪ ƳƻŘǳƭŜǎΦ ɲʄ ƛǎ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ŀŎǘƛǾŜ ǇƻǿŜǊ ƻǳǘǇǳǘ ŦǊƻƳ ǘƘŜ ǇƻǿŜǊ-gen-

erating module. fn ƛǎ ǘƘŜ ƴƻƳƛƴŀƭ ŦǊŜǉǳŜƴŎȅ όрл IȊύ ƛƴ ǘƘŜ ƴŜǘǿƻǊƪ ŀƴŘ ɲŦ ƛǎ 

ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŘŜǾƛŀǘƛƻƴ ƛƴ ǘƘŜ ƴŜǘǿƻǊƪΦ !ǘ ƻǾŜǊŦǊŜǉǳŜƴŎƛŜǎ ǿƘŜǊŜ ɲŦ ƛǎ 

ŀōƻǾŜ ɲŦ1, the power-generating module has to provide a negative active 

power output change according to the droop S2. 

13 3   The power-generating module shall be capable of maintaining constant out-

put at its target active power value regardless of changes in frequency, ex-

cept where output follows the changes specified in the context of para-

graphs 2 and 4 of this Article or points (c) and (d) of Article 15(2) as applica-

ble. 

  

13 4   The relevant TSO shall specify admissible active power reduction from maxi-

mum output with falling frequency in its control area as a rate of reduction 

falling within the boundaries, illustrated by the full lines in Figure 2: 

6 % af Pn per Hz, start ved 49,0 Hz.  
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13 4 a  below 49 Hz falling by a reduction rate of 2 % of the maximum capacity at 

50 Hz per 1 Hz frequency drop; 

  

13 4 b  below 49,5 Hz falling by a reduction rate of 10 % of the maximum capacity 

at 50 Hz per 1 Hz frequency drop. 

  

13 5   The admissible active power reduction from maximum output shall:   

13 5 a  clearly specify the ambient conditions applicable; Under normale driftsforhold og efter bedste evne i for-

hold til det aktuelle driftspunkt samt ved omgivelseskon-

ditioner som jf. anlægsproducentens tydelige anlægsspe-

cifikationer er bekendtgjort for anlægsejer samt valideret i 

form af relevant produktionsanlægsperformancetest. 

 

13 5 b  take account of the technical capabilities of power-generating modules. 

 

 

The diagram represents the boundaries in which the capability can be speci-

fied by the relevant TSO. 
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13 6   The power-generating module shall be equipped with a logic interface (in-

put port) in order to cease active power output within five seconds follow-

ing an instruction being received at the input port. The relevant system op-

erator shall have the right to specify requirements for equipment to make 

this facility operable remotely. 

Distributionssystem-krav.  

Ikke relevant for transmissionssystemet. 

 

13 7   The relevant TSO shall specify the conditions under which a power-generat-

ing module is capable of connecting automatically to the network. Those 

conditions shall include: 

  

13 7 a  frequency ranges within which an automatic connection is admissible, and a 

corresponding delay time; and 

DK1: 

47,5 - 50,2 Hz 

 

DK2: 

47.5 - 50.5 Hz 

 

Automatisk indkobling af et anlæg må tidligst finde sted 

tre minutter efter, at spændingen er inden for den nor-

male driftsspænding og frekvensen er inden for de specifi-

cerede områder. 

 

Synkroniseringen mellem anlæg og det kollektive elforsy-

ningsnet skal foregå automatisk. 

 

13 7 b  maximum admissible gradient of increase in active power output. RSO krav: 20 % Pn/min  

13 7 b  Automatic connection is allowed unless specified otherwise by the relevant 

system operator in coordination with the relevant TSO. 

  

General requirements for type B power-generating modules   

14 1   Type B power-generating modules shall fulfil the requirements set out in 

Article 13, except for Article 13(2)(b). 

  

14 2   Type B power-generating modules shall fulfil the following requirements in 

relation to frequency stability: 
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14 2 a  to control active power output, the power-generating module shall be 

equipped with an interface (input port) in order to be able to reduce active 

power output following an instruction at the input port; and 

  

14 2 b  the relevant system operator shall have the right to specify the require-

ments for further equipment to allow active power output to be remotely 

operated. 

Type A og B produktionsanlæg  

14 3   Type B power-generating modules shall fulfil the following requirements in 

relation to robustness: 

  

14 3 a  with regard to fault-ride-through capability of power-generating modules:   

14 3 a i each TSO shall specify a voltage-against-time-profile in line with Figure 3 at 

the connection point for fault conditions, which describes the conditions in 

which the power-generating module is capable of staying connected to the 

network and continuing to operate stably after the power system has been 

disturbed by secured faults on the transmission system; 

 
 

 
 

Distributionstilsluttede produktionsanlæg har følgende 

krav til tclear og Uret: 
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¶ tclear = 250 ms for alle produktionsanlæg af type B, C og 

D 

¶ Uret = 0,3 pu anvendes for synkrone produktionsanlæg 

af type B, C og D 

¶ Uret = 0,15 pu anvendes for ikke-synkrone produktions-

anlæg af type B, C og D.  

 

Transmissionstilsluttede produktionsanlæg har følgende 

krav til tclear og Uret: 

¶ tclear = 150 ms anvendes for alle produktionsanlæg 

¶ Uret = 0,0 pu anvendes for alle produktionsanlæg 

 

De angivne FRT-krav gælder for symmetriske såvel usym-

metriske fejltyper. Spændingens synkronkomposant skal 

indgå ved spændingsevalueringen. 

 

(Følgende figurer er også vist i afsnit 1.1 nederst) 

 

UV-FRT krav til distributionstilsluttede synkrone produkti-

onsanlæg i af type B, C og D i DK1 og DK2: 

 

 

UV-FRT krav til distributionstilsluttede ikke-synkrone pro-

duktionsanlæg i af type B, C og D i DK1 og DK2: 
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UV-FRT krav til transmissionstilsluttede synkrone produk-

tionsanlæg i DK1: 

 

 

UV-FRT krav til transmissionstilsluttede ikke-synkrone pro-

duktionsanlæg i DK1: 

 

 

UV-FRT krav til transmissionstilsluttede synkrone produk-

tionsanlæg i DK2: 
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UV-FRT krav til transmissionstilsluttede ikke-synkrone pro-

duktionsanlæg i DK2: 

 

14 3 a ii the voltage-against-time-profile shall express a lower limit of the actual 

course of the phase-to-phase voltages on the network voltage level at the 

connection point during a symmetrical fault, as a function of time before, 

during and after the fault; 

Se artikel 14, stk. 3, litra a) nr. i).  

14 3 a iii the lower limit referred to in point (ii) shall be specified by the relevant TSO 

using the parameters set out in Figure 3, and within the ranges set out in 

Tables 3.1 and 3.2; 

Se artikel 14, stk. 3, litra a) nr. i).  

14 3 a iv each TSO shall specify and make publicly available the pre-fault and post-

fault conditions for the fault-ride- through capability in terms of: 

Kortslutningskatalog fastlægger metode for beregning af 

kortslutningseffekt samt beregner konditioner i kendte til-

slutningspunkter 

 

Anlægskonditioner: 

Anlægsegenskaber er specificeret ved Pn og PF = 1 

 

14 3 a iv τ the calculation of the pre-fault minimum short circuit capacity at the 

connection point, 
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14 3 a iv τ pre-fault active and reactive power operating point of the power-gener-

ating module at the connection point and voltage at the connection point, 

and 

  

14 3 a iv τ calculation of the post-fault minimum short circuit capacity at the con-

nection point; 

  

14 3 a v at the request of a power-generating facility owner, the relevant system op-

erator shall provide the pre-fault and post-fault conditions to be considered 

for fault-ride-through capability as an outcome of the calculations at the 

connection point as specified in point (iv) regarding: 

 Krav fra Energinet:  

 

Fastlagt beregningsmetode anvendes. 

14 3 a v τ pre-fault minimum short circuit capacity at each connection point ex-

pressed in MVA, 

  

14 3 a v τ pre-fault operating point of the power-generating module expressed in 

active power output and reactive power output at the connection point and 

voltage at the connection point, and 

  

14 3 a v τ post-fault minimum short circuit capacity at each connection point ex-

pressed in MVA. 

  

14 3 a v Alternatively, the relevant system operator may provide generic values de-

rived from typical cases; 
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The diagram represents the lower limit of a voltage-against-time profile of 

the voltage at the connection point, expressed as the ratio of its actual 

value and its reference 1 pu value before, during and after a fault. Uret is the 

retained voltage at the connection point during a fault, tclear is the instant 

when the fault has been cleared. Urec1, Urec2, trec1, trec2 and trec3 specify cer-

tain points of lower limits of voltage recovery after fault clearance. 
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14 3 a vi the power-generating module shall be capable of remaining connected to 

the network and continuing to operate stably when the actual course of the 

phase-to-phase voltages on the network voltage level at the connection 

point during a symmetrical fault, given the pre-fault and post-fault condi-

tions in points (iv) and (v) of paragraph 3(a), remain above the lower limit 

specified in point (ii) of paragraph 3(a), unless the protection scheme for in-

ternal electrical faults requires the disconnection of the power-generating 

module from the network. The protection schemes and settings for internal 

electrical faults must not jeopardise fault-ride- through performance; 

  

14 3 a vii without prejudice to point (vi) of paragraph 3(a), undervoltage protection 

(either fault-ride-through capability or minimum voltage specified at the 

connection point voltage) shall be set by the power-generating facility 

owner according to the widest possible technical capability of the power-

generating module, unless the relevant system operator requires narrower 

settings in accordance with point (b) of paragraph 5. The settings shall be 

justified by the power-generating facility owner in accordance with this 

principle; 

  

14 3 b  fault-ride-through capabilities in case of asymmetrical faults shall be speci-

fied by each TSO. 

FRT krav er gældende for symmetriske såvel som asym-

metriske fejl. 

 

14 4   Type B power-generating modules shall fulfil the following requirements re-

lating to system restoration: 
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14 4 a  the relevant TSO shall specify the conditions under which a power-generat-

ing module is capable of reconnecting to the network after an incidental 

disconnection caused by a network disturbance; and 

DK1: 

47,5 - 50,2 Hz 

DK2: 

47.5 - 50.5 Hz 

 

I spændingsområdet for ubegrænset driftstid.  

Genindkobling efter 3 min.  

Gradient: 20 % Pn/min.  

Kobling med eget udstyr et tilladt så længe nettet er 

spændingssat. Kobling med andres udstyr er efter aftale 

med anlægsejer. 

 

14 4 b  installation of automatic reconnection systems shall be subject both to 

prior authorisation by the relevant system operator and to the reconnec-

tion conditions specified by the relevant TSO. 

Distributionssystem: Se artikel 14, stk. 4, litra a). 

Transmissionssystem: n/a. 

 

14 5   Type B power-generating modules shall fulfil the following general system 

management requirements: 

  

14 5 a  with regard to control schemes and settings:   

14 5 a i the schemes and settings of the different control devices of the power-gen-

erating module that are necessary for transmission system stability and for 

taking emergency action shall be coordinated and agreed between the rele-

vant TSO, the relevant system operator and the power-generating facility 

owner; 

 Krav fra Energinet: 

Systemværn: 

Systemoperatøren ς i samarbejde med Energinet ς skal 

oplyse, om der er krav til etablering af et systemværn i 

forbindelse med fastlæggelse af tilslutningspunkt. 

Absolut effektbegrænser: 

Absolut effektbegrænser bruges til at beskytte det kol-

lektive elforsyningsnet mod overbelastning i kritiske si-

tuationer. 

14 5 a ii any changes to the schemes and settings, mentioned in point (i), of the dif-

ferent control devices of the power- generating module shall be coordi-

nated and agreed between the relevant TSO, the relevant system operator 
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and the power-generating facility owner, in particular if they apply in the 

circumstances referred to in point (i) of paragraph 5(a); 

14 5 b  with regard to electrical protection schemes and settings:   

14 5 b i the relevant system operator shall specify the schemes and settings neces-

sary to protect the network, taking into account the characteristics of the 

power-generating module. The protection schemes needed for the power- 

generating module and the network as well as the settings relevant to the 

power-generating module shall be coordinated and agreed between the 

relevant system operator and the power-generating facility owner. The pro-

tection schemes and settings for internal electrical faults must not jeopard-

ise the performance of a power- generating module, in line with the re-

quirements set out in this Regulation; 

 Krav fra Energinet: 

RSO anvender: 

Linjebeskyttelse 

Transformerbeskyttelse 

Reaktorbeskyttelse 

Hjælpekrafttransformer-beskyttelse 

Samleskinnebeskyttelse. 

Anlægsejer: 

Anlægget sikres mod skader fra fejl og hændelser i net-

tet. 

Anlægget sikres mod interne kortslutninger. 

Anlægget sikres mod udkobling i ukritiske situationer. 

Alle relevante indstillinger specificeres med udgangs-

punkt i relevant net- og anlægsanalyse. 

Indstillinger indføres i aftale. 

Det kollektive elforsyningssystem sikres i videst mulige 

omfang mod uønskede påvirkninger fra anlægget. 

Anlægget skal kunne håndtere de opstillede FRT-krav, 

hvor Energinet sikrer, at fejl m.m. udkobles iht. disse. 
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14 5 b ii electrical protection of the power-generating module shall take precedence 

over operational controls, taking into account the security of the system 

and the health and safety of staff and of the public, as well as mitigating any 

damage to the power-generating module; 

  

14 5 b iii protection schemes may cover the following aspects:  Krav fra Energinet: 

Anlægsejeren er ansvarlig for gennemførelsen af et be-

skyttelses-koordineringsstudie. 

Det er anlægsejers ansvar, at anlægget dimensioneres 

og udstyres med de nødvendige beskyttelsesfunktioner, 

så at: 

- anlægget sikres mod skader som følge af fejl og hæn-

delser i det kollektive elforsyningsnet 

- anlægget beskyttes mod udkoblinger i ikke-kritiske si-

tuationer for anlægget 

 

Relæbeskyttelse specielt rettet mod fejl i anlægget, her-

under kortslutninger, overhastighed, magnetiserings-

overvågning, retureffekt etc. må ikke udkoble enheden 

ved kortslutninger i eller omlægninger i nettet. 

Anlægsbeskyttelsen skal ved kortslutninger i anlægget 

vare selektiv med netbeskyttelsen. 

Anvendelsen af vektorspringsrelæer som beskyttelses-

funktion mod ø-drift/netudfald er ikke tilladt. 

Synkront underspændingsrelæ er kun et krav i det til-

fælde, at asynkron sammenkobling ved automatisk gen-

indkobling kan forekomme. 
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Hvis et anlæg isoleres med en del af det kollektive elfor-

syningsnet, må anlægget ikke give anledning til tempo-

rære overspændinger, der kan medføre skader på an-

lægget eller det kollektive elforsyningsnet. 

14 5 b iii τ external and internal short circuit,   

14 5 b iii τ asymmetric load (negative phase sequence),   

14 5 b iii τ stator and rotor overload,   

14 5 b iii τ over-/underexcitation,   

14 5 b iii τ over-/undervoltage at the connection point,   

14 5 b iii τ over-/undervoltage at the alternator terminals,   

14 5 b iii τ inter-area oscillations,   

14 5 b iii τ inrush current,   

14 5 b iii τ asynchronous operation (pole slip),   

14 5 b iii τ protection against inadmissible shaft torsions (for example, subsynchro-

nous resonance), 

  

14 5 b iii τ power-generating module line protection,   

14 5 b iii τ unit transformer protection,   

14 5 b iii τ back-up against protection and switchgear malfunction,   

14 5 b iii τ overfluxing (U/f),   

14 5 b iii τ inverse power,   

14 5 b iii τ rate of change of frequency, and   

14 5 b iii τ neutral voltage displacement.   

14 5 b iv changes to the protection schemes needed for the power-generating mod-

ule and the network and to the settings relevant to the power-generating 

module shall be agreed between the system operator and the power-gen-

erating facility owner, and agreement shall be reached before any changes 

are made; 

  

14 5 c  the power-generating facility owner shall organise its protection and con-

trol devices in accordance with the following priority ranking (from highest 

to lowest): 
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14 5 c i network and power-generating module protection;   

14 5 c ii synthetic inertia, if applicable;   

14 5 c iii frequency control (active power adjustment);   

14 5 c iv power restriction; and   

14 5 c v power gradient constraint;   

14 5 d  with regard to information exchange:   

14 5 d i power-generating facilities shall be capable of exchanging information with 

the relevant system operator or the relevant TSO in real time or periodically 

with time stamping, as specified by the relevant system operator or the rel-

evant TSO; 

Informationsudveksling: realtid eller periodisk ς med tids-

stempling. 

 

Maksimal opdateringstid af funktionsstatus (aktiveret/de-

aktiveret) er 10 ms. 

 

Maksimal opdateringstid af parameterværdi er 1 sekund. 

 

Maksimal opdateringsværdi af måleværdier er 1 sekund. 

 

Øvrige krav specificeres under A14(5)(d)(ii). 

 

14 5 d ii the relevant system operator, in coordination with the relevant TSO, shall 

specify the content of information exchanges including a precise list of data 

to be provided by the power-generating facility. 

Krav i bilag A (informationsudveksling).  

General requirements for type C power-generating modules   

15 1   Type C power-generating modules shall fulfil the requirements laid down in 

Articles 13 and 14, except for Article 13(2)(b) and (6) and Article 14(2). 

  

15 2   Type C power-generating modules shall fulfil the following requirements re-

lating to frequency stability: 

  

15 2 a  with regard to active power controllability and control range, the power-

generating module control system shall be capable of adjusting an active 

power setpoint in line with instructions given to the power-generating facil-

ity owner by the relevant system operator or the relevant TSO. 

Synkrone produktionsanlæg: minimum 1 % af Pn /minut, 

desuden 10 minutters reaktionstid til teknologineutralitet 

hvis nødvendigt. 

 

Ikke-synkrone produktionsanlæg: minimum 20 % af Pn 

/minut. 
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Angivelse af sætpunkter for aktiv effekt skal kunne ske 

med en opløsning på 1 % af Pn eller bedre. 

 

Frekvensparametrene i reguleringsfunktionerne for aktiv 

effekt skal kunne indstilles med en opløsning på 10 mHz 

eller bedre. 

 

Reguleringsstatikkerne skal kunne indstilles med en opløs-

ning på 1 % eller bedre af Pn. 

 

For alle reguleringsfunktioner for aktiv effekt gælder, at 

nøjagtigheden for en fuldført eller en kontinuerlig regule-

ring, maksimalt må afvige med en gennemsnitlig størrelse 

på fejlen på 2 % af Pn målt over en periode på 1 minut. 

(gælder dog ikke for LFSM-O og LFSMU) 

 

Frekvensmålinger skal udføres med en nøjagtighed på 

± 10 mHz eller bedre. 

 

For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 

Synkrone produktionsanlæg 

For synkrone produktionsanlæg gælder, at kravet til aktiv 

effekt-referencepunkt fastsætter opløsning og tolerancer 

for nøjagtigheden af reguleringen. 

 

For overplantede synkrone produktionsanlæg skaleres 

kravet til aktiv effekt-kontrollerbarhed og sætpunkter 

med udvekslingskapaciteten (PnG3). 
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For samplacerede synkrone produktionsanlæg skaleres 

kravet til aktiv effekt-kontrollerbarhed og sætpunkter 

med den største udvekslingskapacitet (PnG3 eller PnD3). 

 

For samplacerede synkrone produktionsanlæg tillades 

det, at de samplacerede anlæg bidrager til opfyldelse af 

kravet til kontrollerbarhed for aktiv effekt-referencepunkt 

under forudsætning af, at produktionsanlægget og alle bi-

dragende anlæg koordineres og styres af én fælles parkre-

gulator. I tilfælde, hvor aktiv effekt-referencepunktet kræ-

ver opregulering af det samlede anlægs levering af aktiv 

effekt i tilslutningspunktet og produktionsanlægget 

ikke kan producere mere, skal udvekslingen til elforsy-

ningssystemet prioriteres over forbruget til de samplace-

rede anlæg. 

 

Hvis det samlede anlæg består af energilageranlæg, som 

har en større anlægskapacitet end produktionsanlægget, 

skal det samlede anlæg regulere aktiv effekt med ha-

stighed på minimum 20 % af PnG3 / minut. Angivelse af 

sætpunkter for aktiv effekt skal kunne ske med en opløs-

ning på 1 % af PnG3 eller bedre. Det samlede anlæg skal re-

gulere aktiv effekt for en fuldført eller en kontinuerlig re-

gulering, med nøjagtighed der maksimalt afviger 2 % af 

PnG3, målt over en periode på 1 minut. 

 

Ikke-synkrone produktionsanlæg 

For ikke-synkrone produktionsanlæg gælder, at kravet til 

aktiv effekt-referencepunkt indeholder specifikation af 

opløsning og tolerancer for nøjagtigheden af regulerin-

gen. 
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Afvigelser fra tolerancen tillades af hensyn til tilgængelig-

heden af primær energi3. Ved opregulering efter den pri-

mære energi vender tilbage, skal anlægget følge kravet til 

aktiv effekt-rampehastigheder for produktionsanlæg. 

 

For overplantede ikke-synkrone produktionsanlæg skale-

res kravet til aktiv effekt kontrollerbarhed og sætpunkter 

med udvekslingskapaciteten (PnG3). 

 

For samplacerede ikke-synkrone produktionsanlæg skale-

res kravet til aktiv effekt kontrollerbarhed og sætpunkter 

med den største udvekslingskapacitet (PnG3 eller PnD3). 

 

Hvis det ikke-synkrone produktionsanlæg samplaceres til-

lades det, at de samplacerede anlæg bidrager til opfyl-

delse af kravet til kontrollerbarhed for aktiv effekt-refe-

rencepunkt under forudsætning af, at produktionsanlæg-

get og alle bidragende anlæg koordineres og styres af én 

fælles parkregulator. Ved manglende tilgængelighed af 

primær energi skal udvekslingen til elforsyningssystemet 

prioriteres over forbruget til de samplacerede anlæg. 

 

15 2 a  The relevant system operator or the relevant TSO shall establish the period 

within which the adjusted active power setpoint must be reached. The rele-

vant TSO shall specify a tolerance (subject to the availability of the prime 

mover resource) applying to the new setpoint and the time within which it 

must be reached; 

  

15 2 b  manual local measures shall be allowed in cases where the automatic re-

mote control devices are out of service. 

Se artikel 15, stk. 2, litra a).   
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15 2 b  The relevant system operator or the relevant TSO shall notify the regulatory 

authority of the time required to reach the setpoint together with the toler-

ance for the active power; 

  

15 2 c  In addition to Article 13(2), the following requirements shall apply to type C 

power-generating modules with regard to limited frequency sensitive mode 

τ underfrequency (LFSM-U): 

For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 

For overplantede synkrone produktionsanlæg eller ikke-

synkrone produktionsanlæg ændres kravet således, at den 

responderende aktive effekt skaleres med udvekslingska-

paciteten (PnG3). Hvis produktionsanlægget udveksler aktiv 

effekt tilsvarende udvekslingskapaciteten (PnG3) skal pro-

duktionsanlæggets LFSM-U respons fastholde driftspunk-

tet uagtet yderligere frekvensdyk. 

 

For samplacerede synkrone produktionsanlæg eller ikke-

synkrone produktionsanlæg tillades det, at de samplace-

rede anlæg bidrager til opfyldelse af LFSM-U-kravet under 

forudsætning af, at produktionsanlæggets og det bidra-

gende anlægs aktiv effekt-bidrag koordineres således, at 

bidraget af aktiv effekt for det samlede anlæg opfylder 

den krævede karakteristik for produktionsanlægget. 

 

Hvis produktionsanlægget samplaceres med et forbrugs-

anlæg, fastholdes statikken for produktionsanlægget uag-

tet den ændring af aktiv effekt i tilslutningspunktet, som 

forbrugsanlæggets LFSM-U-respons måtte medføre. 

 

Hvis det samlede anlæg udveksler aktiv effekt tilsvarnede 

udvekslingskapaciteten (PnG3) skal produktionsanlæggets 

LFSM-U respons fastholde driftspunktet uagtet yderligere 

frekvensdyk. 

 

 



60/210 
 

Dok. 26/06860-1 Offentlig/Public 

15 2 c i the power-generating module shall be capable of activating the provision of 

active power frequency response at a frequency threshold and with a droop 

specified by the relevant TSO in coordination with the TSOs of the same 

synchronous area as follows: 

DK1: 

49,8 Hz 

Droop range: 2 ς 12 %. 

Droop: Synkrone produktionsanlæg/ikke-synkrone pro-

duktionsanlæg = 5 % 

 

DK2: 

49.5 Hz 

Droop range: 2 ς 12 %. 

Droop: Synkrone produktionsanlæg/ikke-synkrone pro-

duktionsanlæg= 4 % 

 

Frekvensmålinger skal udføres med en nøjagtighed på 

± 10 mHz eller bedre. 

 

Reguleringsfunktionens følsomhed skal være ± 10 mHz el-

ler bedre. 

 

15 2 c i τ the frequency threshold specified by the TSO shall be between 49,8 Hz 

and 49,5 Hz inclusive, 

  

15 2 c i τ the droop settings specified by the TSO shall be in the range 2-12 %.   

15 2 c i This is represented graphically in Figure 4;   

15 2 c ii the actual delivery of active power frequency response in LFSM-U mode 

shall take into account: 

  

15 2 c ii τ ambient conditions when the response is to be triggered,   

15 2 c ii τ the operating conditions of the power-generating module, in particular 

limitations on operation near maximum capacity at low frequencies and the 

respective impact of ambient conditions according to paragraphs 4 and 5 of 

Article 13, and 

  

15 2 c ii τ the availability of the primary energy sources.   

15 2 c iii the activation of active power frequency response by the power-generating 

module shall not be unduly delayed. In the event of any delay greater than 

  



61/210 
 

Dok. 26/06860-1 Offentlig/Public 

two seconds, the power-generating facility owner shall justify it to the rele-

vant TSO; 

15 2 c iv in LFSM-U mode the power-generating module shall be capable of provid-

ing a power increase up to its maximum capacity; 

  

15 2 c v stable operation of the power-generating module during LFSM-U operation 

shall be ensured; 

 

 

Pref ƛǎ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ŀŎǘƛǾŜ ǇƻǿŜǊ ǘƻ ǿƘƛŎƘ ɲʄ ƛǎ ǊŜƭŀǘŜŘ ŀƴŘ Ƴŀȅ ōŜ ǎǇŜŎƛπ

fied differently for synchronous power- generating modules and power 

ǇŀǊƪ ƳƻŘǳƭŜǎΦ ɲʄ ƛǎ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ŀŎǘƛǾŜ ǇƻǿŜǊ ƻǳǘǇǳǘ ŦǊƻƳ ǘƘŜ ǇƻǿŜǊ- 

generating module. fn is the nominal frequency (50 Hz) in the network and 

ɲŦ ƛǎ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŘŜǾƛŀǘƛƻƴ ƛƴ ǘƘŜ ƴŜǘǿƻǊƪΦ !ǘ ǳƴŘŜǊŦǊŜǉǳŜƴŎƛŜǎ ǿƘŜǊŜ ɲŦ 

ƛǎ ōŜƭƻǿ ɲŦ1 the power-generating module has to provide a positive active 

power output change according to the droop S2. 

Pn anvendes som Pref for både synkrone produktionsanlæg 

og ikke-synkrone produktionsanlæg. 

 

15 2 d  in addition to point (c) of paragraph 2, the following shall apply cumula-

ǘƛǾŜƭȅ ǿƘŜƴ ŦǊŜǉǳŜƴŎȅ ǎŜƴǎƛǘƛǾŜ ƳƻŘŜ όΨC{aΩύ ƛǎ ƻǇŜǊŀǘƛƴƎΥ 
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15 2 d i the power-generating module shall be capable of providing active power 

frequency response in accordance with the parameters specified by each 

relevant TSO within the ranges shown in Table 4. In specifying those param-

eters, the relevant TSO shall take account of the following facts: 

DK1: 

Interval for aktiv effekt: 1,5 ς 10% 

(minimum krav) 

FRI: 10 mHz 

FRD: 0 ς 200 mHz 

Droop: 2 - 12% 

 

Pn anvendes som Pref for både synkrone produktionsanlæg 

og ikke-synkrone produktionsanlæg. 

 

DK2: 

Interval for aktiv effekt: 1,5 ς 10% 

(minimum krav) 

FRI: 10 mHz 

FRD: 0 ς 500 mHz 

Droop: 2 - 12% 

 

Pn anvendes som Pref for både synkrone produktionsanlæg 

og ikke-synkrone produktionsanlæg. 

 

15 2 d i τ in case of overfrequency, the active power frequency response is limited 

by the minimum regulating level, 

  

15 2 d i τ in case of underfrequency, the active power frequency response is lim-

ited by maximum capacity, 

  

15 2 d i τ the actual delivery of active power frequency response depends on the 

operating and ambient conditions of the power-generating module when 

this response is triggered, in particular limitations on operation near maxi-

mum capacity at low frequencies according to paragraphs 4 and 5 of Article 

13 and available primary energy sources; 
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Pref ƛǎ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ŀŎǘƛǾŜ ǇƻǿŜǊ ǘƻ ǿƘƛŎƘ ɲʄ ƛǎ ǊŜƭŀǘŜŘΦ ɲʄ ƛǎ ǘƘŜ ŎƘŀƴƎŜ ƛƴ 

active power output from the power-generating module. fn is the nominal 

ŦǊŜǉǳŜƴŎȅ όрл IȊύ ƛƴ ǘƘŜ ƴŜǘǿƻǊƪ ŀƴŘ ɲŦ ƛǎ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŘŜǾƛŀǘƛƻƴ ƛƴ ǘƘŜ 

network. 
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15 2 d ii the frequency response deadband of frequency deviation and droop must 

be able to be reselected repeatedly; 

  

15 2 d iii in the event of a frequency step change, the power-generating module shall 

be capable of activating full active power frequency response, at or above 

the full line shown in Figure 6 in accordance with the parameters specified 

by each TSO (which shall aim at avoiding active power oscillations for the 

power-generating module) within the ranges given in Table 5. The combina-

tion of choice of the parameters specified by the TSO shall take possible 

technology-dependent limitations into account; 

30 sekunder  

15 2 d iv the initial activation of active power frequency response required shall not 

be unduly delayed. 

Så kort som muligt, skal begrundes hvis tid > 2 sekunder.  

15 2 d iv If the delay in initial activation of active power frequency response is 

greater than two seconds, the power- generating facility owner shall pro-

vide technical evidence demonstrating why a longer time is needed. 

  

15 2 d iv For power-generating modules without inertia, the relevant TSO may spec-

ify a shorter time than two seconds. If the power-generating facility owner 

cannot meet this requirement they shall provide technical evidence demon-

strating why a longer time is needed for the initial activation of active 

power frequency response; 
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tƳŀȄ ƛǎ ǘƘŜ ƳŀȄƛƳǳƳ ŎŀǇŀŎƛǘȅ ǘƻ ǿƘƛŎƘ ɲʄ ǊŜƭŀǘŜǎΦ ɲʄ ƛǎ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ŀŎπ

tive power output from the power- generating module. The power-generat-

ƛƴƎ ƳƻŘǳƭŜ Ƙŀǎ ǘƻ ǇǊƻǾƛŘŜ ŀŎǘƛǾŜ ǇƻǿŜǊ ƻǳǘǇǳǘ ɲʄ ǳǇ ǘƻ ǘƘŜ Ǉƻƛƴǘ ɲʄ1 in ac-

cordance with the times t1 and t2 ǿƛǘƘ ǘƘŜ ǾŀƭǳŜǎ ƻŦ ɲʄ1, t1 and t2 being 

specified by the relevant TSO according to Table 5. t1 is the initial delay. t2 is 

the time for full activation. 

15 2 d 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. In specifying the period, the TSO shall have 

regard to active power headroom and primary energy source of the power-

generating module; 

15 minutter.  

15 2 d 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; 

  

15 2 d vii the parameters specified by the relevant TSO in accordance with points (i), 

(ii), (iii) and (v) shall be notified to the relevant regulatory authority. The 
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modalities of that notification shall be specified in accordance with the ap-

plicable national regulatory framework; 

 

 

15 2 e  with regard to frequency restoration control, the power-generating module 

shall provide functionalities complying with specifications specified by the 

relevant TSO, aiming at restoring frequency to its nominal value or main-

taining power exchange flows between control areas at their scheduled val-

ues; 

  

15 2 f  with regard to disconnection due to underfrequency, power-generating fa-

cilities capable of acting as a load, including hydro pump-storage power-

generating facilities, shall be capable of disconnecting their load in case of 

underfrequency. The requirement referred to in this point does not extend 

to auxiliary supply; 

DK1: 49,0 Hz 

DK2: 48,5 Hz 

 

15 2 g  with regard to real-time monitoring of FSM:   

15 2 g i to monitor the operation of active power frequency response, the commu-

nication interface shall be equipped to transfer in real time and in a secured 

manner from the power-generating facility to the network control centre of 

the relevant system operator or the relevant TSO, at the request of the rel-

evant system operator or the relevant TSO, at least the following signals: 

Krav og liste defineret jf. artikel 14, stk. 5, litra d) nr. i) og 

ii). 
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15 2 g i τ status signal of FSM (on/off),   

15 2 g i τ scheduled active power output,   

15 2 g i τ actual value of the active power output,   

15 2 g i τ actual parameter settings for active power frequency response,   

15 2 g i τ droop and deadband;   

15 2 g ii the relevant system operator and the relevant TSO shall specify additional 

signals to be provided by the power-generating facility by monitoring and 

recording devices in order to verify the performance of the active power 

frequency response provision of participating power-generating modules. 

Krav og liste defineret jf. artikel 14, stk. 5, litra d), nr. i) og 

ii). 

 

15 3   With regard to voltage stability, type C power-generating modules shall be 

capable of automatic disconnection when voltage at the connection point 

reaches levels specified by the relevant system operator in coordination 

with the relevant TSO. 

  

15 3   The terms and settings for actual automatic disconnection of power-gener-

ating modules shall be specified by the relevant system operator in coordi-

nation with the relevant TSO. 

Distributionssystem krav. 

Overspænding (trin 3) = 1,2 pu i 100 ms 

Overspænding (trin 2) = 1,15 pu i 200 ms 

Overspænding (trin 1) = 1,1 pu i 60 sekunder 

Underspænding (trin 1) = 0,9 pu i 60 sekunder 

 

15 4   Type C power-generating modules shall fulfil the following requirements re-

lating to robustness: 

  

15 4 a  in the event of power oscillations, power-generating modules shall retain 

steady-state stability when operating at any operating point of the P-Q-ca-

pability diagram; 

  

15 4 b  without prejudice to paragraph 4 and 5 of Article 13, power-generating 

modules shall be capable of remaining connected to the network and oper-

ating without power reduction, as long as voltage and frequency remain 

within the specified limits pursuant to this Regulation; 

  

15 4 c  power-generating modules shall be capable of remaining connected to the 

network during single-phase or three- phase auto-reclosures on meshed 

network lines, if applicable to the network to which they are connected. 

Anlægget skal være designet til uden afbrydelse at kunne 

tolerere et momentant spændingsfasespring på op til 20° i 

tilslutningspunktet. 
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The details of that capability shall be subject to coordination and agree-

ments on protection schemes and settings as referred to in point (b) of Arti-

cle 14(5). 

15 5   Type C power-generating modules shall fulfil the following requirements re-

lating to system restoration: 

  

15 5 a  with regard to black start capability:   

15 5 a i black start capability is not mandatory without prejudice to the Member 

State's rights to introduce obligatory rules in order to ensure system secu-

rity; 

  

15 5 a ii power-generating facility owners shall, at the request of the relevant TSO, 

provide a quotation for providing black start capability. The relevant TSO 

may make such a request if it considers system security to be at risk due to 

a lack of black start capability in its control area; 

  

15 5 a iii a power-generating module with black start capability shall be capable of 

starting from shutdown without any external electrical energy supply within 

a time frame specified by the relevant system operator in coordination with 

the relevant TSO; 

R-TSO laver behovsanalyse, arrangerer tilbudsindhentning 

og indgår aftale med relevante aktører 

 

15 5 a iv a power-generating module with black start capability shall be able to syn-

chronise within the frequency limits laid down in point (a) of Article 13(1) 

and, where applicable, voltage limits specified by the relevant system oper-

ator or in Article 16(2); 

  

15 5 a v a power-generating module with black start capability shall be capable of 

automatically regulating dips in voltage caused by connection of demand; 

  

15 5 a vi a power-generating module with black start capability shall:   

15 5 a vi τ be capable of regulating load connections in block load,   

15 5 a vi τ be capable of operating in LFSM-O and LFSM-U, as specified in point (c) 

of paragraph 2 and Article 13(2), 

  

15 5 a vi τ control frequency in case of overfrequency and underfrequency within 

the whole active power output range between minimum regulating level 

and maximum capacity as well as at houseload level, 
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15 5 a vi τ be capable of parallel operation of a few power-generating modules 

within one island, and 

  

15 5 a vi τ control voltage automatically during the system restoration phase;   

15 5 b  with regard to the capability to take part in island operation:   

15 5 b i power-generating modules shall be capable of taking part in island opera-

tion if required by the relevant system operator in coordination with the 

relevant TSO and: 

Type D-anlæg skal kunne deltage i område-ø-drift.  

15 5 b i τ the frequency limits for island operation shall be those established in ac-

cordance with point (a) of Article 13(1), 

  

15 5 b i τ the voltage limits for island operation shall be those established in ac-

cordance with Article 15(3) or Article 16(2), where applicable; 

  

15 5 b ii power-generating modules shall be able to operate in FSM during island op-

eration, as specified in point (d) of paragraph 2. 

  

15 5 b ii In the event of a power surplus, power-generating modules shall be capable 

of reducing the active power output from a previous operating point to any 

new operating point within the P-Q-capability diagram. In that regard, the 

power-generating module shall be capable of reducing active power output 

as much as inherently technically feasible, but to at least 55 % of its maxi-

mum capacity; 

  

15 5 b iii the method for detecting a change from interconnected system operation 

to island operation shall be agreed between the power-generating facility 

owner and the relevant system operator in coordination with the relevant 

TSO. The agreed method of detection must not rely solely on the system 

operator's switchgear position signals; 

 Krav fra Energinet: 

9{Y/ ŋƴŘǊŜ ŘǊƛŦǘǎǎǘŀǘǳǎ ǘƛƭ έ{ƪŋǊǇŜǘ ŘǊƛŦǘέΦ 

Detektering: 

PMU data med ø-drift detekteringsmodul. 

15 5 b iv power-generating modules shall be able to operate in LFSM-O and LFSM-U 

during island operation, as specified in point (c) of paragraph 2 and Article 

13(2); 

  

15 5 c  with regard to quick re-synchronisation capability:   
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15 5 c i in case of disconnection of the power-generating module from the net-

work, the power-generating module shall be capable of quick re-synchroni-

sation in line with the protection strategy agreed between the relevant sys-

tem operator in coordination with the relevant TSO and the power-generat-

ing facility; 

 Krav fra Energinet: 

 

Hurtig gensynkronisering krævet for D-anlæg. 

 

For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 

For overplantede produktionsanlæg skal minimum en 

delmængde af anlægget kunne gensynkronisere for at 

returnere til driftspunktet, som det samlede anlæg 

havde i tilslutningspunktet før bortkoblingen. Produkti-

onsanlægget skal fortsat kunne overholde øvrige tekni-

ske krav efter gensynkronisering.  

 

For samplacerede produktionsanlæg skal produktions-

anlægget bidrage til, at det samlede anlæg kan opfylde 

krav om gensynkronisering. Gensynkronisering skal ko-

ordineres for de samplacerede anlæg.  

 

Kravene differentieres afhængigt af, om det samlede 

anlæg var i produktions- eller forbrugstilstand forud for 

hændelsen: 

 

¶ Hvis det samlede anlæg har været i produktionstil-

stand, skal det samlede anlæg returnere til drifts-

punktet, som det samlede anlæg havde i tilslutnings-

punktet før bortkoblingen. Gensynkroniseringen skal 

ske inden for 15 minutter. Afvigelser fra driftspunk-

tet tillades som følge af begrænsninger i primær 

energi. 
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¶ Hvis det samlede anlæg har været i forbrugstilstand, 

skal udvekslingen til elforsyningssystemet forblive 0, 

indtil den relevante systemoperatør giver tilladelse 

til ændringer. 

 

For at undgå toggling mellem produktionstilstand og 

forbrugstilstand tillades et dødbånd på ±5 % af den stør-

ste udvekslingskapacitet (PnG3 eller PnD3), dog maksimalt 

±25 MW omkring punktet for nuludveksling. I dødbån-

det tillades det, at det samlede anlæg beholder samme 

evne til gensynkronisering. 

 

15 5 c ii a power-generating module with a minimum re-synchronisation time 

greater than 15 minutes after its disconnection from any external power 

supply must be designed to trip to houseload from any operating point in 

its P-Q-capability diagram. In this case, the identification of houseload oper-

ation must not be based solely on the system operator's switchgear posi-

tion signals; 

  

15 5 c iii power-generating modules shall be capable of continuing operation follow-

ing tripping to houseload, irrespective of any auxiliary connection to the ex-

ternal network. The minimum operation time shall be specified by the rele-

vant system operator in coordination with the relevant TSO, taking into 

consideration the specific characteristics of prime mover technology. 

Synkrone produktionsanlæg: 0 min. 

Ikke-synkrone produktionsanlæg: 0 min da re-synkronise-

ringstid er < 15 minutter. 

 

15 6   Type C power-generating modules shall fulfil the following general system 

management requirements: 

  

15 6 a  with regard to loss of angular stability or loss of control, a power-generating 

module shall be capable of disconnecting automatically from the network in 

order to help preserve system security or to prevent damage to the power-

generating module. The power-generating facility owner and the relevant 

system operator in coordination with the relevant TSO shall agree on the 

criteria for detecting loss of angular stability or loss of control; 

 Krav fra Energinet: 

Produktionsanlægget skal være udstyret med beskyt-

telse til detektering af polslip eller tab af synkronisme. 

Ved konstateret polslip eller tab af synkronisme skal 

produktionsanlægget udkobles momentant af hensyn til 
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έǎȅǎǘŜƳ- ƻƎ ŀƴƭŋƎǎǎƛƪƪŜǊƘŜŘŜƴέΦ 5Ŝ ŀƴǾŜƴŘǘŜ ōŜǎƪȅǘπ

telsesfunktioner må ikke påvirke produktionsanlæggets 

έCw¢-ŜƎŜƴǎƪŀōŜǊέΣ ƛŘŜǘ ŀƴǾŜƴŘǘŜ ōŜǎƪȅǘǘŜƭǎŜǎƛƴŘǎǘƛƭƭƛƴπ

ger fastlægges på baggrund af simulering af relevante 

fejlscenarier. 

15 6 b  with regard to instrumentation:   

15 6 b i power-generating facilities shall be equipped with a facility to provide fault 

recording and monitoring of dynamic system behaviour. This facility shall 

record the following parameters: 

For anlæg der levere systemydelser, skal der installeres en 

PMU-enhed til verificering af den specificerede ydelse, 

herunder produktionsanlæggets dynamiske respons. 

 

15 6 b i τ voltage,   

15 6 b i τ active power,   

15 6 b i τ reactive power, and   

15 6 b i τ frequency.   

15 6 b i The relevant system operator shall have the right to specify quality of sup-

ply parameters to be complied with on condition that reasonable prior no-

tice is given; 

For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 

For samplacerede produktionsanlæg skal der opsættes 

monitorering med PMU-måling. PMU-enheden/-

enhederne skal etableres i de fysiske tilslutninger i tilslut-

ningspunktet. Der skal kun etableres en enkelt PMU-

enhed i hver af de fysiske tilslutninger i tilslutningspunktet 

for det samlede anlæg, uanset krav til PMU-måling for 

hhv. de samplacerede produktions-, forbrugs- og/eller 

energilageranlæg. PMU-enhedens/-enhedernes tekniske 

specifikationer og dataudvekslingsformat fastsættes af 

den relevante systemoperatør i forbindelse med nettil-

slutningsaftalen. 

 

 

15 6 b ii the settings of the fault recording equipment, including triggering criteria 

and the sampling rates shall be agreed between the power-generating facil-

ity owner and the relevant system operator in coordination with the rele-

vant TSO; 

 Krav fra Energinet: 

Logning skal realiseres via et elektronisk udstyr, der kan 

opsættes til, som minimum, at logge relevante hændel-

ser for nedennævnte signaler i tilslutningspunktet ved 
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fejl i det kollektive elforsyningssystem og tilsluttet an-

læg. 

Anlægsejer skal installere et logningsudstyr, der som mi-

nimum registrerer: 

- Spænding for hver fase for anlægget 

- Strøm for hver fase for anlægget 

- Aktiv effekt for anlægget (kan være beregnede stør-

relse) 

- Reaktiv effekt for anlægget (kan være beregnede stør-

relse) 

- Frekvens for anlægget (kan være beregnede størrelse, 

kan være rotorhastighed (synkrongenerator)) 

- Aktivering af interne beskyttelsesfunktioner 

Specifikke krav til måling, her initiering af logning, kan 

beskrives i nettilslutningsaftalen. 

Logningen skal udføres som sammenhængende tidsse-

rier af måleværdier med angivet tid før (-) og efter (+) 

efter hændelsestidspunktet. 

Logning af hændelser differentieres med udgangspunkt i 

anlæggets nominelle effekt. 

Følgende logninger/filer skal på efterspørgsel leveres: 

 
Note: Ved fast scan logges kun spændinger og strømme. 

Alle målinger og data, der skal opsamles, skal logges 

med en tidsstempling og en nøjagtighed, som sikrer, at 

disse kan korreleres med hinanden og med tilsvarende 

registreringer i det kollektive elforsyningssystem. 
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Logningen skal arkiveres i minimum tre måneder fra fejl-

situationen, dog maksimalt op til 100 hændelser. 

Den relevante DSO og/eller Energinet skal på forlan-

gende have adgang til loggede og relevante registrerede 

informationer. 

 

For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 

For samplacerede produktionsanlæg skal der etableres 

TFR. TFR-enheden/-enhederne skal etableres i de fysiske 

tilslutninger i tilslutningspunktet. Der skal kun etableres 

en enkelt TFR-enhed i hver af de fysiske tilslutninger i til-

slutningspunktet for det samlede anlæg, uanset kravet 

til TFR for hhv. de samplacerede produktions-, forbrugs- 

og/eller energilageranlæg. 

15 6 b iii the dynamic system behaviour monitoring shall include an oscillation trig-

ger specified by the relevant system operator in coordination with the rele-

vant TSO, with the purpose of detecting poorly damped power oscillations; 

Inkluderet i trigger signaler fra 15.6.b.ii  

15 6 b iv the facilities for quality of supply and dynamic system behaviour monitoring 

shall include arrangements for the power-generating facility owner, and the 

relevant system operator and the relevant TSO to access the information. 

The communications protocols for recorded data shall be agreed between 

the power-generating facility owner, the relevant system operator and the 

relevant TSO; 

 Krav fra Energinet: 

Filformat: COMTRADE 

IEEE C37.111:1999, IEEE Standard Common Format for 

Transient Data Exchange (COMTRADE) for Power Sys-

tems 

15 6 c  with regard to the simulation models:   

15 6 c i at the request of the relevant system operator or the relevant TSO, the 

power-generating facility owner shall provide simulation models which 

properly reflect the behaviour of the power-generating module in both 

steady- state and dynamic simulations (50 Hz component) or in electromag-

netic transient simulations. 

 Krav fra Energinet: 

Krav i bilag B (simuleringsmodeller). 
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Ved tilslutning af produktionsanlæg i de nationale test-

centre i Høvsøre og Østerild, skal der ikke leveres simu-

leringsmodeller efter bilag B (simuleringsmodeller) for 

produktionsanlægget. 

15 6 c i The power-generating facility owner shall ensure that the models provided 

have been verified against the results of compliance tests referred to in 

Chapters 2, 3 and 4 of Title IV, and shall notify the results of the verification 

to the relevant system operator or relevant TSO. Member States may re-

quire that such verification be carried out by an authorised certifier; 

 For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg:  

For samplacerede og/eller overplantede produktionsan-

læg skal simuleringsmodeller kunne repræsentere tekni-

ske krav til anlægget samt driftsforhold forbundet med 

overplantning og samplacering. For et overplantet pro-

duktionsanlæg evalueres nøjagtighedskrav til simule-

ringsmodellerne på baggrund af udvekslingskapaciteten 

(PnG3). 

 

Eftersom tekniske krav til et overplantet anlæg fastsæt-

tes med udgangspunkt i udvekslingskapaciteten (PnG3), 

vil en ændring af denne kræve opdatering af simule-

ringsmodellerne. 

 

For samplacerede produktionsanlæg skal de samplace-

rede anlæg indgå i samlede simuleringsmodeller for 

hver af de påkrævede modeltyper (stationær, RMS, EMT 

og harmonisk). 

 

Hvis der er modstridende krav til simuleringsmodellerne  

for produktions-, energilager- og/eller forbrugsanlæg,  

som har indflydelse på det samlede respons, skal sy-

stembrugeren vælge det krav, som vil resultere i den 

mest retvisende repræsentation af det samlede anlæg. 
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Simuleringsmodellerne skal være retvisende for produk-

tionsanlægget og for det samlede anlægs respons i til-

slutningspunktet. 

 

Hvis produktionsanlægget bidrager til opfyldelse af tek-

niske krav til de øvrige samplacerede anlæg, skal dette 

være inkluderet i de relevante simuleringsmodeller. 

 

Hvis øvrige samplacerede anlæg bidrager til opfyldelse 

af tekniske krav til produktionsanlægget, skal dette være 

inkluderet i de relevante simuleringsmodeller. 

 

Hvis det samplacerede anlæg benytter fælles parkregu-

lator og/eller hjælpeudstyr (STATCOM, synkronkompen-

sator osv.), skal disse være inkluderet i de relevante si-

muleringsmodeller. 

 

Simuleringsmodellerne skal være repræsentative for alle  

relevante driftsforhold inklusive selvstændig drift af pro-

duktionsanlægget. 

 

Simuleringsmodellerne skal indeholde relevante signaler  

og målinger for produktionsanlægget samt signaler til 

koordinering med øvrige anlæg og responset i tilslut-

ningspunktet. 

 

De relevante simuleringsmodeller skal indeholde alle be-

skyttelsesfunktioner for produktionsanlægget og det 

samlede anlæg, som er relevante for det samlede an-

lægs dynamiske respons i tilslutningspunktet. 
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Simuleringsmodellerne skal kunne afspejle interne hæn-

delser, som resulterer i væsentlig ændring af aktiv effekt 

evalueret i tilslutningspunktet. Væsentlig ændring af ak-

tiv effekt defineres som 50 % af største udvekslingska-

pacitet (PnG3 eller PnD3). Dog skal alle hændelser med ak-

tiv effektændring større end 500 MW afspejles. System-

brugeren skal redegøre for disse hændelser. 

 

Systembrugeren skal sikre retvisende dokumentation og  

verifikation af simuleringsmodellerne for produktionsan-

lægget og det samplacerede anlægs respons i tilslut-

ningspunktet. Dokumentation og verifikation skal inklu-

dere angivelse af de anlæg i det samplacerede anlæg, 

som bidrager til overholdelse af tekniske krav. 

 

Systembrugeren skal aggregere simuleringsmodellerne 

for det samlede anlæg i så stor udstrækning som muligt, 

jf. ovenstående. Den relevante systemoperatør kan god-

kende afvigelser fra øvrige aggregeringskrav, hvis sy-

stembrugeren i tilstrækkeligt omfang kan begrunde, at 

en anden aggregering af simuleringsmodellerne giver et 

væsentlig bedre repræsentation af det samlede anlægs 

respons. 

 

15 6 c ii the models provided by the power-generating facility owner shall contain 

the following sub-models, depending on the existence of the individual 

components: 

  

15 6 c ii τ alternator and prime mover,   

15 6 c ii τ speed and power control,   

15 6 c ii τ ǾƻƭǘŀƎŜ ŎƻƴǘǊƻƭΣ ƛƴŎƭǳŘƛƴƎΣ ƛŦ ŀǇǇƭƛŎŀōƭŜΣ ǇƻǿŜǊ ǎȅǎǘŜƳ ǎǘŀōƛƭƛǎŜǊ όΨt{{Ωύ 

function and excitation control system, 
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15 6 c ii τ power-generating module protection models, as agreed between the rel-

evant system operator and the power- generating facility owner, and 

  

15 6 c ii τ converter models for power park modules;   

15 6 c iii the request by the relevant system operator referred to in point (i) shall be 

coordinated with the relevant TSO. It shall include: 

 Krav fra Energinet: 

 

Krav præciseres i artikel 15, stk. 6, litra c), nr. i). 

15 6 c iii τ the format in which models are to be provided,   

15 6 c iii τ the provision of documentation on a model's structure and block dia-

grams, 

  

15 6 c iii τ an estimate of the minimum and maximum short circuit capacity at the 

connection point, expressed in MVA, as an equivalent of the network; 

  

15 6 c iv the power-generating facility owner shall provide recordings of the power-

generating module's performance to the relevant system operator or rele-

vant TSO if requested. The relevant system operator or relevant TSO may 

make such a request, in order to compare the response of the models with 

those recordings; 

  

15 6 d  with regard to the installation of devices for system operation and devices 

for system security, if the relevant system operator or the relevant TSO 

considers that it is necessary to install additional devices in a power-gener-

ating facility in order to preserve or restore system operation or security, 

the relevant system operator or relevant TSO and the power-generating fa-

cility owner shall investigate that matter and agree on an appropriate solu-

tion; 

 Krav fra Energinet: 

Systemværn: 

For synkrone produktionsanlæg gælder: Krav om syn-

krongeneratorers behov for systemværn afdækkes, når 

tilslutningspunkt er tildelt. 

For ikke-synkrone produktionsanlæg gælder: 

Et anlæg skal være udstyret med et systemværn, som er 

en nødreguleringsfunktion, der på baggrund af en ned-

reguleringsordre meget hurtigt skal kunne regulere den 

aktive effekt leveret fra et produktionsanlæg til et eller 

flere foruddefinerede sætpunkter. Sætpunkterne fast-

lægges af den relevante systemoperatør ved idriftsæt-

telsen. 
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Anlægget skal have mulighed for minimum fem forskel-

lige konfigurérbare reguleringstrin. 

Som standardværdier anbefales følgende regule-

ringstrin: 

1. Til 70 % af mærkeeffekt 

2. Til 50 % af mærkeeffekt 

3. Til 40 % af mærkeeffekt 

4. Til 25 % af mærkeeffekt 

5. Til 0 % af mærkeeffekt, dvs. anlægget er stoppet. 

Reguleringen skal påbegyndes inden for 1 sekund og 

skal være fuldført indenfor 10 sekunder fra modtagelse 

af ordre om nedregulering. 

I det tilfælde at der til systemværnet beordres en opre-

gulering, f.eks. fra trin 4 (25 %) til 3 (40 %), accepteres 

det, at designmæssige grænser for anlæggets generato-

rer eller øvrige anlægsenheder kan give en forøget tid 

for fuldførelse af ordren. 

Automatisk nedreguleringsfunktion af aktiv effekt ved 

stopvindhastighed: 

Et produktionsanlæg, hvor primær energi er vind, skal 

kunne nedregulere den aktive effektproduktion, når der 

optræder høje vindhastigheder, inden vindmøllernes 

indbyggede beskyttelsesfunktion ved høje vindhastighe-

der (stopvindhastighed) aktiveres. 
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Produktionsanlægget skal kunne regulere den aktive ef-

fekt til en vilkårlig værdi i intervallet fra 100 % til 10 % af 

Pn. 

Reguleringsfunktionen skal kunne aktiveres / de-aktive-

res via ordrer. 

Nedregulering kan foretages som en kontinuert regule-

ring eller en diskret regulering. 

Diskret regulering må maksimalt have en trinstørrelse 

på 25 % af mærkeeffekten inden for det skraverede om-

råde vist nedenfor. 

 

Nedreguleringsbåndet aftales med den relevante sy-

stemoperatør ved idriftsættelse af produktionsanlæg-

get. Bredden af nedreguleringsbåndet kan afhænge af 

de lokale vindforhold.  

Den automatiske nedreguleringsfunktion præciseres 

som minimum ved:  
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Vindhastighed - aktivering nedregulering [m/s], Vindha-

stighed - 10 % af Pn [m/s], vindhastighed ς cutout [m/s] 

 

For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 

For overplantede synkrone produktionsanlæg eller ikke-

synkrone produktionsanlæg, skaleres de foruddefine-

rede reguleringstrin for systemværnet med udvekslings-

kapaciteten (PnG3). 

 

For samplacerede synkrone produktionsanlæg eller 

ikke-synkrone produktionsanlæg, skal produktionsan-

lægget bidrage til, at det samlede anlæg opnår de forud-

defineret reguleringstrin for effektudveksling i tilslut-

ningspunktet i tilfælde af aktivering af systemværnet. Bi-

drag fra de samplacerede anlæg skal koordineres, så det 

samlede anlæg følger kravene til påbegyndelse af regu-

lering, fuldendt regulering, reguleringstrin og nøjagtig-

hed.  

 

Kravene differentieres afhængigt af, om det samlede 

anlæg var i produktionstilstand eller forbrugstilstand 

forud for aktivering af systemværnet.  

 

For at undgå toggling mellem produktionstilstand og 

forbrugstilstand, tillades et dødbånd på ±5 % af den 
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største udvekslingskapacitet (PnG3 eller PnD3), dog maksi-

malt ±25 MW, omkring punktet for nuludveksling. I død-

båndet tillades det, at det samlede anlæg fastholder 

hidtidige systemværnsindstillinger. 

 

Produktionstilstand: 

Hvis det samlede anlæg er i produktionstilstand, skal sy-

stemværnet som minimum overholde følgende krav: 

 

a) Systemværnet skal på baggrund af en nedregule-

ringsordre meget hurtigt kunne regulere den aktive 

effekt leveret fra det samlede anlæg til et eller flere 

foruddefinerede sætpunkter. Sætpunkterne fastlæg-

ges af den relevante systemoperatør ved idriftsæt-

telsen. 

 

b) Anlægget skal have mulighed for minimum fem for-

skellige konfigurérbare reguleringstrin, der som ud-

gangspunkt er: 

1. Til 70 % af mærkeeffekt 

2. Til 50 % af mærkeeffekt 

3. Til 40 % af mærkeeffekt 

4. Til 25 % af mærkeeffekt 

5. Til 0 % af mærkeeffekt, dvs. anlægget er stoppet, 

men ikke udkoblet. 
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c) Reguleringen skal påbegyndes inden for 1 sekund og 

skal være fuldført inden for 10 sekunder fra modta-

gelse af ordre om nedregulering. 

 

d) Reguleringstrinnene fastsættes af den relevante sy-

stemoperatør i koordination med systembrugeren 

ved eller efter indgåelse af nettilslutningsaftale og 

senest ved tildeling af ION. 

 

e) Hvis der til systemværnet beordres en opregulering, 

accepteres det, at designmæssige grænser for an-

læggets generatorer eller øvrige anlægsenheder kan 

give en forøget tid for fuldførelse af ordren. 

 

Forbrugstilstand: 

Hvis det samlede anlæg er i forbrugstilstand, skal sy-

stemværnet som minimum overholde følgende krav: 

 

a) Systemværnet skal kunne regulere det samlede an-

lægs aktive effektoptag til et af flere foruddefine-

rede reguleringstrin. 

 

b) Det samlede anlæg skal kunne indstilles med mini-

mum fem forskellige konfigurérbare reguleringstrin. 

 

c) Reguleringen skal påbegyndes inden for 1 sekund og 

skal være fuldført inden for 10 sekunder fra modta-

gelse af ordre om regulering. 

 



84/210 
 

Dok. 26/06860-1 Offentlig/Public 

d) Reguleringstrinnene fastsættes af den relevante sy-

stemoperatør i koordination med systembrugeren 

ved eller efter indgåelse af nettilslutningsaftale og 

senest ved tildeling af ION. 

  

Hvis der i produktionsanlægget indgår produktionsenhe-

ŘŜǊ ƳŜŘ ǾƛƴŘ ǎƻƳ ǇǊƛƳŋǊ ŜƴŜǊƎƛƪƛƭŘŜΣ ǎƪŀƭ ƪǊŀǾ ƻƳ έŀǳπ

tomatisk nedreguleringsfunktion af aktiv effekt ved 

ǎǘƻǇǾƛƴŘƘŀǎǘƛƎƘŜŘέ ŦǄƭƎŜǎ ƻƎ ǎƪŀƭŜǊŜǎ ƳŜŘ ǳŘǾŜƪǎƭƛƴƎǎπ

kapaciteten (PnG3). For produktionsanlæg bestående af 

produktionsenheder med forskellige typer af primære 

energikilder, kan den relevante systemoperatør fast-

sætte en alternativ skaleringsfaktor på baggrund af for-

holdet mellem installeret kapacitet af vindbaserede pro-

duktionsenheder i forhold til den samlede kapacitet af 

installeret produktionskapacitet (PnG1). 

 

15 6 e  the relevant system operator shall specify, in coordination with the relevant 

TSO, minimum and maximum limits on rates of change of active power out-

put (ramping limits) in both an up and down direction of change of active 

power output for a power-generating module, taking into consideration the 

specific characteristics of prime mover technology; 

Op: Min: 1 % af Pn/min 

Op: Max: 20 % af Pn dog højest 60 MW/min 

 

Ned: Min: 1 % af Pn/min 

Ned: Max: 20 % af Pn dog højest 60 MW/min 

 

Kravene til minimum og maksimum gradienter for æn-

dring af aktiv effekt er gældende, hvis andre betingel-

ser/regler ikke fastsætter respektive gradienter herunder 

også systemydelser, energimarked etc. 

 

For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 
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Reguleringen skal foregå tilnærmelsesvis lineært i regule-

ringsperioden på 1 minut under hensyntagen til energikil-

dens teknologiske karakteristika. 

 

I forbindelse med eftervisning af krav vil den relevante sy-

stemoperatør vurdere konkret og på baggrund af en sam-

let vurdering, om afvigelsen fra lineær regulering er til-

nærmelsesvis lineært. Vurderingen foretages for vilkårlig 

1-minuts tidsperioder med en opløsning på 1 sekund. Den 

relevante systemoperatør vil i vurderingen lægge vægt på 

følgende: 

¶ Forskel mellem den tilladte maksimumgradient for 

ændring af aktiv effekt og den største realiserede gra-

dient, som er beregnet over 1 sekund. 

¶ Antal af evt. oscillationerne i den realiserede aktiv ef-

fektregulering over 1 minut. 

¶ Forskel mellem mindste og største værdi i periodeti-

den for evt. oscillationer. 

¶ Anlægsejers redegørelse for afvigelsens nødvendig på 

basis af anlæggets teknologiske karakteristika. 

 

For overplantede og/eller samplacerede produktionsan-

læg skaleres kravet til aktiv effekt-rampebegrænsninger 

med den største udvekslingskapacitet (PnG3 eller PnD3). 

 

Hvis produktionsanlægget regulerer aktiv effekt samtidig 

med samplacerede anlæg, må produktionsanlægget ikke 

rampe aktiv effekt i en sådan grad, at ændring af aktiv 

effekt-udveksling mellem elforsyningssystemet og det 

samlede anlæg overstiger rampebegrænsningens 

maksimalværdi i tilslutningspunktet. 
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Der skal implementeres en teknisk løsning, som koordine-

rer de samplacerede anlægs aktiv effekt-regulering såle-

des, at det samlede anlæg overholder rampebegrænsnin-

gens maksimalværdi. 

 

I situationer, hvor tilgængelighed af primær energi forår-

sager tab af aktiv effekt-produktion, er det samlede anlæg 

ikke underlagt rampebegrænsningerne. I disse situationer 

må den totale ændring i udveksling af aktiv effekt i tilslut-

ningspunktet ikke være større end PnG3. Hvis den totale 

ændring af aktiv effekt-udveksling er større end PnG3, skal 

de samplacerede anlæg nedregulere i det nødvendige 

omfang. Rampebegrænsningerne undtages ikke i forbin-

delse med den efterfølgende opregulering af aktiv effekt-

produktion, når den primære energis tilgængelighed gen-

oprettes. 

 

15 6 f  earthing arrangement of the neutral-point at the network side of step-up 

transformers shall comply with the specifications of the relevant system op-

erator. 

Stjernepunktet skal være isoleret og ført ud, således at 

det kan direkte jordes eller jordes gennem en reaktans. 

 

Øvrige krav er defineret i netdimensioneringskriterier for 

net over 100 kV. 

 

General requirements for type D power-generating modules   

16 1   In addition to fulfilling the requirements listed in Article 13, except for Arti-

cle 13(2)(b), (6) and (7), Article 14, except for Article 14(2), and Article 15, 

except for Article 15(3), type D power-generating modules shall fulfil the re-

quirements set out in this Article. 

  

16 2   Type D power-generating modules shall fulfil the following requirements re-

lating to voltage stability: 

  

16 2 a  with regard to voltage ranges:   
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16 2 a i without prejudice to point (a) of Article 14(3) and point (a) of paragraph 3 

below, a power-generating module shall be capable of staying connected to 

the network and operating within the ranges of the network voltage at the 

connection point, expressed by the voltage at the connection point related 

to the reference 1 pu voltage, and for the time periods specified in Tables 

6.1 and 6.2; 

6.1: (110 ς 300 kV) 

 

DK1: 

0,85 ς 0,90 pu/ 60 min 

1,118 ς 1,15 pu/ 60 min 

 

DK2: 

1,05 ς 1,1 pu/60 min 

6.2 (300 ς 400 kV) 

 

DK1: 

0,85 ς 0,90 pu/ 60 min 

1,05 ς 1,1 pu/ 60 min 

 

DK2: 

1,05 ς 1,1 pu/ 60 min 

 

16 2 a ii the relevant TSO may specify shorter periods of time during which power-

generating modules shall be capable of remaining connected to the net-

work in the event of simultaneous overvoltage and underfrequency or sim-

ultaneous undervoltage and overfrequency; 

  

16 2 a iii notwithstanding the provisions of point (i), the relevant TSO in Spain may 

require power-generating modules to be capable of remaining connected 

to the network in the voltage range between 1,05 pu and 1,0875 pu for an 

unlimited period; 

  

16 2 a iv for the 400 kV grid voltage level (or alternatively commonly referred to as 

380 kV level), the reference 1 pu value is 400 kV; for other grid voltage lev-

els, the reference 1 pu voltage may differ for each system operator in the 

same synchronous area; 

 DK1: 

¶ 1 pu ved 150 kV er 152 kV 

¶ 1 pu ved 220 kV er 220 kV 

¶ 1 pu ved 400 kV er 400 kV. 

 

DK2: 

¶ 1 pu ved 132 kV er 138 kV 
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¶ 1 pu ved 220 kV er 234 kV 

¶ 1 pu ved 400 kV er 400 kV. 

16 2 a v notwithstanding the provisions of point (i), the relevant TSOs in the Baltic 

synchronous area may require power-generating modules to remain con-

nected to the 400 kV network in the voltage range limits and for the time 

periods that apply in the Continental Europe synchronous area; 

 

 

 

The table shows the minimum time periods during which a power-generat-

ing module must be capable of operating for voltages deviating from the 

reference 1 pu value at the connection point without disconnecting from 

the network, where the voltage base for pu values is from 110 kV to 300 kV. 
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The table shows the minimum time periods during which a power-generat-

ing module must be capable of operating for voltages deviating from the 

reference 1 pu value at the connection point without disconnecting from 

the network where the voltage base for pu values is from 300 kV to 400 kV. 

16 2 b  wider voltage ranges or longer minimum time periods for operation may be 

agreed between the relevant system operator and the power-generating 

facility owner in coordination with the relevant TSO. If wider voltage ranges 

or longer minimum times for operation are economically and technically 

feasible, the power-generating facility owner shall not unreasonably with-

hold an agreement; 

 Krav fra Energinet: 

Transmissionssystemet: pt ikke relevant. 
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16 2 c  without prejudice to point (a), the relevant system operator in coordination 

with the relevant TSO shall have the right to specify voltages at the connec-

tion point at which a power-generating module is capable of automatic dis-

connection. The terms and settings for automatic disconnection shall be 

agreed between the relevant system operator and the power-generating 

facility owner. 

 Krav fra Energinet: 

Transmissionssystemet: pt ikke relevant. 

Distributionssystemskrav: 

Overspænding (trin 3) = 1,2 pu i 100 ms 

Overspænding (trin 2) = 1,15 pu i 200 ms 

Overspænding (trin 1) = 1,1 pu i 60 sekunder 

Underspænding (trin 1) = 0,9 pu i 60 sekunder 

16 3   Type D power-generating modules shall fulfil the following requirements in 

relation to robustness: 

  

16 3 a  with regard to fault-ride-through capability:   

16 3 a i power-generating modules shall be capable of staying connected to the 

network and continuing to operate stably after the power system has been 

disturbed by secured faults. That capability shall be in accordance with a 

voltage-against-time profile at the connection point for fault conditions 

specified by the relevant TSO. 

 

The voltage-against-time-profile shall express a lower limit of the actual 

course of the phase-to-phase voltages on the network voltage level at the 

connection point during a symmetrical fault, as a function of time before, 

during and after the fault. 

 

That lower limit shall be specified by the relevant TSO, using the parame-

ters set out in Figure 3 and within the ranges set out in Tables 7.1 and 7.2 

for type D power-generating modules connected at or above the 110 kV 

level. 

 

 

CE ς PPM - #3-A16(3)(a) 

Spænding (pu) Tid [sekunder] 

Uret: 0 tclear: 0,15 

Uclear: 0 trec1: 0,15 

Urec1: 0 trec2: 0,15 

Urec2: 0,85 trec3: 1,5 

 

CE ς SPGM - #4-A16(3)(a) 

Spænding (pu) Tid [sekunder] 

Uret: 0 tclear: 0,15 

Uclear: 0,6 trec1: 0,15 

Urec1: 0,6 trec2: 0,75 

Urec2: 0,85 trec3: 1,5 
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That lower limit shall also be specified by the relevant TSO, using parame-

ters set out in Figure 3 and within the ranges set out in Tables 3.1 and 3.2 

for type D power-generating modules connected below the 110 kV level; 

 

 

N ς PPM - #5-A16(3)(a) 

Spænding (pu) Tid [sekunder] 

Uret: 0 tclear: 0,15 

Uclear: 0 trec1: 0,15 

Urec1: 0 trec2: 0,15 

Urec2: 0,9 trec3: 1,5 

 

N ς SPGM - #6-A16(3)(a) 

Spænding (pu) Tid [sekunder] 

Uret: 0 tclear: 0,15 

Uclear: 0,6 trec1: 0,15 

Urec1: 0,6 trec2: 0,75 

Urec2: 0,9 trec3: 1,5 

 
Spændingens synkronkomposant skal indgå ved spænd-

ingsevalueringen. 

 

(Følgende figurer er også vist i afsnit 1.1nederst) 

 

UV-FRT krav til distributionstilsluttede synkrone produkti-

onsanlæg i af type B, C og D i DK1 og DK2: 
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UV-FRT krav til distributionstilsluttede ikke-synkrone pro-

duktionsanlæg i af type B, C og D i DK1 og DK2: 

 

 

UV-FRT krav til transmissionstilsluttede synkrone produk-

tionsanlæg i DK1: 

 

 

UV-FRT krav til transmissionstilsluttede ikke-synkrone pro-

duktionsanlæg i DK1: 

 

 

UV-FRT krav til transmissionstilsluttede synkrone produk-

tionsanlæg i DK2: 
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UV-FRT krav til transmissionstilsluttede ikke-synkrone pro-

duktionsanlæg i DK2: 

 

 

For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 

For samplacerede ikke-synkrone produktionsanlæg, er det 

tilladt at en delmængde af produktionsanlægget udkob-

ler. Det er en forudsætning herfor, at alle øvrige tekniske 

krav under og efter hændelsen er overholdt. Dette inklu-

derer at det samlede anlæg er i stand til at vende tilbage 

til samme driftspunkt for udveksling af aktiv effekt i tilslut-

ningspunktet som før hændelsen, der udløste FRT-

forløbet. 

 

16 3 a ii each TSO shall specify the pre-fault and post-fault conditions for the fault-

ride-through capability referred to in point (iv) of Article 14(3)(a). The speci-

fied pre-fault and post-fault conditions for the fault-ride-through capability 

shall be made publicly available; 

Kortslutningskataloget fastlægger metode for beregning 

af kortslutningseffekt samt beregner konditioner i kendte 

tilslutningspunkter. 
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16 3 b  at the request of a power-generating facility owner, the relevant system op-

erator shall provide the pre-fault and post- fault conditions to be consid-

ered for fault-ride-through capability as an outcome of the calculations at 

the connection point as specified in point (iv) of Article 14(3)(a) regarding: 

 Se artikel 14, stk. 3, litra a), nr. iv). 

16 3 b i pre-fault minimum short circuit capacity at each connection point ex-

pressed in MVA; 

 Se artikel 14, stk. 3, litra a), nr. iv). 

16 3 b ii pre-fault operating point of the power-generating module expressed as ac-

tive power output and reactive power output at the connection point and 

voltage at the connection point; and 

 Krav fra Energinet:  

Anlægskonditioner: 

Anlægstolerancen er specificeret ved Pn og Qmin. 
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16 3 b iii post-fault minimum short circuit capacity at each connection point ex-

pressed in MVA; 

 Se artikel 14, stk. 3, litra a), nr. iv). 

16 3 c  fault-ride-through capabilities in case of asymmetrical faults shall be speci-

fied by each TSO. 

Angivne FRT-krav gælder for symmetrisk og asymmetriske 

fejl, hvor referencen er spændingens synkronkomposant. 

 

Robusthedskrav overfor gentagne fejl 

Det påhviler anlægsejer, at sikre produktionsanlægget 

mod mekaniske og elektriske følgevirkninger i forbindelse 

med mulig genindkobling efter symmetriske såvel som 

asymmetriske fejl i transmissionssystemet. 

Foranstaltningerne i forbindelse med dette må ikke kom-

promittere produktionsanlæggets specificerede øvrige 

egenskaber. 

 

16 4   Type D power-generating modules shall fulfil the following general system 

management requirements: 

  

16 4 a  with regard to synchronisation, when starting a power-generating module, 

synchronisation shall be performed by the power-generating facility owner 

only after authorisation by the relevant system operator; 

  

16 4 b  the power-generating module shall be equipped with the necessary syn-

chronisation facilities; 

  

16 4 c  synchronisation of power-generating modules shall be possible at frequen-

cies within the ranges set out in Table 2; 

  

16 4 d  the relevant system operator and the power-generating facility owner shall 

agree on the settings of synchronisation devices to be concluded prior to 

operation of the power-generating module. This agreement shall cover: 

  

16 4 d i voltage;   

16 4 d ii frequency;   

16 4 d iii phase angle range;   

16 4 d iv phase sequence;   

16 4 d v deviation of voltage and frequency.   
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Chapter 2 - Requirements for synchronous power-generating modules   

Requirements for type B synchronous power-generating modules   

17 1   Type B synchronous power-generating modules shall fulfil the requirements 

listed in Articles 13, except for Article 13(2)(b), and 14. 

  

17 2   Type B synchronous power-generating modules shall fulfil the following ad-

ditional requirements relating to voltage stability: 

  

17 2 a  with regard to reactive power capability, the relevant system operator shall 

have the right to specify the capability of a synchronous power-generating 

module to provide reactive power; 

  

17 2 b  with regard to the voltage control system, a synchronous power-generating 

module shall be equipped with a permanent automatic excitation control 

system that can provide constant alternator terminal voltage at a selectable 

setpoint without instability over the entire operating range of the synchro-

nous power-generating module. 

  

17 3   With regard to robustness, type B synchronous power-generating modules 

shall be capable of providing post-fault active power recovery. The relevant 

TSO shall specify the magnitude and time for active power recovery. 

Der specificeres ikke yderlig robusthedsresponskrav end 

der er specificeret i de øvrige artikler. 

 

Anlægsegenskaber for robusthed må ikke forsinkes eller 

begrænses ved et specifikt design med udgangspunkt i 

denne artikel. 

 

 

For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 

For at undgå toggling mellem produktionstilstand og for-

brugstilstand, tillades et dødbånd på ±5 % af den største 

udvekslingskapacitet (PnG3 eller PnD3), dog maksimalt 

±25 MW omkring punktet for nuludveksling. I dødbåndet 

tillades det, at det samlede anlæg beholder samme 

PFAPR-indstillinger. 
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PFAPR-karakteristikken i hvert enkelt nedenstående til-

fælde har en nedre grænse under 0 MW frem til T1. Dette 

tillader kortvarig reversering af effektretningen. Det sam-

lede anlæg må maksimalt reversere til det mest restriktive 

af: 

¶ 50 pct af udvekslingskapaciteten (PnG3 i produktionstil-

stand og PnD3 i forbrugstilstand). 

¶ Udvekslingskapaciteten i den reverserede retning (PnG3 

i forbrugstilstand eller PnD3 i produktionstilstand). 

 

Det samlede anlæg må ikke ændre PFAPR-indstillinger un-

der PFAPR-responset. 

 

Synkrone produktionsanlæg, der samplaceres med et for-

brugsanlæg eller med både et forbrugsanlæg og et energi-

lageranlæg: 

 

For samplacerede synkrone produktionsanlæg, skal pro-

duktionsanlægget bidrage til at det samlede anlæg efter 

et indsvingningsforløb opnår effektudvekslingen som før 

hændelsen, når driftsforholdene i tilslutningspunktet er 

tilbage i normaldriftsområdet. Bidrag fra de samplacerede 

anlæg skal koordineres, så det samlede anlæg følger kra-

vene til indsvingningsforløb, tid og nøjagtighed. 

Kravene differentieres afhængigt af, om det samlede an-

læg har været i produktionstilstand eller forbrugstilstand 

forud for hændelsen. 

 

Produktionstilstand: 
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Hvis det samlede anlæg har været i produktionstilstand, 

skal det samlede anlæg overholde følgende krav til ind-

svingningsforløb, tid og nøjagtighed: 

 

Det samlede anlæg skal efter et indsvingningsforløb retur-

nere til samme driftspunkt og driftstilstand som før hæn-

delsen. Regulering af aktiv effekt skal være udført senest 

5 sekunder efter, at driftsforholdene i tilslutningspunktet 

er tilbage i normaldriftsområdet. 

 

Nøjagtighed for en fuldført regulering skal være i området 

±5 % af PnG3. Reguleringen 

skal ske med en tilnærmelsesvis konstant gradient, hvor 

den aktive effekt under indsvingningsforløbet 

skal ligge inden for området defineret på Figur SP1, hvor: 

¶ T0 er tidspunktet, hvor driftsforholdene er tilbage i 

normaldriftsområdet. 

¶ T1 er 1 sekund efter T0 og er tidsfristen for håndtering 

af eventuel reversering for det samlede anlæg. Hvis 

nødvendigt, af hensyn til det synkrone produktionsan-

lægs fysiske begrænsninger, kan den relevante sy-

stemoperatør aftale med systembrugeren, at T1 øges 

op til 2 sekunder. 

¶ T2 er 5 sekunder efter T0, hvor anlægget skal være re-

turneret til udvekslingseffekten før hændelsen. 

¶ Pref er udvekslingseffekten før hændelsen. 

¶ PSPGM aftales mellem den relevante systemoperatør og 

systembrugeren i nettilslutningsaftalen med udgangs-

punkt i PnG1 og de potentielle oscillationer, som an-

lægsstørrelsen kan medføre. 
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(Figuren er også vist i afsnit 1.4 nederst) 

 

 

Forbrugstilstand 

Hvis det samlede anlæg har været i forbrugstilstand, skal 

det samlede anlæg overholde følgende krav til indsving-

ningsforløb, tid og nøjagtighed: 

 

Det samlede anlæg skal efter et indsvingningsforløb retur-

nere til samme driftspunkt og driftstilstand som før hæn-

delsen. Regulering af aktive effekt under indsvingningsfor-

løbet skal ligge inden for området defineret på Figur SP4, 

hvor: 
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¶ T0 er tidspunktet hvor driftsforholdene i tilslutnings-

punktet er tilbage i normaldriftsområdet 

¶ T1 er 1 sekund efter T0 og er tidsfristen for håndtering 

af eventuel reversering for det samlede anlæg. 

¶ T2 er 5 sekunder efter T0 

¶ T3 er 20 sekunder efter T0 

¶ T4 er 30 sekunder efter T0 

¶ Pref er udvekslingseffekten før hændelsen. 

 

Under hele indsvingningsforløbet indtil T4 er det tilladt at 

den faktiske effekt er 2 % af PnD3 mindre end Pref uagtet 

den nedre grænse angivet i figur SP4. 

 

Afhængig af forholdet mellem PnG1 og PnD3, kan systembru-

geren aftale med den relevante systemoperatør, at den 

øvre grænse for indsvingningsforløbet øges for at kunne 

imødegå de karakteristiske oscillationer forbundet med 

synkrone produktionsanlæg. 

 

 

(Figuren er også vist i afsnit 1.4 nederst) 
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Synkrone produktionsanlæg, der udelukkende samplace-

res med energilageranlæg: 

 

Produktionstilstand 

Hvis det samlede anlæg har været i produktionstilstand, 

skal det samlede anlæg overholde følgende krav til ind-

svingningsforløb, tid og nøjagtighed: 

 

Det samlede anlæg skal efter et indsvingningsforløb retur-

nere til samme driftspunkt og driftstilstand som før hæn-

delsen. Regulering af aktiv effekt skal være udført senest 

5 sekunder efter, at driftsforholdene i tilslutningspunktet 

er tilbage i normaldriftsområdet. 

 

Nøjagtighed for en fuldført regulering skal være i området 

±5 % af PnG3. Reguleringen skal ske med en tilnærmelses-

vis konstant gradient, hvor den aktive effekt under ind-

svingningsforløbet skal ligge inden for området defineret 

på Figur SP1, hvor: 

¶ T0 er tidspunktet, hvor driftsforholdene er tilbage i 

normaldriftsområdet. 

¶ T1 er 1 sekund efter T0 og er tidsfristen for håndtering 

af eventuel reversering for det samlede anlæg. Hvis 

nødvendigt, af hensyn til det synkrone produktionsan-

lægs fysiske begrænsninger, kan den relevante sy-

stemoperatør aftale med systembrugeren, at T1 øges 

op til 2 sekunder. 

¶ T2 er 5 sekunder efter T0, hvor anlægget skal være re-

turneret til udvekslingseffekten før hændelsen. 
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¶ Pref er udvekslingseffekten før hændelsen. 

¶ PSPGM aftales mellem den relevante systemoperatør og 

systembrugeren i nettilslutningsaftalen med udgangs-

punkt i PnG1 og de potentielle oscillationer, som an-

lægsstørrelsen kan medføre. 

 

 

(Figuren er også vist i afsnit 1.4 nederst) 

 

 

Forbrugstilstand 

Hvis det samlede anlæg har været i forbrugstilstand, skal 

det samlede anlæg overholde følgende krav til indsving-

ningsforløb, tid og nøjagtighed: 
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Det samlede anlæg skal efter et indsvingningsforløb retur-

nere til samme udvekslingseffekt og driftstilstand som før 

hændelsen. Regulering af aktiv effekt skal være udført se-

nest 5 sekunder efter, at driftsforholdene i tilslutnings-

punktet er tilbage i normaldriftsområdet. Nøjagtighed for 

en fuldført regulering skal være i området ±5 % af PnD3, 

med forbehold for ændring i tilgængeligheden af primær 

energikilde. Reguleringen skal ske med en tilnærmelsesvis 

konstant gradient, hvor den aktive effekt under indsving-

ningsforløbet skal ligge inden for området defineret på Fi-

gur SP5, hvor: 

¶ T0 er tidspunktet, hvor driftsforholdene er tilbage i 

normaldriftsområdet. 

¶ T1 er 1 sekund efter T0 og er tidsfristen for håndtering 

af eventuel reversering 

¶ for det samlede anlæg. 

¶ T2 er 5 sekunder efter T0 og angiver tidsfristen for 

hvornår anlægget er returneret 

¶ til udvekslingseffekten før fejlen. 

¶ Pref er udvekslingseffekten før fejl. 

¶ I forbrugstilstand: Pt+ og Pt- er hhv. Pref ± 5 % af PnD3. 
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(Figuren er også vist i afsnit 1.4 nederst) 

 

Requirements for type C synchronous power-generating modules   

18 1   Type C synchronous power-generating modules shall fulfil the requirements 

laid down in Articles 13, 14, 15 and 17, except for Article 13(2)(b) and 13(6), 

Article 14(2) and Article 17(2)(a). 

  

18 2   Type C synchronous power-generating modules shall fulfil the following ad-

ditional requirements in relation to voltage stability: 

  

18 2 a  with regard to reactive power capability, the relevant system operator may 

specify supplementary reactive power to be provided if the connection 

point of a synchronous power-generating module is neither located at the 

high-voltage terminals of the step-up transformer to the voltage level of the 

connection point nor at the alternator terminals, if no step-up transformer 

exists. This supplementary reactive power shall compensate the reactive 

power demand of the high-voltage line or cable between the high-voltage 

terminals of the step-up transformer of the synchronous power-generating 

module or its alternator terminals, if no step-up transformer exists, and the 

connection point and shall be provided by the responsible owner of that 

line or cable; 

Det påhviler anlægsejer at kompensere for anlægsinfra-

strukturens reaktive effekt i situationer, hvor anlægget er 

udkoblet eller ikke producerer aktiv effekt. 

 



105/210 
 

Dok. 26/06860-1 Offentlig/Public 

18 2 b  with regard to reactive power capability at maximum capacity:   

18 2 b i the relevant system operator in coordination with the relevant TSO shall 

specify the reactive power provision capability requirements in the context 

of varying voltage. For that purpose the relevant system operator shall 

specify a U-Q/Pmax-profile within the boundaries of which the synchronous 

power-generating module shall be capable of providing reactive power at 

its maximum capacity. The specified U-Q/Pmax profile may take any shape, 

having regard to the potential costs of delivering the capability to provide 

reactive power production at high voltages and reactive power consump-

tion at low voltages; 

U-Q/Pn-egenskaber for synkrone produktionsanlæg: 

 

DK1 for 110-300 kV: 

 

(Figuren er også vist i afsnit 1.2 nederst) 

 

DK2 for 110-300 kV: 

 

(Figuren er også vist i afsnit 1.2 nederst) 
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DK1 og DK2 for 300-400 kV: 

 

(Figuren er også vist i afsnit 1.2 nederst) 

 

For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 

For overplantede synkrone produktionsanlæg ændres kra-

vet til reaktiv effekt, så den påkrævede reaktive effekt 

skaleres med udvekslingskapacitet (PnG3). 

 

For samplacerede synkrone produktionsanlæg, skal kra-

vene til reaktiv effekt-egenskaber opfyldes uagtet om det 

samlede anlæg er i produktionstilstand eller forbrugstil-

stand. 

 

Hvis produktionsanlægget samplaceres med energilager-

anlæg, kræves det, at reaktiv effekt-egenskaber for ener-

gilageranlægget og produktionsanlægget koordineres, så 

det samlede anlæg kan levere den påkrævede reaktive ef-

fekt i tilslutningspunktet i henhold til kravene for produk-

tionsanlægget. 
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Hvis energilageranlægget har større anlægskapacitet end 

produktionsanlægget, skal det samlede anlæg være i 

stand til at levere og optage reaktiv effekt i tilslutnings-

punktet inden for arbejdsområdet angivet i Figur SP6. 
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(Figuren er også vist i afsnit 1.2 nederst) 

 

Hvis energilageranlægget har større anlægskapacitet end 

produktionsanlægget, skal det samlede anlæg ved maksi-

mal produktion (PnG3) og forbrug (PnD3) af aktiv effekt 

kunne levere og optage reaktiv effekt i tilslutningspunktet 

inden for arbejdsområdet angivet i nedenstående figurer. 

 

Hvis produktionsanlægget regulerer reaktiv effekt samti-

dig med samplacerede anlæg, må produktionsanlægget 

ikke forårsage, at den reaktive effekt-udveksling mellem 

elforsyningssystemet og det samlede anlæg afviger fra det 

sætpunkt, som er påkrævet heraf i tilslutningspunktet. 

 

Der skal implementeres en teknisk løsning, som koordine-

rer de samplacerede anlægs reaktiv effekt-udveksling, så 

det samlede anlæg leverer den påkrævede reaktive effekt. 

 

Hvis energilageranlægget har større anlægskapacitet end 

produktionsanlægget, og er tilsluttet mellem 110-300 kV i 

DK1, skal det samlede anlæg ved maksimal produktion 

(PnG3) og forbrug (PnD3) af aktiv effekt kunne levere og op-

tage reaktiv effekt i tilslutningspunktet inden for arbejds-

området angivet i figur SP7. 
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(Figuren er også vist i afsnit 1.2 nederst) 

 

 

Hvis energilageranlægget har større anlægskapacitet end 

produktionsanlægget, og er tilsluttet mellem 110-300 kV i 

DK2, skal det samlede anlæg ved maksimal produktion 

(PnG3) og forbrug (PnD3) af aktiv effekt kunne levere og op-

tage reaktiv effekt i tilslutningspunktet inden for arbejds-

området angivet i figur SP8. 
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(Figuren er også vist i afsnit 1.2 nederst) 

 

Hvis energilageranlægget har større anlægskapacitet end 

produktionsanlægget, og er tilsluttet mellem 300-400 kV i 

enten DK1 eller DK2, skal det samlede anlæg ved maksi-

mal produktion (PnG3) og forbrug (PnD3) af aktiv effekt 

kunne levere og optage reaktiv effekt i tilslutningspunktet 

inden for arbejdsområdet angivet i figur SP9. 

 

(Figuren er også vist i afsnit 1.2 nederst) 
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18 2 b ii the U-Q/Pmax-profile shall be specified by the relevant system operator in 

coordination with the relevant TSO, in conformity with the following princi-

ples: 

  

18 2 b ii τ the U-Q/Pmax-profile shall not exceed the U-Q/Pmax-profile envelope, rep-

resented by the inner envelope in Figure 7, 

  

18 2 b ii τ the dimensions of the U-Q/Pmax-profile envelope (Q/Pmax range and volt-

age range) shall be within the range specified for each synchronous area in 

Table 8, and 

  

18 2 b ii τ the position of the U-Q/Pmax-profile envelope shall be within the limits of 

the fixed outer envelope in Figure 7; 

 

 

 

The diagram represents boundaries of a U-Q/Pmax-profile by the voltage at 

the connection point, expressed by the ratio of its actual value and the ref-
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erence 1 pu value, against the ratio of the reactive power (Q) and the maxi-

mum capacity (Pmax). The position, size and shape of the inner envelope are 

indicative. 

 

 

 
18 2 b iii the reactive power provision capability requirement applies at the connec-

tion point. For profile shapes other than rectangular, the voltage range rep-

resents the highest and lowest values. The full reactive power range is 

therefore not expected to be available across the range of steady-state 

voltages; 

  

18 2 b iv the synchronous power-generating module shall be capable of moving to 

any operating point within its U-Q/Pmax profile in appropriate timescales to 

target values requested by the relevant system operator; 

  

18 2 c  with regard to reactive power capability below maximum capacity, when 

operating at an active power output below the maximum capacity (P < 

Pmax), the synchronous power-generating modules shall be capable of oper-

ating at every possible operating point in the P-Q-capability diagram of the 

alternator of that synchronous power-generating module, at least down to 

minimum stable operating level. Even at reduced active power output, re-

active power supply at the connection point shall correspond fully to the P-
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Q-capability diagram of the alternator of that synchronous power-generat-

ing module, taking the auxiliary supply power and the active and reactive 

power losses of the step-up transformer, if applicable, into account. 

Requirements for type D synchronous power-generating modules   

19 1   Type D synchronous power-generating modules shall fulfil the requirements 

laid down in Article 13, except for Article 13(2)(b), (6) and (7), Article 14 ex-

cept for Article 14(2), Article 15, except for Article 15(3), Article 16, Article 

17, except for Article 17(2) and Article 18. 

  

19 2   Type D synchronous power-generating modules shall fulfil the following ad-

ditional requirements in relation to voltage stability: 

  

19 2 a  the parameters and settings of the components of the voltage control sys-

tem shall be agreed between the power- generating facility owner and the 

relevant system operator, in coordination with the relevant TSO; 

 Krav fra Energinet: 

Se krav i afsnit 1.3 nederst. 

 

For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 

Hvis det synkrone produktionsanlæg samplaceres, tilla-

des det, at de samplacerede anlæg bidrager til produkti-

onsanlæggets reaktiv effekt-regulering. Dette tillades 

under forudsætning af, at alle bidragende anlægs reak-

tiv effekt-bidrag koordineres og styres af én fælles park-

regulator. 

19 2 b  the agreement referred to in subparagraph (a) shall cover the specifications 

ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ŀƴ ŀǳǘƻƳŀǘƛŎ ǾƻƭǘŀƎŜ ǊŜƎǳƭŀǘƻǊ όΨ!±wΩύ ǿƛǘƘ ǊŜƎŀǊŘ ǘƻ 

steady-state voltage and transient voltage control and the specifications 

and performance of the excitation control system. The latter shall include: 

  

19 2 b i bandwidth limitation of the output signal to ensure that the highest fre-

quency of response cannot excite torsional oscillations on other power-gen-

erating modules connected to the network; 

  

19 2 b ii an underexcitation limiter to prevent the AVR from reducing the alternator 

excitation to a level which would endanger synchronous stability; 
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19 2 b iii an overexcitation limiter to ensure that the alternator excitation is not lim-

ited to less than the maximum value that can be achieved whilst ensuring 

that the synchronous power-generating module is operating within its de-

sign limits; 

  

19 2 b iv a stator current limiter; and   

19 2 b v a PSS function to attenuate power oscillations, if the synchronous power-

generating module size is above a value of maximum capacity specified by 

the relevant TSO. 

 Krav fra Energinet: 

D-anlæg. 

 

For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 

Hvis det synkrone produktionsanlæg overplantes, æn-

dres kriteriet for automatisk deaktivering af PSS-

funktionen til driftssituationer, hvor den aktuelle aktive 

effekt-produktion uden hensyntagen til aktiv effekt ud-

vekslet i tilslutningspunktet er mindre end 20 % af pro-

duktions-udvekslingskapaciteten (PnG3) frem for produk-

tions-anlægskapaciteten (PnG1). 

 

Hvis det synkrone produktionsanlæg samplaceres, må 

produktionsanlægget ikke forhindre, at de samplace-

rede anlæg efterlever kravene til POD i tilslutningspunk-

tet. Systembrugeren skal sikre, at der implementeres en 

teknisk løsning til koordinering af det samlede anlægs 

POD, så produktionsanlægget overholder krav om PSS-

funktion og de samplacerede anlæg overholder krav til 

POD. 

19 3   The relevant TSO and the power-generating facility owner shall enter into 

an agreement regarding technical capabilities of the power-generating 

module to aid angular stability under fault conditions. 

 Krav fra Energinet: 

Der specificeres ikke yderlige vinkelstabilitetskrav end 

der er specificeret i de øvrige artikler. 
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Chapter 3 - Requirements for power park modules   

Requirements for type B power park modules   

20 1   Type B power park modules shall fulfil the requirements laid down in Arti-

cles 13, except for Article 13(2)(b), and Article 14. 

  

20 2   Type B power park modules shall fulfil the following additional require-

ments in relation to voltage stability: 

  

20 2 a  with regard to reactive power capability, the relevant system operator shall 

have the right to specify the capability of a power park module to provide 

reactive power; 

  

20 2 b  the relevant system operator in coordination with the relevant TSO shall 

have the right to specify that a power park module be capable of providing 

fast fault current at the connection point in case of symmetrical (3-phase) 

faults, under the following conditions: 

DK1: IQ/In lineær fra 0 % - 100 % ved Upoc: 0,85 pu til 0,5 

pu. 

 

DK2: IQ/In lineær fra 0 % - 100 % ved Upoc: 0,90 pu til 0,5 

pu. 

 

Reguleringen skal følge den relevante karakteristik angivet 

på de to figurer herunder, for hhv. DK1 og DK2, så den re-

aktive tillægsstrøm (synkronkomposanten) efter senest 

100 ms følger karakteristikken med en tolerance på ±20 % 

af In. Med hensyn til symmetrisk fejlstrømsinjektion, skal 

spændingen U evalueres ud fra den synkrone spændings-

komposant. 

 

I område B har levering af reaktiv strøm første prioritet, 

mens levering af aktiv effekt har anden prioritet. 

 

DK1: 
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DK2: 

 

 

For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 

For overplantede ikke-synkrone produktionsanlæg æn-

dres kravet således, at den påkrævede FFC IQ/In og tole-

rance skaleres med InG3 beregnet på basis af udvekslings-

kapaciteten i tilslutningspunktet (PnG3) i stedet for In be-

regnet på basis af produktionsanlæggets anlægskapacitet. 
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For samplacerede ikke-synkrone produktionsanlæg tilla-

des det, at de samplacerede anlæg bidrager til opfyldelse 

af kravet til FFC. Det er en forudsætning 

herfor, at FFC fra produktionsanlægget og de bidragende 

anlæg koordineres således, at den totale FFC i tilslutnings-

punktet fra det samlede anlæg opfylder den krævede ka-

rakteristik for produktionsanlægget. 

 

Kravet til FFC bortfalder, hvis det samlede anlæg ikke har 

udvekslingskapacitet til produktion (PnG3 er lig 0). 

 

Der skal implementeres en teknisk løsning til koordinering 

af det samlede anlægs FFC i tilslutningspunktet. 

 

20 2 b i the power park module shall be capable of activating the supply of fast fault 

current either by: 

  

20 2 b i τ ensuring the supply of the fast fault current at the connection point, or   

20 2 b i τ measuring voltage deviations at the terminals of the individual units of 

the power park module and providing a fast fault current at the terminals of 

these units; 

  

20 2 b ii the relevant system operator in coordination with the relevant TSO shall 

specify: 

DK1: 

U < 0,85 pu: start 

U > 0,85 pu: stop 

 

DK2: 

U < 0,90 pu: start 

U > 0,90 pu: stop 

 

Karakteristik af fast fault current er specificeret under arti-

kel 20, stk. 2, litra b). 
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20 2 b ii τ how and when a voltage deviation is to be determined as well as the end 

of the voltage deviation, 

  

20 2 b ii τ the characteristics of the fast fault current, including the time domain for 

measuring the voltage deviation and fast fault current, for which current 

and voltage may be measured differently from the method specified in Arti-

cle 2, 

  

20 2 b ii τ the timing and accuracy of the fast fault current, which may include sev-

eral stages during a fault and after its clearance; 

  

20 2 c  with regard to the supply of fast fault current in case of asymmetrical (1-

phase or 2-phase) faults, the relevant system operator in coordination with 

the relevant TSO shall have the right to specify a requirement for asymmet-

rical current injection. 

Ingen krav om asymmetrisk fejlstrømsinjektion for nuvæ-

rende. 

 

20 3   Type B power park modules shall fulfil the following additional require-

ments in relation to robustness: 

  

20 3 a  the relevant TSO shall specify the post-fault active power recovery that the 

power park module is capable of providing and shall specify: 

Med henblik på at sikre, at anlæg ikke toggler ind og ud af 

FRT-tilstand, skal produktionsanlægget kunne indstilles til 

at blive i FRT- tilstand mellem 100 - 500 ms efter spændin-

gen i tilslutningspunktet er normaliseret i normaldriftsom-

rådet. 

 

Funktionen skal kunne deaktiveres.  

 

For distributionstilsluttede produktionsanlæg; 

Skal denne funktionalitet være aktiveret og indstillet til 

250 ms, medmindre andet aftales med Energinet. 

 

For transmissionstilsluttede produktionsanlæg; 

Det enkelte anlæg behandles individuelt. 

 

For ikke-synkrone produktionsanlæg af type B, C og D 

gælder:  
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Anlægget skal efter et indsvingningsforløb levere normal 

produktion senest 5 sekunder efter, at driftsforholdene i 

tilslutningspunktet er tilbage i området kontinuert drift.  

 

Nøjagtighed for en fuldført regulering skal være i området 

±5 % af Pn, med forbehold for ændring i tilgængeligheden 

af primær energikilde.  

 

Effektreguleringen skal ske med en tilnærmelsesvis kon-

stant gradient, hvor den aktive effekt under indsvingnings-

forløbet skal ligge indenfor området defineret på neden-

stående figur, hvor: 

 

¶ T0 er tidspunktet hvor driftsforholdene er tilbage i om-

rådet kontinuert drift. 

¶ T1 er mellem 100-500 ms. efter T0 og angiver tidspunk-

tet hvor anlægget forlader FRT-tilstand, når funktionen 

til forsinket exit af FRT-tilstand anvendes, jf. krav ne-

denfor. Hvis funktionen ikke anvendes, er T1 = T0. 

¶ T2 er tidspunktet hvor anlægget igen levere normal 

produktion (kan være op til 5 sekunder efter T0). 

¶ Pref er normal produktion før fejl. 

¶ Pt+ og Pt- er henholdsvis Pref ±5 % af Pn. 
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(Figuren er også vist i afsnit 1.5 nederst) 

 

 

For ikke-synkrone produktionsanlæg af type D gælder der-

udover: 

Type D ikke-synkrone produktionsanlæg skal være i stand 

til at lave en langsommere og kontrolleret regulering af 

aktiv effekt tilbage til normal produktion. Krav til langsom 

PFAPR er fastlagt i nedenstående og vist på nedenstående 

figur. 

 

Tidspunktet hvor den aktive effekt er tilbage til normal 

produktion, T2, skal kunne indstilles til mellem 5 og 20 se-

kunder med en opløsning på 1 sekund. Den aktive effekt 

må på intet tidspunkt under reguleringen overstige Pt+, og 

skal yderligere ligge inden for den øvre og nedre tolerance 

som vist på nedenstående figur. 

 

¶ Den øvre tolerance er linjen fra Plimit ved T0 og til Pt+ 

ved T2 hvor 
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o Plimit er defineret som: Pfejl + 0,5 pu,  

o Pfejl er den aktive effekt til tidspunkt T0. 

¶ Den nedre tolerance er linjen fra P = 0 ved T1 og til Pt- 

ved T2. 

 

Derudover gælder det at den maksimale gradient under 

reguleringen (mellem T0 og T2) ikke må overstige 25 % af 

Pn/s. 

 

 

(Figuren er også vist i afsnit 1.5 nederst) 

 

 

For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 

For overplantede ikke-synkrone produktionsanlæg skale-

res PFAPR-kravet til indsvingningsforløb og nøjagtighed 

med udvekslingskapaciteten (PnG3). 
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For samplacerede ikke-synkrone produktionsanlæg, skal 

produktionsanlægget bidrage til, at det samlede anlæg ef-

ter et indsvingningsforløb opnår effektudvekslingen som 

før hændelsen, når driftsforholdene i tilslutningspunktet 

er tilbage i normaldriftsområdet. Bidrag fra de samplace-

rede anlæg skal koordineres, så det samlede anlæg følger 

kravene til indsvingningsforløb, tid og nøjagtighed. 

 

For at undgå toggling mellem produktionstilstand og for-

brugstilstand, tillades et dødbånd på ±5 % af den største 

udvekslingskapacitet (PnG3 eller PnD3), dog maksimalt 

±25 MW omkring punktet for nuludveksling. I dødbåndet 

tillades det, at det samlede anlæg beholder samme 

PFAPR-indstillinger. Afvigelser fra referencepunktet, inklu-

sive reversering af effektretning, tillades som følge af be-

grænsninger i primær energi. PFAPR-karakteristikken har 

en nedre grænse under 0 MW frem til T1, hvilket tillader 

kortvarig reversering af effektretningen. Det samlede an-

læg må maksimalt reversere til det mest restriktive af: 

¶ 50 pct af udvekslingskapaciteten (PnG3 i produktionstil-

stand og PnD3 i forbrugstilstand). 

¶ Udvekslingskapaciteten i den reverserede retning (PnG3 

i forbrugstilstand eller PnD3 i produktionstilstand). 

 

Det samlede anlæg må ikke ændre PFAPR-indstillinger un-

der PFAPR-responset. 

 

Kravene differentieres afhængigt af, om det samlede an-

læg var i produktions- eller forbrugstilstand forud for 

hændelsen: 
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Produktionstilstand 

Hvis det samlede anlæg har været i produktionstilstand, 

skal det samlede anlæg overholde krav til indsvingnings-

forløb, tid og nøjagtighed som vist i figur SP2. Det samlede 

anlæg skal efter et indsvingningsforløb returnere til 

samme udvekslingseffekt og driftstilstand som før hæn-

delsen. Regulering af aktiv effekt skal være udført senest 

5 sekunder efter, at driftsforholdene i tilslutningspunktet 

er tilbage i normaldriftsområdet. Nøjagtighed for en fuld-

ført regulering skal være i området ±5 % af PnG3, med for-

behold for ændring i tilgængeligheden af primær energi-

kilde. Reguleringen skal ske med en tilnærmelsesvis kon-

stant gradient, hvor den aktive effekt under indsvingnings-

forløbet skal ligge inden for området defineret på Figur 

SP2, hvor: 

¶ T0 er tidspunktet, hvor driftsforholdene er tilbage i 

normaldriftsområdet. 

¶ T1 er 1 sekund efter T0 og er tidsfristen for håndtering 

af eventuel reversering 

¶ for det samlede anlæg. 

¶ T2 er 5 sekunder efter T0 og angiver tidsfristen for 

hvornår anlægget er returneret 

¶ til udvekslingseffekten før fejlen. 

¶ Pref er udvekslingseffekten før fejl. 

¶ I produktionstilstand: Pt+ og Pt- er hhv. Pref ±5 pct af 

PnG3. 

¶ I forbrugstilstand: Pt+ og Pt- er hhv. Pref ±5 pct af PnD3. 
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(Figuren er også vist i afsnit 1.5 nederst) 

 

 

Derudover skal det samlede anlæg være i stand til at ud-

føre en langsommere og kontrolleret regulering af aktiv 

effekt tilbage til normal produktion. Krav til langsom 

PFAPR er fastlagt i nedenstående og vist på Figur SP3. Ind-

svingningsforløbet og nøjagtighed skaleres med udveks-

lingskapaciteten (PnG3). Hvor Pref er udveksling til elforsy-

ningssystemet før hændelsen. Pt+ og Pt- er hhv. Pref ±5 pct 

af PnG3. 

 

Tidspunktet, hvor den aktive effekt er tilbage til normal 

produktion, T2, skal kunne indstilles til mellem 5 og 20 se-

kunder med en opløsning på 1 sekund. Den aktive effekt 

må på intet tidspunkt under reguleringen overstige Pt+, og 

skal yderligere ligge inden for den øvre og nedre tolerance 

som vist på Figur SP3: 
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¶ Den øvre tolerance er linjen fra Plimit ved T0 og til Pt+ 

ved T2, hvor 

1. Plimit er defineret som: Pfejl + 50 % af PnG3, dog såle-

des, at Plimit aldrig er mindre end 50 % af PnG3. 

2. Pfejl er den aktive effekt udveksling til elforsynings-

systemet til tidspunkt T0. 

¶ Den nedre tolerance er linjen fra P = 0 ved T1 og til Pt- 

ved T2. 

 

Derudover gælder, at den maksimale gradient under regu-

leringen (mellem T0 og T2) ikke må overstige 25 % af 

PnG3/s. 

 

Med henblik på at sikre, at anlæg ikke toggler ind og ud af 

FRT-tilstand, skal produktionsanlægget kunne indstilles til 

at kunne blive i FRT-tilstand mellem 100 - 500 ms, efter 

spændingen i tilslutningspunktet er normaliseret i normal-

driftsområdet. Funktionaliteten til at blive i FRT-tilstand 

skal kunne deaktiveres, og de enkelte anlæg kunne be-

handles individuelt. 
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(Figuren er også vist i afsnit 1.5 nederst) 

 

 

Forbrugstilstand 

Hvis det samlede anlæg har været i forbrugstilstand, skal 

det samlede anlæg overholde følgende krav til indsving-

ningsforløb, tid og nøjagtighed: 

 

Det samlede anlæg skal efter et indsvingningsforløb retur-

nere til samme driftspunkt og driftstilstand som før hæn-

delsen. Regulering af aktive effekt under indsvingningsfor-

løbet skal ligge inden for området defineret på Figur SP4, 

hvor: 

¶ T0 er tidspunktet hvor driftsforholdene i tilslutnings-

punktet er tilbage i normaldriftsområdet 

¶ T1 er 1 sekund efter T0 

¶ T2 er 5 sekunder efter T0 

¶ T3 er 20 sekunder efter T0 

¶ T4 er 30 sekunder efter T0 

https://energinet-my.sharepoint.com/personal/mlg_energinet_dk/Documents/Dokumenter/Overplanting%20figurer_v2%20(Recovered).xlsx?web=1
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¶ Pref er udvekslingseffekten før hændelsen. 

 

Under hele indsvingningsforløbet indtil T4 er det tilladt at 

den faktiske effekt er 2 % af PnD3 mindre end Pref uagtet 

den nedre grænse angivet i figur SP4. 

 

 

(Figuren er også vist i afsnit 1.5 nederst) 

 

 

Særligt for produktionsanlæg samplaceret med ikke-syn-

kront energilageranlæg, uden forbrugsanlæg 

Hvis det samlede anlæg har været i forbrugstilstand, skal 

det samlede anlæg overholde følgende krav til indsving-

ningsforløb, tid og nøjagtighed: 

 

Det samlede anlæg skal efter et indsvingningsforløb retur-

nere til samme udvekslingseffekt og driftstilstand som før 

hændelsen. Regulering af aktiv effekt skal være udført 

senest 5 sekunder efter, at driftsforholdene i tilslutnings-

punktet er tilbage i normaldriftsområdet. 
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Nøjagtighed for en fuldført regulering skal være i området 

±5 pct af PnD3, med forbehold for ændring i tilgængelighe-

den af primær energikilde. Reguleringen skal ske 

med en tilnærmelsesvis konstant gradient, hvor den ak-

tive effekt under indsvingningsforløbet skal ligge inden for 

området defineret på Figur SP5, hvor: 

¶ T0 er tidspunktet, hvor driftsforholdene er tilbage i 

normaldriftsområdet. 

¶ T1 er 1 sekund efter T0 og er tidsfristen for håndtering 

af eventuel reversering for det samlede anlæg. 

¶ T2 er 5 sekunder efter T0 og angiver tidsfristen for 

hvornår anlægget er returneret til udvekslingseffekten 

før fejlen. 

¶ Pref er udvekslingseffekten før fejl. 

¶ I forbrugstilstand: Pt+ og Pt- er hhv. Pref ±5 % af PnD3. 

 

 

(Figuren er også vist i afsnit 1.5 nederst) 
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20 3 a i when the post-fault active power recovery begins, based on a voltage crite-

rion; 

  

20 3 a ii a maximum allowed time for active power recovery; and   

20 3 a iii a magnitude and accuracy for active power recovery;   

20 3 b  the specifications shall be in accordance with the following principles:   

20 3 b i interdependency between fast fault current requirements according to 

points (b) and (c) of paragraph 2 and active power recovery; 

  

20 3 b ii dependence between active power recovery times and duration of voltage 

deviations; 

  

20 3 b iii a specified limit of the maximum allowed time for active power recovery;   

20 3 b iv adequacy between the level of voltage recovery and the minimum magni-

tude for active power recovery; and 

  

20 3 b v adequate damping of active power oscillations.   

Requirements for type C power park modules   

21 1   Type C power park modules shall fulfil the requirements listed in Articles 

13, except for Article 13(2)(b) and (6), Article 14, except for Article 14(2), 

Article 15 and Article 20, except for Article 20(2)(a), unless referred to oth-

erwise in point (v) of paragraph 3(d). 

  

21 2   Type C power park modules shall fulfil the following additional require-

ments in relation to frequency stability: 

  

21 2 a  the relevant TSO shall have the right to specify that power park modules be 

capable of providing synthetic inertia during very fast frequency deviations; 

Krav til syntetisk inerti er ikke specificeret. Behov for syn-

tetisk inerti vil blive påbegyndt afklaret i perioden 2018 ς 

2019. 

 

21 2 b  the operating principle of control systems installed to provide synthetic in-

ertia and the associated performance parameters shall be specified by the 

relevant TSO. 

n/a, jf. artikel 21, stk. 2, litra a).  

21 3   Type C power park modules shall fulfil the following additional require-

ments in relation to voltage stability: 
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21 3 a  with regard to reactive power capability, the relevant system operator may 

specify supplementary reactive power to be provided if the connection 

point of a power park module is neither located at the high-voltage termi-

nals of the step-up transformer to the voltage level of the connection point 

nor at the convertor terminals, if no step-up transformer exists. This supple-

mentary reactive power shall compensate the reactive power demand of 

the high- voltage line or cable between the high-voltage terminals of the 

step-up transformer of the power park module or its convertor terminals, if 

no step-up transformer exists, and the connection point and shall be pro-

vided by the responsible owner of that line or cable. 

Det påhviler anlægsejer at kompensere for anlægsinfra-

strukturens reaktive effekt i situationer, hvor anlægget er 

udkoblet eller ikke producerer aktiv effekt. 

 

21 3 b  with regard to reactive power capability at maximum capacity:   

21 3 b i the relevant system operator in coordination with the relevant TSO shall 

specify the reactive power provision capability requirements in the context 

of varying voltage. To that end, it shall specify a U-Q/Pmax-profile that may 

take any shape within the boundaries of which the power park module shall 

be capable of providing reactive power at its maximum capacity; 

(Følgende figurer er også vist i afsnit 1.2 nederst) 

 

U-Q/Pn-egenskaber for ikke-synkrone produktionsanlæg: 

 

DK1 for 110-300 kV: 

 

 

DK2 for 110-300 kV: 
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DK1 og DK2 for 300-400 kV: 

 

 

For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 

For et samplaceret og/eller overplantet transmissionstil-

sluttet ikke-synkront produktionsanlæg gælder derud-

over: 
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For overplantede ikke-synkrone produktionsanlæg æn-

dres reaktiv effekt-kravet, så den påkrævede reaktive ef-

fekt skaleres med udvekslingskapaciteten (PnG3). 

 

For samplacerede ikke-synkrone produktionsanlæg skal 

kravene til reaktive effektegenskaber opfyldes uanset om 

det samlede anlæg er i produktionstilstand eller forbrugs-

tilstand. 

 

Hvis produktionsanlægget samplaceres med energilager-

anlæg, kræves det, at de reaktive effekt-egenskaber for 

energilageranlægget og produktionsanlægget koordineres 

således, at det samlede anlæg kan levere den påkrævede 

reaktive effekt i tilslutningspunktet i henhold til kravene 

for produktionsanlægget. 

 

Hvis produktionsanlægget regulerer reaktiv effekt samti-

dig med samplacerede anlæg, må produktionsanlægget 

ikke forårsage, at den reaktive effektudveksling mellem el-

forsyningssystemet og det samlede anlæg afviger fra det 

sætpunkt, som er påkrævet heraf i tilslutningspunktet. 

 

Der skal implementeres en teknisk løsning, som koordine-

rer de samplacerede anlægs reaktiv effekt-udveksling så-

ledes, at det samlede anlæg leverer den påkrævede reak-

tive effekt. 

 

21 3 b ii the U-Q/Pmax-profile shall be specified by each relevant system operator in 

coordination with the relevant TSO in conformity with the following princi-

ples: 
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21 3 b ii τ the U-Q/Pmax-profile shall not exceed the U-Q/Pmax-profile envelope, rep-

resented by the inner envelope in Figure 8, 

  

21 3 b ii τ the dimensions of the U-Q/Pmax-profile envelope (Q/Pmax range and volt-

age range) shall be within the values specified for each synchronous area in 

Table 9, 

  

21 3 b ii τ the position of the U-Q/Pmax-profile envelope shall be within the limits of 

the fixed outer envelope set out in Figure 8, and 

  

21 3 b ii τ the specified U-Q/Pmax profile may take any shape, having regard to the 

potential costs of delivering the capability to provide reactive power pro-

duction at high voltages and reactive power consumption at low voltages; 
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The diagram represents boundaries of a U-Q/Pmax-profile by the voltage at 

the connection point, expressed by the ratio of its actual value and its refer-

ence 1 pu value, against the ratio of the reactive power (Q) and the maxi-

mum capacity (Pmax). The position, size and shape of the inner envelope are 

indicative. 

 

 

21 3 b iii the reactive power provision capability requirement applies at the connec-

tion point. For profile shapes other than rectangular, the voltage range rep-

resents the highest and lowest values. The full reactive power range is 

therefore not expected to be available across the range of steady-state 

voltages; 

  

21 3 c  with regard to reactive power capability below maximum capacity:   

21 3 c i the relevant system operator in coordination with the relevant TSO shall 

specify the reactive power provision capability requirements and shall spec-

ify a P-Q/Pmax-profile that may take any shape within the boundaries of 

which the power park module shall be capable of providing reactive power 

below maximum capacity; 

P-Q/Pn-egenskaber for ikke-synkrone produktionsanlæg:  
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For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 

For et samplaceret og/eller overplantet transmissionstil-

sluttet ikke-synkront produktionsanlæg 

gælder derudover: 

 

For overplantede ikke-synkrone produktionsanlæg æn-

dres reaktiv effekt-kravet, så den påkrævede reaktive ef-

fekt skaleres med udvekslingskapaciteten (PnG3). 
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For samplacerede ikke-synkrone produktionsanlæg skal 

kravene til reaktive effektegenskaber opfyldes uanset om 

det samlede anlæg er i produktionstilstand eller forbrugs-

tilstand. 

 

Reaktiv effekt-egenskaber kan begrænses i henhold til 

kravene for produktionsanlæg, hvis et reduceret antal af 

produktionsenheder er i drift på grund af opstart og ned-

lukning som funktion af primær energi, vedligehold eller 

fejl. Begrænsning af reaktive effektegenskaber skal her 

følge den aktuelle produktion frem for den udvekslede ef-

fekt. 

 

21 3 c ii the P-Q/Pmax-profile shall be specified by each relevant system operator in 

coordination with the relevant TSO, in conformity with the following princi-

ples: 

  

21 3 c ii τ the P-Q/Pmax-profile shall not exceed the P-Q/Pmax-profile envelope, 

represented by the inner envelope in Figure 9, 

  

21 3 c ii τ the Q/Pmax range of the P-Q/Pmax-profile envelope is specified for each 

synchronous area in Table 9, 

  

21 3 c ii τ the active power range of the P-Q/Pmax-profile envelope at zero reac-

tive power shall be 1 pu, 

  

21 3 c ii τ the P-Q/Pmax-profile can be of any shape and shall include conditions 

for reactive power capability at zero active power, and 

  

21 3 c ii τ the position of the P-Q/Pmax-profile envelope shall be within the limits 

of the fixed outer envelope set out in Figure 9; 

  

21 3 c iii when operating at an active power output below maximum capacity 

(P<Pmax), the power park module shall be capable of providing reactive 

power at any operating point inside its P-Q/Pmax-profile, if all units of that 

power park module which generate power are technically available that is 

to say they are not out of service due to maintenance or failure, otherwise 
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there may be less reactive power capability, taking into consideration the 

technical availabilities; 

 

 

The diagram represents boundaries of a P-Q/Pmax-profile at the connection 

point by the active power, expressed by the ratio of its actual value and the 

maximum capacity pu, against the ratio of the reactive power (Q) and the 

maximum capacity (Pmax). The position, size and shape of the inner envelope 

are indicative. 

21 3 c iv the power park module shall be capable of moving to any operating point 

within its P-Q/Pmax profile in appropriate timescales to target values re-

quested by the relevant system operator; 

  

21 3 d  with regard to reactive power control modes:   
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21 3 d i the power park module shall be capable of providing reactive power auto-

matically by either voltage control mode, reactive power control mode or 

power factor control mode; 

  

21 3 d ii for the purposes of voltage control mode, the power park module shall be 

capable of contributing to voltage control at the connection point by provi-

sion of reactive power exchange with the network with a setpoint voltage 

covering 0,95 to 1,05 pu in steps no greater than 0,01 pu, with a slope hav-

ing a range of at least 2 to 7 % in steps no greater than 0,5 %. The reactive 

power output shall be zero when the grid voltage value at the connection 

point equals the voltage setpoint; 

  

21 3 d iii the setpoint may be operated with or without a deadband selectable in a 

range from zero to ± 5 % of reference 1 pu network voltage in steps no 

greater than 0,5 %; 

  

21 3 d iv following a step change in voltage, the power park module shall be capable 

of achieving 90 % of the change in reactive power output within a time t1 to 

be specified by the relevant system operator in the range of 1 to 5 seconds, 

and must settle at the value specified by the slope within a time t2 to be 

specified by the relevant system operator in the range of 5 to 60 seconds, 

with a steady-state reactive tolerance no greater than 5 % of the maximum 

reactive power. The relevant system operator shall specify the time specifi-

cations; 

t1: 1-5 sec: t1 = 1 sek. 

t2: 5-60 sec: t2 = 5 sek. 

 

21 3 d v for the purpose of reactive power control mode, the power park module 

shall be capable of setting the reactive power setpoint anywhere in the re-

active power range, specified by point (a) of Article 20(2) and by points (a) 

and (b) of Article 21(3), with setting steps no greater than 5 MVAr or 5 % 

(whichever is smaller) of full reactive power, controlling the reactive power 

at the connection point to an accuracy within plus or minus 5 MVAr or plus 

or minus 5 % (whichever is smaller) of the full reactive power; 

  

21 3 d vi for the purpose of power factor control mode, the power park module shall 

be capable of controlling the power factor at the connection point within 

Target: Opløsning på 0.01 

Tolerance og tid til nyt sætpunkt: 
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the required reactive power range, specified by the relevant system opera-

tor according to point (a) of Article 20(2) or specified by points (a) and (b) of 

Article 21(3), with a target power factor in steps no greater than 0,01. The 

relevant system operator shall specify the target power factor value, its tol-

erance and the period of time to achieve the target power factor following 

a sudden change of active power output. The tolerance of the target power 

factor shall be expressed through the tolerance of its corresponding reac-

tive power. This reactive power tolerance shall be expressed by either an 

absolute value or by a percentage of the maximum reactive power of the 

power park module; 

For reguleringsfunktionen gælder, at nøjagtigheden for en 

fuldført regulering, over en periode på 1 minut, maksimalt 

må afvige 2 % af Qn. 

 

Regulering til et nyt sætpunkt for effektfaktor skal påbe-

gyndes inden for 2 sekunder og skal være fuldført inden 

for 30 sekunder fra modtagelse af ordre om sætpunkts-

ændring. 

21 3 d vii the relevant system operator, in coordination with the relevant TSO and 

with the power park module owner, shall specify which of the above three 

reactive power control mode options and associated setpoints is to apply, 

and what further equipment is needed to make the adjustment of the rele-

vant setpoint operable remotely; 

 Krav fra Energinet:  

Driftsmode betinget af ydelseslevering. 

Produktionstelegraf anvendes til drift- og driftspunkt-

ændringer. 

For et transmissionstilsluttet anlæg af type D fastsattes 

den maksimalt tilladelige størrelse af maskintransforme-

rens/nettransformerens kortslutningsreaktans i samar-

bejde med Energinet på baggrund af anlægsejers an-

lægsdesignstudier og stabilitetsanalyser. Den tilladelige 

værdi skal aftales. 

Hvor der anvendes viklingskobler på maskintransfor-

mer/nettransformer, kan det aftales med Energinet, at 

viklingskobleren må anvendes til opfyldelse af krav til re-

aktive reguleringsegenskaber.  

Hvis der anvendes viklingskobler på maskintransforme-

ren/nettransformer, er anlægsejer ansvarlig for den 

rette koordinering mellem anlæggets reaktive regule-

ringsfunktioner og viklingskoblerreguleringen. 
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Normal driftsmode og setpunkter/funktionsindstillinger 

fastsættes i nettilslutningsaftalen. Med henblik på æn-

dring og fjernstyring af driftsmode og justering af set-

punkter/funktionsindstillinger, fastsættes relevante krav 

i signallisten, produktionstelegrafen og nettilslutningsaf-

talen. 

Regulering af reaktiv effekt er betinget af levering af an-

dre ydelser som har prioritet.  

Hvor der anvendes viklingskobler på maskintransfor-

mer/nettransformer kan denne anvendes til opfyldelse 

af krav til reaktive reguleringsegenskaber, så frem de øv-

rige krav hertil overholdes jf. RfG artikel 21, stk. 3, litra 

d), nr. i)-vi). Særligt bemærkes krav til tidsrespons i for-

bindelse med spændingsregulering. 

 

For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 

For samplacerede ikke-synkrone produktionsanlæg tilla-

des det, at de samplacerede anlæg bidrager til produkti-

onsanlæggets reaktiv effekt-regulering. Dette tillades 

under forudsætning af, at alle bidragende anlægs reak-

tiv effekt-bidrag koordineres og styres af én fælles park-

regulator 

 

21 3 e  with regard to prioritising active or reactive power contribution, the rele-

vant TSO shall specify whether active power contribution or reactive power 

Reaktiv strøm prioriteres.  
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contribution has priority during faults for which fault-ride-through capabil-

ity is required. If priority is given to active power contribution, this provision 

has to be established no later than 150 ms from the fault inception; 

21 3 f  with regard to power oscillations damping control, if specified by the rele-

vant TSO a power park module shall be capable of contributing to damping 

power oscillations. The voltage and reactive power control characteristics 

of power park modules must not adversely affect the damping of power os-

cillations. 

!ƪǘƛǾ ŜŦŦŜƪǘπƻǎŎƛƭƭŀǘƛƻƴŜǊ ƎŜƴŜǊŜǊŜǘ ŀŦ ŀƴƭŋƎƎŜǘΣ ƳŜŘ ŦǊŜπ

kvenser lig med og over 0,1 Hz og op til 50,0 Hz (inklusiv), 

må ikke overstige den mindst restriktive af:  

¶ ± 0,5 % af den aktuelle effektproduktion 

¶ ± 0,25 % af anlæggets nominelle effekt. 

Effekt-oscillationer, som overskrider denne grænse, skal 

dæmpes til ovennævnte grænseværdier inden for 180 se-

kunder efter overskridelsen. 

Egenskab for dæmpning af effekt-oscillationer gælder for 

alle spændinger inden for det tidsubegrænsede og tidsbe-

grænsede driftsspændingsområde. 

Forsyningstilsynet har ved godkendelsen sat følgende vil-

kår: έYǊŀǾŜǘ ƎŋƭŘŜǊ ƛƪƪŜ ŀƪǘƛǾ ŜŦŦŜƪǘ ǾŀǊƛŀǘƛƻƴ ǎƻƳ ŦǄƭƎŜǊ 

direkte af ændringer i tilgængeligheden af den primære 

energikilde. Kravet gælder dog effektsvingninger forårsa-

get af pludselige, kraftige ændringer i tilgængeligheden af 

ŘŜƴ ǇǊƛƳŋǊ ŜƴŜǊƎƛƪƛƭŘŜΦέ 

CƻǊǎȅƴƛƴƎǎǘƛƭǎȅƴŜǘ ƘŀǊ ǾŜŘ ƎƻŘƪŜƴŘŜƭǎŜƴ ōŜƳŋǊƪŜǘ έŀǘ ŀƴπ

læggets evne til dæmpning af effektsvingninger eftervises 

ved overensstemmelsessimuleringer, jf. artikel 55, stk.  тέ. 

 

For transmissionstilsluttede samplacerede og/eller over-

plantede anlæg: 

For overplantede og/eller samplacerede ikke-synkrone 

produktionsanlæg ændres POD-kravet, så den påkrævede 

grænseværdi for effekt-oscillationer skaleres med største 

udvekslingskapaciteten (PnG3 eller PnD3). 
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For samplacerede ikke-synkrone produktionsanlæg, skal 

produktionsanlægget i koordination med de øvrige sam-

placerede anlæg sikre, at POD-kravet overholdes. Der skal 

implementeres en teknisk løsning til koordinering af det 

samlede anlægs POD 

Requirements for type D power park modules   

22    Type D power park modules shall fulfil the requirements listed in Articles 

13, except for Article 13(2)(b), (6) and (7), Article 14, except for Article 

14(2), Article 15, except for Article 15(3), Article 16, Article 20 except for Ar-

ticle 20(2)(a) and Article 21. 

  

Chapter 4 - Requirements for offshore power park modules   

General provisions   

23 1   The requirements set out in this Chapter apply to the connection to the 

network of AC-connected power park modules located offshore. An AC-

connected power park module located offshore which does not have an off-

shore connection point shall be considered as an onshore power park mod-

ule and thus shall comply with the requirements governing power park 

modules situated onshore. 

  

23 2   The offshore connection point of an AC-connected offshore power park 

module shall be specified by the relevant system operator. 

  

23 3   AC-connected offshore power park modules within the scope of this Regu-

lation shall be categorised in accordance with the following offshore grid 

connection system configurations: 

  

23 3 a  configuration 1: AC connection to a single onshore grid interconnection 

point whereby one or more offshore power park modules that are intercon-

nected offshore to form an offshore AC system are connected to the on-

shore system; 

  

23 3 b  configuration 2: meshed AC connections whereby a number of offshore 

power park modules are interconnected offshore to form an offshore AC 
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system and the offshore AC system is connected to the onshore system at 

two or more onshore grid interconnection points. 

Frequency stability requirements applicable to AC-connected offshore power park modules   

24    The frequency stability requirements laid down respectively in Article 13(1) 

to (5), except for Article 13(2)(b), Article 15(2) and Article 21(2) shall apply 

to any AC-connected offshore power park module. 

  

Voltage stability requirements applicable to AC-connected offshore power park modules   

25 1   Without prejudice to point (a) of Article 14(3) and point (a) of Article 16(3), 

an AC-connected offshore power park module shall be capable of staying 

connected to the network and operating within the ranges of the network 

voltage at the connection point, expressed by the voltage at the connection 

point related to reference 1 pu voltage, and for the time periods specified 

in Table 10. 

DK1: 

(110 ς 300 kV) 

1,118 ς 1,15 pu/ 60 min 

 

(300 ς 400 kV) 

1,05 ς 1,1 pu/ 60 min 

 

DK2: 

(300 ς 400 kV) 

1,05 ς 1,1 pu/60 min 

 

25 2   Notwithstanding the provisions of paragraph 1, the relevant TSO in Spain 

may require AC-connected offshore power park modules to remain con-

nected to the network in the voltage range between 1,05 pu and 1,0875 pu 

for an unlimited period. 

  

25 3   Notwithstanding the provisions of paragraph 1, the relevant TSOs in the 

Baltic synchronous area may require AC- connected offshore power park 

modules to remain connected to the 400 kV network in the voltage range 

and for the time periods that apply to the Continental Europe synchronous 

area. 
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The table shows the minimum period during which an AC-connected off-

shore power park module must be capable of operating over different volt-

age ranges deviating from the reference 1 pu value without disconnecting. 

25 4   The voltage stability requirements specified respectively in points (b) and 

(c) of Article 20(2) as well as in Article 21(3) shall apply to any AC-connected 

offshore power park module. 

  

25 5   The reactive power capability at maximum capacity specified in point (b) of 

Article 21(3) shall apply to AC- connected offshore power park modules, ex-

cept for Table 9. Instead, the requirements of Table 11 shall apply. 

 

 

  

Robustness requirements applicable to AC-connected offshore power park modules   

26 1   The robustness requirements of power-generating modules laid down in Ar-

ticle 15(4) and Article 20(3) shall apply to AC-connected offshore power 

park modules. 

  

26 2   The fault-ride-through capability requirements laid down in point (a) of Arti-

cle 14(3) and point (a) of Article 16(3) shall apply to AC-connected offshore 

power park modules. 

  

System restoration requirements applicable to AC-connected offshore power park modules   

27    The system restoration requirements laid down respectively in Article 14(4) 

and Article 15(5) shall apply to AC- connected offshore power park mod-

ules. 
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General system management requirements applicable to AC-connected offshore power park mod-
ules 

  

28    The general system management requirements laid down in Article 14(5), 

Article 15(6) and Article 16(4) shall apply to AC-connected offshore power 

park modules. 

  

TITLE III - OPERATIONAL NOTIFICATION PROCEDURE FOR CONNECTION Krav med godkendelse fra Forsyningstilsynet Krav mv. uden godkendelse fra Forsyningstilsynet 

Chapter 1 - Connection of new power-generating modules   

General provisions   

29 1   The power-generating facility owner shall demonstrate to the relevant sys-

tem operator that it has complied with the requirements set out in Title II 

of this Regulation by completing successfully the operational notification 

procedure for connection of each power-generating module described in 

Articles 30 to 37. 

  

29 2   The relevant system operator shall clarify and make publicly available the 

details of the operational notification procedure. 

  

Operational notification of type A power-generating modules   

30 1   The operational notification procedure for connection of each new type A 

power-generating module shall consist of submitting an installation docu-

ment. The power-generating facility owner shall ensure that the required 

information is filled in on an installation document obtained from the rele-

vant system operator and is submitted to the system operator. Separate in-

stallation documents shall be provided for each power-generating module 

within the power- generating facility. 

  

30 1   The relevant system operator shall ensure that the required information 

can be submitted by third parties on behalf of the power-generating facility 

owner. 

  

30 2   The relevant system operator shall specify the content of the installation 

document, which shall have at least the following information: 

  

30 2 a  the location at which the connection is made;   
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30 2 b  the date of the connection;   

30 2 c  the maximum capacity of the installation in kW;   

30 2 d  the type of primary energy source;   

30 2 e  the classification of the power-generating module as an emerging technol-

ogy according to Title VI of this Regulation; 

  

30 2 f  reference to equipment certificates issued by an authorised certifier used 

for equipment that is in the site installation; 

  

30 2 g  as regards equipment used, for which an equipment certificate has not 

been received, information shall be provided as directed by the relevant 

system operator; and 

  

30 2 h  the contact details of the power-generating facility owner and the installer 

and their signatures. 

  

30 3   The power-generating facility owner shall ensure that the relevant system 

operator or the competent authority of the Member State is notified about 

the permanent decommissioning of a power-generating module in accord-

ance with national legislation. 

  

30 3   The relevant system operator shall ensure that such notification can be 

made by third parties, including aggregators. 

  

Operational notification of type B, C and D power-generating modules   

31    The operational notification procedure for connection of each new type B, 

C and D power-generating module shall allow the use of equipment certifi-

cates issued by an authorised certifier. 

  

Procedure for type B and C power-generating modules   

32 1   For the purpose of operational notification for connection of each new type 

B and C power-generating module, a power-generating module document 

όΨtDa5Ωύ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ǇƻǿŜǊ-generating facility owner to the 

relevant system operator and shall include a statement of compliance. 

  

32 1   For each power-generating module within the power-generating facility, 

separate independent PGMDs shall be provided. 
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32 2   The format of the PGMD and the information to be given therein shall be 

specified by the relevant system operator. The relevant system operator 

shall have the right to request that the power-generating facility owner in-

clude the following in the PGMD: 

  

32 2 a  evidence of an agreement on the protection and control settings relevant 

to the connection point between the relevant system operator and the 

power-generating facility owner; 

  

32 2 b  itemised statement of compliance;   

32 2 c  detailed technical data of the power-generating module with relevance to 

the grid connection as specified by the relevant system operator; 

  

32 2 d  equipment certificates issued by an authorised certifier in respect of power-

generating modules, where these are relied upon as part of the evidence of 

compliance; 

  

32 2 e  for Type C power-generating modules, simulation models pursuant to point 

(c) of Article 15(6); 

  

32 2 f  compliance test reports demonstrating steady-state and dynamic perfor-

mance as required by Chapters 2, 3 and 4 of Title IV, including use of actual 

measured values during testing, to the level of detail required by the rele-

vant system operator; and 

  

32 2 g  studies demonstrating steady-state and dynamic performance as required 

by Chapters 5, 6 or 7 of Title IV, to the level of detail required by the rele-

vant system operator. 

  

32 3   The relevant system operator, on acceptance of a complete and adequate 

PGMD, shall issue a final operational notification to the power-generating 

facility owner. 

  

32 4   The power-generating facility owner shall notify the relevant system opera-

tor or the competent authority of the Member State about the permanent 

decommissioning of a power-generating module in accordance with na-

tional legislation. 
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32 5   Where applicable, the relevant system operator shall ensure that the com-

missioning and decommissioning of Type B and Type C power-generating 

modules can be notified electronically. 

  

32 6   Member States may provide that the PGMD shall be issued by an author-

ised certifier. 

  

Procedure for type D power-generating modules   

33    The operational notification procedure for connection of each new type D 

power-generating module shall comprise: 

  

  a  ŜƴŜǊƎƛǎŀǘƛƻƴ ƻǇŜǊŀǘƛƻƴŀƭ ƴƻǘƛŦƛŎŀǘƛƻƴ όΨ9hbΩύΤ   

  b  ƛƴǘŜǊƛƳ ƻǇŜǊŀǘƛƻƴŀƭ ƴƻǘƛŦƛŎŀǘƛƻƴ όΨLhbΩύΤ ŀƴŘ   

  c  Ŧƛƴŀƭ ƻǇŜǊŀǘƛƻƴŀƭ ƴƻǘƛŦƛŎŀǘƛƻƴ όΨChbΩύΦ   

Energisation operational notification for type D power-generating modules   

34 1   An EON shall entitle the power-generating facility owner to energise its in-

ternal network and auxiliaries for the power-generating modules by using 

the grid connection that is specified for the connection point. 

  

34 2   An EON shall be issued by the relevant system operator, subject to comple-

tion of preparations including agreement on the protection and control set-

tings relevant to the connection point between the relevant system opera-

tor and the power-generating facility owner. 

  

Interim operational notification for type D power-generating modules   

35 1   An ION shall entitle the power-generating facility owner to operate the 

power-generating module and generate power by using the grid connection 

for a limited period of time. 

  

35 2   An ION shall be issued by the relevant system operator, subject to comple-

tion of the data and study review process as required by this Article. 

  

35 3   With regard to the data and study review, the relevant system operator 

shall have the right to request that the power-generating facility owner pro-

vide the following: 

  

35 3 a  itemised statement of compliance;   
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35 3 b  detailed technical data on the power-generating module of relevance to the 

grid connection as specified by the relevant system operator; 

  

35 3 c  equipment certificates issued by an authorised certifier in respect of power-

generating modules, where they are relied upon as part of the evidence of 

compliance; 

  

35 3 d  simulation models, as specified by point (c) of Article 15(6) and required by 

the relevant system operator; 

  

35 3 e  studies demonstrating the expected steady-state and dynamic performance 

as required by Chapter 5, 6 or 7 of Title IV; and 

  

35 3 f  details of intended compliance tests in accordance with Chapters 2, 3 and 4 

of Title IV. 

  

35 4   The maximum period during which the power-generating facility owner 

may maintain ION status shall be 24 months. The relevant system operator 

is entitled to specify a shorter ION validity period. An extension of the ION 

shall be granted only if the power-generating facility owner has made sub-

stantial progress towards full compliance. Outstanding issues shall be 

clearly identified at the time of requesting extension. 

  

35 5   An extension of the period during which the power-generating facility 

owner may maintain ION status, beyond the period established in para-

graph 4, may be granted if a request for a derogation is made to the rele-

vant system operator before the expiry of that period in accordance with 

the derogation procedure laid down in Article 60. 

  

Final operational notification for type D power-generating modules   

36 1   A FON shall entitle the power-generating facility owner to operate a power-

generating module by using the grid connection. 

  

36 2   A FON shall be issued by the relevant system operator, upon prior removal 

of all incompatibilities identified for the purpose of ION status and subject 

to completion of the data and study review process as required by this Arti-

cle. 

  

36 3   For the purposes of the data and study review, the power-generating facil-

ity owner must submit the following to the relevant system operator: 
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36 3 a  an itemised statement of compliance; and   

36 3 b  an update of applicable technical data, simulation models and studies as re-

ferred to in points (b), (d) and (e) of Article 35(3), including the use of actual 

measured values during testing. 

  

36 4   If incompatibility is identified in connection with the issuing of the FON, a 

derogation may be granted upon a request made to the relevant system 

operator, in accordance with the derogation procedure described in Title V. 

A FON shall be issued by the relevant system operator if the power-gener-

ating module complies with the provisions of the derogation. 

  

36 4   Where a request for a derogation is rejected, the relevant system operator 

shall have the right to refuse to allow the operation of the power-generat-

ing module until the power-generating facility owner and the relevant sys-

tem operator resolve the incompatibility and the relevant system operator 

considers that the power-generating module complies with the provisions 

of this Regulation. 

  

36 4   If the relevant system operator and the power-generating facility owner do 

not resolve the incompatibility within a reasonable time frame, but in any 

case not later than six months after the notification of the rejection of the 

request for a derogation, each party may refer the issue for decision to the 

regulatory authority. 

  

Limited operational notification for type D power-generating modules   

37 1   Power-generating facility owners to whom a FON has been granted shall in-

form the relevant system operator immediately in the following circum-

stances: 

  

37 1 a  the facility is temporarily subject to either significant modification or loss of 

capability affecting its performance; or 

  

37 1 b  equipment failure leading to non-compliance with some relevant require-

ments. 

  

37 2   The power-generating facility owner shall apply to the relevant system op-

erator for a LON, if the power-generating facility owner reasonably expects 
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the circumstances described in paragraph 1 to persist for more than three 

months. 

37 3   A LON shall be issued by the relevant system operator and shall contain the 

following information which shall be clearly identifiable: 

  

37 3 a  the unresolved issues justifying the granting of the LON;   

37 3 b  the responsibilities and timescales for the expected solution; and   

37 3 c  a maximum period of validity which shall not exceed 12 months. The initial 

period granted may be shorter with the possibility of an extension if evi-

dence is submitted to the satisfaction of the relevant system operator 

demonstrating that substantial progress has been made towards achieving 

full compliance. 

  

37 4   The FON shall be suspended during the period of validity of the LON with 

regard to the items for which the LON has been issued. 

  

37 5   A further extension of the period of validity of the LON may be granted 

upon a request for a derogation made to the relevant system operator be-

fore the expiry of that period, in accordance with the derogation procedure 

described in Title V. 

  

37 6   The relevant system operator shall have the right to refuse to allow the op-

eration of the power-generating module, once the LON is no longer valid. In 

such cases, the FON shall automatically become invalid. 

  

37 7   If the relevant system operator does not grant an extension of the period of 

validity of the LON in accordance with paragraph 5 or if it refuses to allow 

the operation of the power-generating module once the LON is no longer 

valid in accordance with paragraph 6, the power-generating facility owner 

may refer the issue for decision to the regulatory authority within six 

months after the notification of the decision of the relevant system opera-

tor. 
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Chapter 2 - Cost-benefit analysis   

Identification of costs and benefits of application of requirements to existing power-generating 
modules 

  

38 1   Prior to the application of any requirement set out in this Regulation to ex-

isting power-generating modules in accordance with Article 4(3), the rele-

vant TSO shall undertake a qualitative comparison of costs and benefits re-

lated to the requirement under consideration. This comparison shall take 

into account available network-based or market-based alternatives. The rel-

evant TSO may only proceed to undertake a quantitative cost-benefit analy-

sis in accordance with paragraphs 2 to 5, if the qualitative comparison indi-

cates that the likely benefits exceed the likely costs. If, however, the cost is 

deemed high or the benefit is deemed low, then the relevant TSO shall not 

proceed further. 

  

38 2   Following a preparatory stage undertaken in accordance with paragraph 1, 

the relevant TSO shall carry out a quantitative cost-benefit analysis of any 

requirement under consideration for application to existing power-generat-

ing modules that have demonstrated potential benefits as a result of the 

preparatory stage according to paragraph 1. 

  

38 3   Within three months of concluding the cost-benefit analysis, the relevant 

TSO shall summarise the findings in a report which shall: 

  

38 3 a  include the cost-benefit analysis and a recommendation on how to pro-

ceed; 

  

38 3 b  include a proposal for a transitional period for applying the requirement to 

existing power-generating modules. That transitional period shall not be 

more than two years from the date of the decision of the regulatory author-

ity or where applicable the Member State on the requirement's applicabil-

ity; 

  

38 3 c  be subject to public consultation in accordance with Article 10.   

38 4   No later than six months after the end of the public consultation, the rele-

vant TSO shall prepare a report explaining the outcome of the consultation 
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and making a proposal on the applicability of the requirement under con-

sideration to existing power-generating modules. The report and proposal 

shall be notified to the regulatory authority or, where applicable, the Mem-

ber State, and the power-generating facility owner or, where applicable, 

third party shall be informed on its content. 

38 5   The proposal made by the relevant TSO to the regulatory authority or, 

where applicable, the Member State pursuant to paragraph 4 shall include 

the following: 

  

38 5 a  an operational notification procedure for demonstrating the implementa-

tion of the requirements by the existing power-generating facility owner; 

  

38 5 b  a transitional period for implementing the requirements which shall take 

into account the category of the power- generating module as specified in 

Article 5(2) and Article 23(3) and any underlying obstacles to the efficient 

implementation of the equipment modification/refitting. 

  

Principles of cost-benefit analysis   

39 1   Power-generating facility owners and DSOs including CDSOs shall assist and 

contribute to the cost-benefit analysis undertaken according to Articles 38 

and 63 and provide the necessary data as requested by the relevant system 

operator or relevant TSO within three months of receiving a request, unless 

agreed otherwise by the relevant TSO. For the preparation of a cost-bene-

fit-analysis by a power-generating facility owner, or prospective owner, as-

sessing a potential derogation pursuant to Article 62, the relevant TSO and 

DSO, including CDSO, shall assist and contribute to the cost- benefit analysis 

and provide the necessary data as requested by the power-generating facil-

ity owner, or the prospective owner, within three months of receiving a re-

quest, unless agreed otherwise by the power-generating facility owner or 

the prospective owner. 

  

39 2   A cost-benefit analysis shall be in line with the following principles:   

39 2 a  the relevant TSO, relevant system operator, power-generating facility 

owner or prospective owner shall base its cost- benefit analysis on one or 

more of the following calculating principles: 
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39 2 a i the net present value;   

39 2 a ii the return on investment;   

39 2 a iii the rate of return;   

39 2 a iv the time needed to break even;   

39 2 b  the relevant TSO, relevant system operator, power-generating facility 

owner or prospective owner shall also quantify socioeconomic benefits in 

terms of improvement in security of supply and shall include at least: 

  

39 2 b i the associated reduction in probability of loss of supply over the lifetime of 

the modification; 

  

39 2 b ii the probable extent and duration of such loss of supply;   

39 2 b iii the societal cost per hour of such loss of supply;   

39 2 c  the relevant TSO, relevant system operator, power-generating facility 

owner or prospective owner shall quantify the benefits to the internal mar-

ket in electricity, cross-border trade and integration of renewable energies, 

including at least: 

  

39 2 c i the active power frequency response;   

39 2 c ii the balancing reserves;   

39 2 c iii the reactive power provision;   

39 2 c iv congestion management;   

39 2 c v defence measures;   

39 2 d  the relevant TSO shall quantify the costs of applying the necessary rules to 

existing power-generating modules, including at least: 

  

39 2 d i the direct costs incurred in implementing a requirement;   

39 2 d ii the costs associated with attributable loss of opportunity;   

39 2 d iii the costs associated with resulting changes in maintenance and operation.   
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TITLE IV - COMPLIANCE Krav med godkendelse fra Forsyningstilsynet Krav mv. uden godkendelse fra Forsyningstilsynet 

Chapter 1 - Compliance monitoring   

Responsibility of the power-generating facility owner   

40 1   The power-generating facility owner shall ensure that each power-generat-

ing module complies with the requirements applicable under this Regula-

tion throughout the lifetime of the facility. For type A power-generating 

modules, the power-generating facility owner may rely upon equipment 

certificates, issued as per Regulation (EC) No 765/2008. 

  

40 2   The power-generating facility owner shall notify to the relevant system op-

erator any planned modification of the technical capabilities of a power-

generating module which may affect its compliance with the requirements 

applicable under this Regulation, before initiating that modification. 

  

40 3   The power-generating facility owner shall notify the relevant system opera-

tor of any operational incidents or failures of a power-generating module 

that affect its compliance with the requirements of this Regulation, without 

undue delay, after the occurrence of those incidents. 

  

40 4   The power-generating facility owner shall notify the relevant system opera-

tor of the planned test schedules and procedures to be followed for verify-

ing the compliance of a power-generating module with the requirements of 

this Regulation, in due time and prior to their launch. The relevant system 

operator shall approve in advance the planned test schedules and proce-

dures. Such approval by the relevant system operator shall be provided in a 

timely manner and shall not be unreasonably withheld. 

  

40 5   The relevant system operator may participate in such tests and record the 

performance of the power-generating modules. 

  

Tasks of the relevant system operator   

41 1   The relevant system operator shall assess the compliance of a power-gener-

ating module with the requirements applicable under this Regulation, 

throughout the lifetime of the power-generating facility. The power-gener-

ating facility owner shall be informed of the outcome of this assessment. 
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41 1   For type A power-generating modules, the relevant system operator may 

rely upon equipment certificates issued by an authorised certifier for this 

assessment. 

  

41 2   The relevant system operator shall have the right to request that the 

power-generating facility owner carry out compliance tests and simulations 

according to a repeat plan or general scheme or after any failure, modifica-

tion or replacement of any equipment that may have an impact on the 

power-generating module's compliance with the requirements of this Regu-

lation. 

  

41 2   The power-generating facility owner shall be informed of the outcome of 

those compliance tests and simulations. 

  

41 3   The relevant system operator shall make publicly available a list of infor-

mation and documents to be provided as well as the requirements to be 

fulfilled by the power-generating facility owner within the framework of the 

compliance process. The list shall cover at least the following information, 

documents and requirements: 

  

41 3 a  all the documentation and certificates to be provided by the power-gener-

ating facility owner; 

  

41 3 b  details of the technical data on the power-generating module of relevance 

to the grid connection; 

  

41 3 c  requirements for models for steady-state and dynamic system studies;   

  d  timeline for the provision of system data required to perform the studies;   

41 3 e  studies by the power-generating facility owner to demonstrate the ex-

pected steady-state and dynamic performance in accordance with the re-

quirements set out in Chapters 5 and 6 of Title IV; 

  

41 3 f  conditions and procedures, including the scope, for registering equipment 

certificates; and 

  

41 3 g  conditions and procedures for the use of relevant equipment certificates is-

sued by an authorised certifier by the power-generating facility owner. 
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41 4   The relevant system operator shall make public the allocation of responsi-

bilities between the power-generating facility owner and the system opera-

tor for compliance testing, simulation and monitoring. 

  

41 5   The relevant system operator may totally or partially delegate the perfor-

mance of its compliance monitoring to third parties. In such cases, the rele-

vant system operator shall continue ensuring compliance with Article 12, in-

cluding entering into confidentiality commitments with the assignee. 

  

41 6   If compliance tests or simulations cannot be carried out as agreed between 

the relevant system operator and the power-generating facility owner due 

to reasons attributable to the relevant system operator, then the relevant 

system operator shall not unreasonably withhold the operational notifica-

tion referred to in Title III. 

  

Common provisions for compliance testing   

42 1   Testing of the performance of individual power-generating modules within 

a power-generating facility shall aim at demonstrating that the require-

ments of this Regulation have been complied with. 

  

42 2   Notwithstanding the minimum requirements for compliance testing set out 

in this Regulation, the relevant system operator is entitled to: 

  

42 2 a  allow the power-generating facility owner to carry out an alternative set of 

tests, provided that those tests are efficient and suffice to demonstrate that 

a power-generating module complies with the requirements of this Regula-

tion; 

  

42 2 b  require the power-generating facility owner to carry out additional or alter-

native sets of tests in those cases where the information supplied to the rel-

evant system operator in relation to compliance testing under the provi-

sions of Chapter 2, 3 or 4 of Title IV, is not sufficient to demonstrate compli-

ance with the requirements of this Regulation; and 

  

42 2 c  require the power-generating facility owner to carry out appropriate tests 

in order to demonstrate a power- generating module's performance when 

operating on alternative fuels or fuel mixes. The relevant system operator 
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and the power-generating facility owner shall agree on which types of fuel 

are to be tested. 

42 3   The power-generating facility owner is responsible for carrying out the tests 

in accordance with the conditions laid down in Chapters 2, 3 and 4 of Title 

IV. The relevant system operator shall cooperate and not unduly delay the 

performance of the tests. 

  

42 4   The relevant system operator may participate in the compliance testing ei-

ther on site or remotely from the system operator's control centre. For that 

purpose, the power-generating facility owner shall provide the monitoring 

equipment necessary to record all relevant test signals and measurements 

as well as ensure that the necessary representatives of the power-generat-

ing facility owner are available on site for the entire testing period. Signals 

specified by the relevant system operator shall be provided if, for selected 

tests, the system operator wishes to use its own equipment to record per-

formance. The relevant system operator has sole discretion to decide about 

its participation. 

  

Common provisions on compliance simulation   

43 1   Simulation of the performance of individual power-generating modules 

within a power-generating facility shall aim at demonstrating that the re-

quirements of this Regulation have been fulfilled. 

  

43 2   Notwithstanding the minimum requirements set out in this Regulation for 

compliance simulation, the relevant system operator may: 

  

43 2 a  allow the power-generating facility owner to carry out an alternative set of 

simulations, provided that those simulations are efficient and suffice to 

demonstrate that a power-generating module complies with the require-

ments of this Regulation or with national legislation; and 

  

43 2 b  require the power-generating facility owner to carry out additional or alter-

native sets of simulations in those cases where the information supplied to 

the relevant system operator in relation to compliance simulation under 

the provisions of Chapter 5, 6 or 7 of Title IV, is not sufficient to demon-

strate compliance with the requirements of this Regulation. 

  



161/210 
 

Dok. 26/06860-1 Offentlig/Public 

43 3   To demonstrate compliance with the requirements of this Regulation, the 

power-generating facility owner shall provide a report with the simulation 

results for each individual power-generating module within the power-gen-

erating facility. The power-generating facility owner shall produce and pro-

vide a validated simulation model for a given power- generating module. 

The scope of the simulation models is set out in point (c) of Article 15(6). 

  

43 4   The relevant system operator shall have the right to check that a power-

generating module complies with the requirements of this Regulation by 

carrying out its own compliance simulations based on the provided simula-

tion reports, simulation models and compliance test measurements. 

  

43 5   The relevant system operator shall provide the power-generating facility 

owner with technical data and a simulation model of the network, to the 

extent necessary to carry out the requested simulations in accordance with 

Chapter 5, 6 or 7 of Title IV. 

  

Chapter 2 - Compliance testing for synchronous power-generating modules   

Compliance tests for type B synchronous power-generating modules   

44 1   Power-generating facility owners shall undertake LFSM-O response compli-

ance tests in relation to type B synchronous power-generating modules. 

  

44 1   Instead of carrying out the relevant test, power-generating facility owners 

may rely upon equipment certificates issued by an authorised certifier to 

demonstrate compliance with the relevant requirement. In such a case, the 

equipment certificates shall be provided to the relevant system operator. 

  

44 2   The following requirements with regard to the LFSM-O response test shall 

apply: 

  

44 2 a  the power-generating module's technical capability to continuously modu-

late active power to contribute to frequency control in case of any large in-

crease of frequency in the system shall be demonstrated. The steady-state 

parameters of regulations, such as droop and deadband, and dynamic pa-

rameters, including frequency step change response shall be verified; 
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44 2 b  the test shall be carried out by simulating frequency steps and ramps big 

enough to trigger at least 10 % of maximum capacity change in active 

power, taking into account the droop settings and the deadband. If re-

quired, simulated frequency deviation signals shall be injected simultane-

ously at both the speed governor and load controller of the control sys-

tems, taking into account the scheme of those control systems; 

  

44 2 c  the test shall be deemed successful if the following conditions are fulfilled:   

44 2 c i the test results, for both dynamic and static parameters, meet the require-

ments set out in Article 13(2); and 

  

44 2 c ii undamped oscillations do not occur after the step change response.   

Compliance tests for type C synchronous power-generating modules   

45 1   In addition to the compliance tests for type B synchronous power-generat-

ing modules described in Article 44, power-generating facility owners shall 

undertake the compliance tests set out in paragraphs 2, 3, 4 and 6 of this 

Article in relation to type C synchronous power-generating modules. Where 

a power-generating module provides black start capability, power-generat-

ing facility owners shall also undertake the tests referred to in paragraph 5. 

Instead of the relevant test, the power-generating facility owner may use 

equipment certificates issued by an authorised certifier to demonstrate 

compliance with the relevant requirement. In that case, the equipment cer-

tificates shall be provided to the relevant system operator. 

  

45 2   The following requirements with regard to the LFSM-U response test shall 

apply: 

  

45 2 a  it shall demonstrate that the power-generating module is technically capa-

ble of continuously modulating active power at operating points below 

maximum capacity to contribute to frequency control in case of a large fre-

quency drop in the system; 

  

45 2 b  the test shall be carried out by simulating appropriate active power load 

points, with low frequency steps and ramps big enough to trigger active 

power change of at least 10 % of maximum capacity, taking into account 
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the droop settings and the deadband. If required, simulated frequency devi-

ation signals shall be injected simultaneously into both the speed governor 

and the load controller references; 

45 2 c  the test shall be deemed successful if the following conditions are fulfilled:   

45 2  i the test results, for both dynamic and static parameters, comply with point 

(c) of Article 15(2); and 

  

45 2  ii undamped oscillations do not occur after the step change response.   

45 3   The following requirements with regard to the FSM response test shall ap-

ply: 

  

45 3 a  it shall demonstrate that the power-generating module is technically capa-

ble of continuously modulating active power over the full operating range 

between maximum capacity and minimum regulating level to contribute to 

frequency control. The steady-state parameters of regulations, such as 

droop and deadband and dynamic parameters, including robustness 

through frequency step change response and large, fast frequency devia-

tions shall be verified; 

  

45 3 b  the test shall be carried out by simulating frequency steps and ramps big 

enough to trigger the whole active power frequency response range, taking 

into account the settings of droop and deadband, as well as the capability 

to actually increase or decrease active power output from the respective 

operating point. If required, simulated frequency deviation signals shall be 

injected simultaneously into the references of both the speed governor and 

the load controller of the unit or plant control system; 

  

45 3 c  the test shall be deemed successful if the following conditions are fulfilled:   

45 3  i the activation time of full active power frequency response range as a result 

of a frequency step change is no longer than required by point (d) of Article 

15(2); 

  

45 3  ii undamped oscillations do not occur after the step change response;   

45 3  iii the initial delay time complies with point (d) of Article 15(2);   
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45 3  iv the droop settings are available within the range specified in point (d) of Ar-

ticle 15(2) and the deadband (threshold) is not higher than the value speci-

fied in that Article; and 

  

45 3  v the insensitivity of active power frequency response at any relevant operat-

ing point does not exceed the requirements set out in point (d) of Article 

15(2). 

  

45 4   With regard to the frequency restoration control test the following require-

ments shall apply: 

  

45 4 a  the power-generating module's technical capability to participate in fre-

quency restoration control shall be demonstrated and the cooperation of 

FSM and frequency restoration control shall be checked; 

  

45 4 b  the test shall be deemed successful if the results, for both dynamic and 

static parameters, comply with the requirements of point (e) of Article 

15(2). 

  

45 5   With regard to the black start capability test the following requirements 

shall apply: 

  

45 5 a  for power-generating modules with black start capability, this technical ca-

pability to start from shut down without any external electrical energy sup-

ply shall be demonstrated; 

  

45 5 b  the test shall be deemed successful if the start-up time is kept within the 

time frame set out in point (iii) of Article 15(5)(a). 

  

45 6   With regard to the tripping to houseload test the following requirements 

shall apply: 

  

45 6 a  the power-generating modules' technical capability to trip to and stably op-

erate on house load shall be demonstrated; 

  

45 6 b  the test shall be carried out at the maximum capacity and nominal reactive 

power of the power-generating module before load shedding; 

  

45 6 c  the relevant system operator shall have the right to set additional condi-

tions, taking into account point (c) of Article 15(5); 

  

45 6 d  the test shall be deemed successful if tripping to house load is successful, 

stable houseload operation has been demonstrated in the time period set 
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out in point (c) of Article 15(5) and re-synchronisation to the network has 

been performed successfully. 

45 7   With regard to the reactive power capability test the following require-

ments shall apply: 

  

45 7 a  the power-generating module's technical capability to provide leading and 

lagging reactive power capability in accordance with points (b) and (c) of Ar-

ticle 18(2) shall be demonstrated; 

  

45 7 b  the test shall be deemed successful if the following conditions are fulfilled:   

45 7 b i the power-generating module operates at maximum reactive power for at 

least one hour, both leading and lagging, at: 

  

45 7 b i τ minimum stable operating level,   

45 7 b i τ maximum capacity, and   

45 7 b i τ an active power operating point between those maximum and minimum 

levels; 

  

45 7 b ii the power-generating module's capability to change to any reactive power 

target value within the agreed or decided reactive power range shall be 

demonstrated. 

  

Compliance tests for type D synchronous power-generating modules   

46 1   Type D synchronous power-generating modules are subject to the compli-

ance tests for type B and C synchronous power-generating modules de-

scribed in Articles 44 and 45. 

  

46 2   Instead of the relevant test, the power-generating facility owner may use 

equipment certificates issued by an authorised certifier to demonstrate 

compliance with the relevant requirement. In such a case, the equipment 

certificates shall be provided to the relevant system operator. 

  

Chapter 3 - Compliance testing for power park modules   

Compliance tests for type B power park modules   

47 1   Power-generating facility owners shall undertake LFSM-O response compli-

ance tests in relation to type B power park modules. 
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47 1   Instead of the relevant test, the power-generating facility owner may use 

equipment certificates issued by an authorised certifier to demonstrate 

compliance with the relevant requirement. In that case, the equipment cer-

tificates shall be provided to the relevant system operator. 

  

47 2   With regard to type B power park modules, the LFSM-O response tests shall 

reflect the choice of control scheme selected by the relevant system opera-

tor. 

  

47 3   With regard to the LFSM-O response tests the following requirements shall 

apply: 

  

47 3 a  the power park module's technical capability to continuously modulate ac-

tive power to contribute to frequency control in case of increase of fre-

quency in the system shall be demonstrated. The steady-state parameters 

of regulations, such as droop and deadband, and dynamic parameters shall 

be verified; 

  

47 3 b  the test shall be carried out by simulating frequency steps and ramps big 

enough to trigger at least 10 % of maximum capacity change in active 

power, taking into account the droop settings and the deadband. To per-

form this test simulated frequency deviation signals shall be injected simul-

taneously into the control system references; 

  

47 3 c  the test shall be deemed successful in the event that the test results, for 

both dynamic and static parameters, comply with the requirements set out 

in Article 13(2). 

  

Compliance tests for type C power park modules   

48 1   In addition to the compliance tests for type B power park modules de-

scribed in Article 47, power-generating facility owners shall undertake the 

compliance tests set out in paragraphs 2 to 9 in relation to type C power 

park modules. Instead of the relevant test, the power-generating facility 

owner may use equipment certificates issued by an authorised certifier to 

demonstrate compliance with the relevant requirement. In such a case, the 

equipment certificate shall be provided to the relevant system operator. 
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48 2   With regard to the active power controllability and control range test the 

following requirements shall apply: 

  

48 2 a  the power park module's technical capability to operate at a load level be-

low the setpoint set by the relevant system operator or the relevant TSO 

shall be demonstrated; 

  

48 2 b  the test shall be deemed successful if the following conditions are fulfilled:   

48 2 b i the load level of the power park module is kept below the setpoint;   

48 2 b ii the setpoint is implemented according to the requirements laid down in Ar-

ticle 15(2)(a); and 

  

48 2 b iii the accuracy of the regulation complies with the value specified in point (a) 

of Article 15(2). 

  

48 3   With regard to the LFSM-U response test the following requirements shall 

apply: 

  

48 3 a  the power park module's technical capability to continuously modulate ac-

tive power to contribute to frequency control in case of a large frequency 

drop in the system shall be demonstrated; 

  

48 3 b  the test shall be carried out by simulating the frequency steps and ramps 

big enough to trigger at least 10 % of maximum capacity active power 

change with a starting point of no more than 80 % of maximum capacity, 

taking into account the droop settings and the deadband; 

  

48 3 c  the test shall be deemed successful if the following conditions are fulfilled:   

48 3  i the test results, for both dynamic and static parameters, comply with the 

requirements laid down in Article 15(2)(c); and 

  

48 3  ii undamped oscillations do not occur after the step change response.   

48 4   With regard to the FSM response test the following requirements shall ap-

ply: 

  

48 4 a  the power park module's technical capability to continuously modulate ac-

tive power over the full operating range between maximum capacity and 

minimum regulating level to contribute to frequency control shall be 
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demonstrated. The steady-state parameters of regulations, such as insensi-

tivity, droop, deadband and range of regulation, as well as dynamic parame-

ters, including frequency step change response shall be verified; 

48 4 b  the test shall be carried out by simulating frequency steps and ramps big 

enough to trigger the whole active power frequency response range, taking 

into account the droop settings and the deadband. Simulated frequency de-

viation signals shall be injected to perform the test; 

  

48 4 c  the test shall be deemed successful if the following conditions are fulfilled:   

48 4  i the activation time of the full active power frequency response range as a 

result of a frequency step change is no longer than that required by point 

(d) of Article 15(2); 

  

48 4 c ii undamped oscillations do not occur after the step change response;   

48 4 c iii the initial delay is in line with point (d) of Article 15(2);   

48 4 c iv the droop settings are available within the ranges specified in point (d) of 

Article 15(2) and the deadband (threshold) is not higher than the value cho-

sen by the relevant TSO; and 

  

48 4 c v the insensitivity of active power frequency response does not exceed the 

requirement set out in point (d) of Article 15(2). 

  

48 5   With regard to the frequency restoration control test the following require-

ments shall apply: 

  

48 5 a  the power park module's technical capability to participate in frequency 

restoration control shall be demonstrated. The cooperation of both FSM 

and frequency restoration control shall be checked; 

  

48 5 b  the test shall be deemed successful if the results for both dynamic and 

static parameters comply with the requirements of point (e) of Article 

15(2). 

  

48 6   With regard to the reactive power capability test the following require-

ments shall apply: 

  

48 6 a  the power park module's technical capability to provide leading and lagging 

reactive power capability in accordance with points (b) and (c) of Article 

21(3) shall be demonstrated; 
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48 6 b  it shall be carried out at maximum reactive power, both leading and lagging, 

and shall verify the following parameters: 

  

48 6 b i operation in excess of 60 % of maximum capacity for 30 min;   

48 6 b ii operation within the range of 30-50 % of maximum capacity for 30 min; and   

48 6 b iii operation within the range of 10-20 % of maximum capacity for 60 min;   

48 6 c  the test shall be deemed successful if the following criteria are fulfilled:   

48 6 c i the power park module operates for a duration no shorter than the re-

quested duration at maximum reactive power, both leading and lagging, in 

each parameter specified in paragraph 6(b); 

  

48 6 c ii the power park module's capability to change to any reactive power target 

value within the agreed or decided reactive power range is demonstrated; 

and 

  

48 6 c iii no protection action takes place within the operation limits specified by the 

reactive power capacity diagram. 

  

48 7   With regard to the voltage control mode test the following requirements 

shall apply: 

  

48 7 a  the power park module's capability to operate in voltage control mode re-

ferred to in the conditions set out in points (ii) to (iv) of Article 21(3)(d) shall 

be demonstrated; 

  

48 7 b  The voltage control mode test shall verify the following parameters:   

48 7 b i the implemented slope and deadband according to Article 21(3)(d)(iii);   

48 7 b ii the accuracy of the regulation;   

48 7 b iii the insensitivity of the regulation; and   

48 7 b iv the time of reactive power activation;   

48 7 c  The test shall be deemed successful if the following conditions are fulfilled:   

48 7 c i the range of regulation and adjustable droop and deadband complies with 

the agreed or decided characteristic parameters set out in point (d) of Arti-

cle 21(3); 

  

48 7 c ii the insensitivity of voltage control is not higher than 0,01 pu, in accordance 

with point (d) of Article 21(3); and 
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48 7 c iii following a step change in voltage, 90 % of the change in reactive power 

output has been achieved within the times and tolerances specified in point 

(d) of Article 21(3). 

  

48 8   With regard to the reactive power control mode test the following require-

ments shall apply: 

  

48 8 a  the power park module's capability to operate in reactive power control 

mode, in accordance with point (v) of Article 21(3)(d), shall be demon-

strated; 

  

48 8 b  the reactive power control mode test shall be complementary to the reac-

tive power capability test; 

  

48 8 c  the reactive power control mode test shall verify the following parameters:   

48 8 c i the reactive power setpoint range and increment;   

48 8 c ii the accuracy of the regulation; and   

48 8 c iii the time of reactive power activation.   

48 8 d  the test shall be deemed successful if the following conditions are fulfilled:   

48 8 d i the reactive power setpoint range and increment are ensured in accord-

ance with point (d) of Article 21(3); and 

  

48 8 d ii the accuracy of the regulation complies with the conditions set out in point 

(d) of Article 21(3). 

  

48 9 a  With regard to the power factor control mode test the following require-

ments shall apply: 

  

48 9 a  the power park module's capability to operate in power factor control 

mode in accordance with point (vi) of Article 21(3)(d) shall be demon-

strated; 

  

48 9 b  the power factor control mode test shall verify the following parameters:   

48 9 b i the power factor setpoint range;   

48 9 b ii the accuracy of the regulation; and   

48 9 b iii the response of reactive power due to step change of active power;   

48 9 c  the test shall be deemed successful if the following conditions are cumula-

tively fulfilled: 
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48 9 c i the power factor setpoint range and increment are ensured in accordance 

with point (d) of Article 21(3); 

  

48 9 c ii the time of reactive power activation as a result of step active power 

change does not exceed the requirement laid down in point (d) of Article 

21(3); and 

  

48 9 c iii the accuracy of the regulation complies with the value specified in point (d) 

of Article 21(3). 

  

48 10   With regard to the tests referred to in paragraphs 7, 8 and 9, the relevant 

system operator may select only one of the three control options for test-

ing. 

  

Compliance tests for type D power park modules   

49 1   Type D power park modules are subject to the compliance tests for type B 

and C power park modules in accordance with the conditions set out in Arti-

cles 47 and 48. 

  

49 2   Instead of the relevant test, the power-generating facility owner may use 

equipment certificates issued by an authorised certifier to demonstrate 

compliance with the relevant requirement. In that case, the equipment cer-

tificates shall be provided to the relevant system operator. 

  

Chapter 4 - Compliance testing for offshore power park modules   

Compliance tests for offshore power park modules   

50    The compliance tests established in Article 44(2), as well as in paragraphs 2, 

3, 4, 5, 7, 8 and 9 of Article 48 shall apply to offshore power park modules. 

  

Chapter 5 - Compliance simulations for synchronous power-generating modules   

Compliance simulations for type B synchronous power-generating modules   

51 1   Power-generating facility owners shall undertake LFSM-O response simula-

tions in relation to type B synchronous power-generating modules. Instead 

of the relevant simulations, the power-generating facility owner may use 

equipment certificates issued by an authorised certifier to demonstrate 
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compliance with the relevant requirement. In that case, the equipment cer-

tificates shall be provided to the relevant system operator. 

51 2   With regard to the LFSM-O response simulation the following requirements 

shall apply: 

  

51 2 a  the power-generating module's capability to modulate active power at high 

frequency in accordance with Article 13(2) shall be demonstrated by simu-

lation; 

  

51 2 b  the simulation shall be carried out by means of high frequency steps and 

ramps reaching minimum regulating level, taking into account the droop 

settings and the deadband; 

  

51 2 c  the simulation shall be deemed successful in the event that:   

51 2 c i the simulation model of the power-generating module is validated against 

the compliance test for LFSM-O response described in Article 44(2); and 

  

51 2 c ii compliance with the requirement set out in Article 13(2) is demonstrated.   

51 3   With regard to the simulation of fault-ride-through capability of type B syn-

chronous power-generating modules, the following requirements shall ap-

ply: 

  

51 3 a  the power-generating module's capability to ride through faults in accord-

ance with the conditions set out in subparagraph (a) of Article 14(3) shall be 

demonstrated by simulation; 

  

51 3 b  the simulation shall be deemed successful if compliance with the require-

ment set out in point (a) of Article 14(3) is demonstrated. 

  

51 4   With regard to the post fault active power recovery simulation the follow-

ing requirements shall apply: 

  

51 4 a  the power-generating module's capability to provide post fault active 

power recovery referred to in the conditions set out in Article 17(3) shall be 

demonstrated; 

  

51 4 b  the simulation shall be deemed successful if compliance with the require-

ment set out in Article 17(3) is demonstrated. 
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Compliance simulations for type C synchronous power-generating modules   

52 1   In addition to the compliance simulations for type B synchronous power-

generating modules set out in Article 51, type C synchronous power-gener-

ating modules shall be subject to the compliance simulations detailed in 

paragraphs 2 to 5. Instead of all or part of those simulations, the power-

generating facility owner may use equipment certificates issued by an au-

thorised certifier, which must be provided to the relevant system operator. 

  

52 2   With regard to the LFSM-U response simulation the following requirements 

shall apply: 

  

52 2 a  the power-generating module's capability to modulate active power at low 

frequencies in accordance with point (c) of Article 15(2) shall be demon-

strated; 

  

52 2 b  the simulation shall be carried out by means of low frequency steps and 

ramps reaching maximum capacity, taking into account the droop settings 

and the deadband; 

  

52 2 c  the simulation shall be deemed successful in the event that:   

52 2 c i the simulation model of the power-generating module is validated against 

the compliance test for LFSM-U response described in of Article 45(2); and 

  

52 2 c ii compliance with the requirement of point (c) of Article 15(2) is demon-

strated. 

  

52 3   With regard to the FSM response simulation the following requirements 

shall apply: 

  

52 3 a  the power-generating module's capability to modulate active power over 

the full frequency range in accordance with point (d) of Article 15(2) shall 

be demonstrated; 

  

52 3 b  the simulation shall be carried out by simulating frequency steps and ramps 

big enough to trigger the whole active power frequency response range, 

taking into account the droop settings and the deadband; 

  

52 3 c  the simulation shall be deemed successful in the event that:   

52 3 c i the simulation model of the power-generating module is validated against 

the compliance test for FSM response described in Article 45(3); and 
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52 3 c ii compliance with the requirement of point (d) of Article 15(2) is demon-

strated. 

  

52 4   With regard to the island operation simulation the following requirements 

shall apply: 

  

52 4 a  the power-generating module's performance during island operation re-

ferred to in the conditions set out in point (b) of Article 15(5) shall be 

demonstrated; 

  

52 4 b  the simulation shall be deemed successful if the power-generating module 

reduces or increases the active power output from its previous operating 

point to any new operating point within the P-Q-capability diagram within 

the limits of point (b) of Article 15(5), without disconnection of the power-

generating module from the island due to over- or underfrequency. 

  

52 5   With regard to the reactive power capability simulation the following re-

quirements shall apply: 

  

52 5 a  the power-generating module's capability to provide leading and lagging re-

active power capability in accordance with the conditions set out in points 

(b) and (c) of Article 18(2) shall be demonstrated; 

  

52 5 b  the simulation shall be deemed successful if the following conditions are 

fulfilled: 

  

52 5  i the simulation model of the power-generating module is validated against 

the compliance tests for reactive power capability described in Article 

45(7); and 

  

52 5  ii compliance with the requirements of points (b) and (c) of Article 18(2) is 

demonstrated. 

  

Compliance simulations for type D synchronous power-generating modules   

53 1   In addition to the compliance simulations for type B and C synchronous 

power-generating modules set out in Articles 51 and 52, except for the sim-

ulation of fault-ride-through capability of type B synchronous power-gener-

ating modules referred to in Article 51(3), type D synchronous power-gen-

erating modules are subject to the compliance simulations set out in para-
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graphs 2 and 3. Instead of all or part of those simulations, the power-gener-

ating facility owner may use equipment certificates issued by an authorised 

certifier, which must be provided to the relevant system operator. 

53 2   With regard to the power oscillations damping control simulation the fol-

lowing requirements shall apply: 

  

53 2 a  it shall be demonstrated that the power-generating module's performance 

ƛƴ ǘŜǊƳǎ ƻŦ ƛǘǎ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳ όΨt{{ ŦǳƴŎǘƛƻƴΩύ ƛǎ ŎŀǇŀōƭŜ ƻŦ ŘŀƳǇƛƴƎ ŀŎǘƛǾŜ 

power oscillations in accordance with the conditions set out in paragraph 2 

of Article 19; 

  

53 2 b  the tuning must result in improved damping of corresponding active power 

response of the AVR in combination with the PSS function, compared to the 

active power response of the AVR alone; 

  

53 2 c  the simulation shall be deemed successful if the following conditions are cu-

mulatively fulfilled: 

  

53 2 c i the PSS function damps the existing active power oscillations of the power-

generating module within a frequency range specified by the relevant TSO. 

That frequency range shall include the local mode frequencies of the 

power-generating module and the expected network oscillations; and 

  

53 2 c ii a sudden load reduction of the power-generating module from 1 pu to 0,6 

pu of the maximum capacity does not lead to undamped oscillations in ac-

tive or reactive power of the power-generating module. 

  

53 3   With regard to the simulation of fault-ride-through capability of type D syn-

chronous power-generating modules, the following requirements shall ap-

ply: 

  

53 3 a  the power-generating module's capability to provide fault-ride-through in 

accordance with the conditions set out in point (a) of Article 16(3) shall be 

demonstrated; 

  

53 3 b  the simulation shall be deemed successful if compliance with the require-

ment laid down in point (a) of Article 16(3) is demonstrated. 
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Chapter 6 - Compliance simulations for power park modules   

Compliance simulations for type B power park modules   

54 1   Type B power park modules are subject to the compliance simulations in 

paragraphs 2 to 5. Instead of all or part of those simulations, the power-

generating facility owner may use equipment certificates issued by an au-

thorised certifier, which must be provided to the relevant system operator. 

  

54 2   With regard to the LFSM-O response simulation the following requirements 

shall apply: 

  

54 2 a  the power park module's capability to modulate active power at high fre-

quency in accordance with Article 13(2) shall be demonstrated; 

  

54 2 b  the simulation shall be carried out by means of high frequency steps and 

ramps reaching minimum regulating level, taking into account the droop 

settings and the deadband; 

  

54 2 c  the simulation shall be deemed successful in the event that:   

54 2 c i the simulation model of the power park module is validated against the 

compliance test for LFSM-O response set out in Article 47(3); and 

  

54 2 c ii compliance with the requirement laid down in Article 13(2) is demon-

strated. 

  

54 3   With regard to the fast fault current injection simulation the following re-

quirements shall apply: 

  

54 3 a  the power park module's capability to provide fast fault current injection in 

accordance with the conditions set out in point (b) of Article 20(2) shall be 

demonstrated; 

  

54 3 b  the simulation shall be deemed successful if compliance with the require-

ment laid down in point (b) of Article 20(2) is demonstrated. 

  

54 4   With regard to the fault-ride-through simulation capability of type B power 

park modules, the following requirements shall apply: 

  

54 4 a  the power park module's capability to ride through faults in accordance 

with the conditions set out in point (a) of Article 14(3) shall be demon-

strated by simulation; 
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54 4 b  the simulation shall be deemed successful if compliance with the require-

ment laid down in point (a) of Article 14(3) is demonstrated. 

  

54 5   The following requirements with regard to the post fault active power re-

covery simulation shall apply: 

  

54 5 a  the power park module's capability to provide post fault active power re-

covery in accordance with the conditions set out in Article 20(3) shall be 

demonstrated; 

  

54 5 b  the simulation shall be deemed successful if compliance with the require-

ment laid down in Article 20(3) is demonstrated. 

  

Compliance simulations for type C power park modules   

55 1   In addition to the compliance simulations for type B power park modules 

set out in Article 54, type C power park modules are subject to the compli-

ance simulations set out in paragraphs 2 to 7. Instead of all or part of those 

simulations, the power-generating facility owner may use equipment certif-

icates issued by an authorised certifier, which must be provided to the rele-

vant system operator. 

  

55 2   With regard to the LFSM-U response simulation the following requirements 

shall apply: 

  

55 2 a  the power park module's capability to modulate active power at low fre-

quencies in accordance with point (c) of Article 15(2) shall be demon-

strated; 

  

55 2 b  the simulation shall be carried out by simulating low frequency steps and 

ramps reaching maximum capacity, taking into account the droop settings 

and the deadband; 

  

55 2 c  the simulation shall be deemed successful in the event that:   

55 2 c i the simulation model of the power park module is validated against the 

compliance test for LFSM-U response set out in Article 48(3); and 

  

55 2 c ii compliance with the requirement laid down in point (c) of Article 15(2) is 

demonstrated. 

  

55 3   With regard to the FSM response simulation the following requirements 

shall apply: 
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55 3 a  the power park module's capability to modulate active power over the full 

frequency range as referred to in point (d) of Article 15(2) shall be demon-

strated; 

  

55 3 b  the simulation shall be carried out by simulating frequency steps and ramps 

big enough to trigger the whole active power frequency response range, 

taking into account the droop settings and the deadband; 

  

55 3 c  the simulation shall be deemed successful in the event that:   

55 3 c i the simulation model of the power park module is validated against the 

compliance test for FSM response set out in Article 48(4); and 

  

55 3 c ii compliance with the requirement laid down in point (d) of Article 15(2) is 

demonstrated. 

  

55 4   With regard to the island operation simulation, the following requirements 

shall apply: 

  

55 4 a  the power park module's performance during island operation in accord-

ance with the conditions set out in point (b) of Article 15(5) shall be demon-

strated; 

  

55 4 b  the simulation shall be deemed successful in the event that the power park 

module reduces or increases the active power output from its previous op-

erating point to any new operating point, within the P-Q-capability diagram 

and within the limits set out in point (b) of Article 15(5), without disconnec-

tion of the power park module from the island due to over- or un-

derfrequency. 

  

55 5   With regard to the simulation of the capability of providing synthetic iner-

tia, the following requirements shall apply: 

  

55 5 a  the model of the power park module's capability of providing synthetic in-

ertia to a low frequency event as set out in point (a) of Article 21(2) shall be 

demonstrated; 

  

55 5 b  the simulation shall be deemed successful if the model demonstrates that it 

complies with the conditions set out in Article 21(2). 

  

55 6   With regard to the reactive power capability simulation, the following re-

quirements shall apply: 
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55 6 a  the power park module shall demonstrate that it can provide leading and 

lagging reactive power capability as set out in points (b) and (c) of Article 

21(3); 

  

55 6 b  the simulation shall be deemed successful if the following conditions are cu-

mulatively fulfilled: 

  

55 6 b i the simulation model of the power park module is validated against the 

compliance tests for reactive power capability set out in paragraph 6 of Ar-

ticle 48; and 

  

55 6 b ii compliance with the requirements laid down in points (b) and (c) of Article 

21(3) is demonstrated. 

  

55 7   With regard to the power oscillations damping control simulation, the fol-

lowing requirements shall apply: 

  

55 7 a  the model of the power park module shall demonstrate that it can provide 

active power oscillations damping capability accordance with point (f) of Ar-

ticle 21(3); 

  

55 7 b  the simulation shall be deemed successful in the event that the model 

demonstrates compliance with the conditions described in point (f) of Arti-

cle 21(3). 

  

Compliance simulations for type D power park modules   

56 1   In addition to the compliance simulations for type B and C power park mod-

ules set out in Articles 54 and 55, except for the fault-ride-through capabil-

ity of type B power park modules referred to in Article 54(4), type D power 

park modules are subject to the fault-ride-through capability of power park 

modules compliance simulation. 

  

56 2   Instead of all or part of the simulations mentioned in paragraph 1, the 

power-generating facility owner may use equipment certificates issued by 

an authorised certifier, which must be provided to the relevant system op-

erator. 

  

56 3   The model of the power park module shall demonstrate that it is suitable 

for simulating the fault-ride-through capability in accordance with point (a) 

of Article 16(3). 
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56 4   The simulation shall be deemed successful if the model demonstrates com-

pliance with the conditions set out in point (a) of Article 16(3). 

  

Chapter 7 - Compliance simulations for offshore power park modules   

Compliance simulations applicable to offshore power park modules   

57    The compliance simulations specified in paragraphs 3 and 5 of Article 54 as 

well as in paragraphs 4, 5 and 7 of Article 55 shall apply to any offshore 

power park module. 

  

Chapter 8 - Non-binding guidance and monitoring of implementation   

Non-binding guidance on implementation   

58 1   No later than six months after the entry into force of this Regulation, the 

ENTSO for Electricity shall prepare and thereafter every two years provide 

non-binding written guidance to its members and other system operators 

concerning the elements of this Regulation requiring national decisions. The 

ENTSO for Electricity shall publish this guidance on its website. 

  

58 2   ENTSO for Electricity shall consult stakeholders when providing non-binding 

guidance. 

  

58 3   The non-binding guidance shall explain the technical issues, conditions and 

interdependencies which need to be considered when complying with the 

requirements of this Regulation at national level. 

  

Monitoring   

59 1   ENTSO for Electricity shall monitor the implementation of this Regulation in 

accordance with Article 8(8) of Regulation (EC) No 714/2009. Monitoring 

shall cover in particular the following matters: 

  

59 1 a  identification of any divergences in the national implementation of this Reg-

ulation; 

  

59 1 b  assessment of whether the choice of values and ranges in the requirements 

applicable to power-generating modules under this Regulation continues to 

be valid. 
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59 2   The Agency, in cooperation with ENTSO for Electricity, shall produce by 12 

months after the entry into force of this Regulation a list of the relevant in-

formation to be communicated by ENTSO for Electricity to the Agency in ac-

cordance with Article 8(9) and Article 9(1) of Regulation (EC) No 714/2009. 

The list of relevant information may be subject to updates. ENTSO for Elec-

tricity shall maintain a comprehensive, standardised format, digital data ar-

chive of the information required by the Agency. 

  

59 3   Relevant TSOs shall submit to ENTSO for Electricity the information re-

quired to perform the tasks referred to in paragraphs 1 and 2. 

  

59 3   Based on a request of the regulatory authority, DSOs shall provide TSOs 

with information under paragraph 2 unless the information is already ob-

tained by regulatory authorities, the Agency or ENTSO-E in relation to their 

respective implementation monitoring tasks, with the objective of avoiding 

duplication of information. 

  

59 4   Where ENTSO for Electricity or the Agency establish areas subject to this 

Regulation where, based on market developments or experience gathered 

in the application of this Regulation, further harmonisation of the require-

ments under this Regulation is advisable to promote market integration, 

they shall propose draft amendments to this Regulation pursuant to Article 

7(1) of Regulation (EC) No 714/2009. 

  

TITLE V DEROGATIONS Krav med godkendelse fra Forsyningstilsynet Krav mv. uden godkendelse fra Forsyningstilsynet 

Power to grant derogations   

60 1   Regulatory authorities may, at the request of a power-generating facility 

owner or prospective owner, relevant system operator or relevant TSO, 

grant power-generating facility owners or prospective owners, relevant sys-

tem operators or relevant TSOs derogations from one or more provisions of 

this Regulation for new and existing power- generating modules in accord-

ance with Articles 61 to 63. 
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60 2   Where applicable in a Member State, derogations may be granted and re-

voked in accordance with Articles 61 to 63 by other authorities than the 

regulatory authority. 

  

General provisions   

61 1   Each regulatory authority shall specify, after consulting relevant system op-

erators and power-generating facility owners and other stakeholders whom 

it deems affected by this Regulation, the criteria for granting derogations 

pursuant to Articles 62 and 63. It shall publish those criteria on its website 

and notify them to the Commission within nine months of the entry into 

force of this Regulation. The Commission may require a regulatory authority 

to amend the criteria if it considers that they are not in line with this Regu-

lation. This possibility to review and amend the criteria for granting deroga-

tions shall not affect the derogations already granted which shall continue 

to apply until the scheduled expiry date as detailed in the decision granting 

the exemption. 

  

61 2   If the regulatory authority deems that it is necessary due to a change in cir-

cumstances relating to the evolution of system requirements, it may review 

and amend at most once every year the criteria for granting derogations in 

accordance with paragraph 1. Any changes to the criteria shall not apply to 

derogations for which a request has already been made. 

  

61 3   The regulatory authority may decide that power-generating modules for 

which a request for a derogation has been filed pursuant to Articles 62 or 

63 do not need to comply with the requirements of this Regulation from 

which a derogation has been sought from the day of filing the request until 

the regulatory authority's decision is issued. 

  

Request for a derogation by a power-generating facility owner   

62 1   Power-generating facility owners, or prospective owners, may request a 

derogation to one or several requirements of this Regulation for power-

generating modules within their facilities. 
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62 2   A request for a derogation shall be filed with the relevant system operator 

and include: 

  

62 2 a  an identification of the power-generating facility owner, or prospective 

owner, and a contact person for any communications; 

  

62 2 b  a description of the power-generating module or modules for which a dero-

gation is requested; 

  

62 2 c  a reference to the provisions of this Regulation from which a derogation is 

requested and a detailed description of the requested derogation; 

  

62 2 d  detailed reasoning, with relevant supporting documents and cost-benefit 

analysis pursuant to the requirements of Article 39; 

  

62 2 e  demonstration that the requested derogation would have no adverse effect 

on cross-border trade. 

  

62 3   Within two weeks of receipt of a request for a derogation, the relevant sys-

tem operator shall confirm to the power-generating facility owner, or pro-

spective owner, whether the request is complete. If the relevant system op-

erator considers that the request is incomplete, the power-generating facil-

ity owner, or prospective owner, shall submit the additional required infor-

mation within one month from the receipt of the request for additional in-

formation. If the power-generating facility owner, or prospective owner, 

does not supply the requested information within that time limit, the re-

quest for a derogation shall be deemed withdrawn. 

  

62 4   The relevant system operator shall, in coordination with the relevant TSO 

and any affected adjacent DSO or DSOs, assess the request for a derogation 

and the provided cost-benefit analysis, taking into account the criteria de-

termined by the regulatory authority pursuant to Article 61. 

  

62 5   If a request for a derogation concerns a type C or D power-generating mod-

ule connected to a distribution system, including a closed distribution sys-

tem, the relevant system operator's assessment must be accompanied by 

an assessment of the request for a derogation by the relevant TSO. The rel-

evant TSO shall provide its assessment within two months of being re-

quested to do so by the relevant system operator. 
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62 6   Within six months of receipt of a request for a derogation, the relevant sys-

tem operator shall forward the request to the regulatory authority and sub-

mit the assessment(s) prepared in accordance with paragraphs 4 and 5. 

That period may be extended by one month where the relevant system op-

erator seeks further information from the power- generating facility owner, 

or prospective owner and by two months where the relevant system opera-

tor requests the relevant TSO to submit an assessment of the request for a 

derogation. 

  

62 7   The regulatory authority shall adopt a decision concerning any request for a 

derogation within six months from the day after it receives the request. 

That time limit may be extended by three months before its expiry where 

the regulatory authority requires further information from the power-gen-

erating facility owner, or prospective owner, or from any other interested 

parties. The additional period shall begin when the complete information 

has been received. 

  

62 8   The power-generating facility owner, or prospective owner, shall submit 

any additional information requested by the regulatory authority within 

two months of such request. If the power-generating facility owner, or pro-

spective owner, does not supply the requested information within that time 

limit, the request for a derogation shall be deemed withdrawn unless, be-

fore its expiry: 

  

62 8 a  the regulatory authority decides to provide an extension; or   

62 8 b  the power-generating facility owner, or prospective owner, informs the reg-

ulatory authority by means of a reasoned submission that the request for a 

derogation is complete. 

  

62 9   The regulatory authority shall issue a reasoned decision concerning a re-

quest for a derogation. Where the regulatory authority grants a derogation, 

it shall specify its duration. 

  

62 10   The regulatory authority shall notify its decision to the relevant power-gen-

erating facility owner, or prospective owner, the relevant system operator 

and the relevant TSO. 
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62 11   A regulatory authority may revoke a decision granting a derogation if the 

circumstances and underlying reasons no longer apply or upon a reasoned 

recommendation of the Commission or reasoned recommendation by the 

Agency pursuant to Article 65(2). 

  

62 12   For Type A power-generating modules, a request for a derogation under 

this Article may be made by a third party on behalf of the power-generating 

facility owner, or prospective owner. Such a request may be for a single 

power- generating module or multiple, identical power-generating mod-

ules. In the case of the latter, and provided the cumulative maximum ca-

pacity is specified, the third party may substitute the details required by 

point (a) of paragraph 2 with their details. 

  

Request for a derogation by a relevant system operator or relevant TSO   

63 1   Relevant system operators or relevant TSOs may request derogations for 

classes of power-generating modules connected or to be connected to their 

network. 

  

63 2   Relevant system operators or relevant TSOs shall submit their requests for 

derogations to the regulatory authority. Each request for a derogation shall 

include: 

  

63 2 a  identification of the relevant system operator or relevant TSO, and a con-

tact person for any communications; 

  

63 2 b  a description of the power-generating modules for which a derogation is re-

quested and the total installed capacity and number of power-generating 

modules; 

  

63 2 c  the requirement or requirements of this Regulation for which a derogation 

is requested, with a detailed description of the requested derogation; 

  

63 2 d  detailed reasoning, with all relevant supporting documents;   

63 2 e  demonstration that the requested derogation would have no adverse effect 

on cross-border trade; 

  

63 2 f  a cost-benefit analysis pursuant to the requirements of Article 39. If appli-

cable, the cost-benefit analysis shall be carried out in coordination with the 

relevant TSO and any adjacent DSO or DSOs. 
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63 3   Where the request for a derogation is submitted by a relevant DSO or 

CDSO, the regulatory authority shall, within two weeks from the day after 

receipt of that request, ask the relevant TSO to assess the request for a der-

ogation in the light of the criteria determined by the regulatory authority 

pursuant to Article 61. 

  

63 4   Within two weeks from the day after the receipt of such request for assess-

ment, the relevant TSO shall confirm to the relevant DSO or CDSO whether 

the request for a derogation is complete. If the relevant TSO considers that 

it is incomplete, the relevant DSO or CDSO shall submit the required addi-

tional information within one month from the receipt of the request for ad-

ditional information. 

  

63 5   Within six months of receipt of a request for a derogation, the relevant TSO 

shall submit to the regulatory authority its assessment, including any rele-

vant documentation. The six-month time limit may be extended by one 

month where the relevant TSO seeks further information from the relevant 

DSO or from the relevant CDSO. 

  

63 6   The regulatory authority shall adopt a decision concerning a request for a 

derogation within six months from the day after it receives the request. 

Where the request for a derogation is submitted by the relevant DSO or 

CDSO, the six- month time limit runs from the day following receipt of the 

relevant TSO's assessment pursuant to paragraph 5. 

  

63 7   The six-month time limit referred to in paragraph 6 may, before its expiry, 

be extended by an additional three months where the regulatory authority 

requests further information from the relevant system operator requesting 

the derogation or from any other interested parties. That additional period 

shall run from the day following the date of receipt of the complete infor-

mation. 

  

63 7   The relevant system operator shall provide any additional information re-

quested by the regulatory authority within two months from the date of the 
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request. If the relevant system operator does not provide the requested ad-

ditional information within that time limit, the request for a derogation 

shall be deemed withdrawn unless, before expiry of the time limit: 

63 7 a  the regulatory authority decides to provide an extension; or   

63 7 b  the relevant system operator informs the regulatory authority by means of 

a reasoned submission that the request for a derogation is complete. 

  

63 8   The regulatory authority shall issue a reasoned decision concerning a re-

quest for a derogation. Where the regulatory authority grants derogation, it 

shall specify its duration. 

  

63 9   The regulatory authority shall notify its decision to the relevant system op-

erator requesting the derogation, the relevant TSO and the Agency. 

  

63 10   Regulatory authorities may lay down further requirements concerning the 

preparation of requests for derogation by relevant system operators. In do-

ing so, regulatory authorities shall take into account the delineation be-

tween the transmission system and the distribution system at the national 

level and shall consult with system operators, power- generating facility 

owners and stakeholders, including manufacturers. 

  

63 11   A regulatory authority may revoke a decision granting a derogation if the 

circumstances and underlying reasons no longer apply or upon a reasoned 

recommendation of the Commission or reasoned recommendation by the 

Agency pursuant to Article 65(2). 

  

Register of derogations from the requirements of this Regulation   

64 1   Regulatory authorities shall maintain a register of all derogations they have 

granted or refused and shall provide the Agency with an updated and con-

solidated register at least once every six months, a copy of which shall be 

given to ENTSO for Electricity. 

  

64 2   The register shall contain, in particular:   

64 2 a  the requirement or requirements for which the derogation is granted or re-

fused; 

  

64 2 b  the content of the derogation;   

64 2 c  the reasons for granting or refusing the derogation;   
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64 2 d  the consequences resulting from granting the derogation.   

Monitoring of derogations   

65 1   The Agency shall monitor the procedure of granting derogations with the 

cooperation of the regulatory authorities or relevant authorities of the 

Member State. Those authorities or relevant authorities of the Member 

State shall provide the Agency with all the information necessary for that 

purpose. 

  

65 2   The Agency may issue a reasoned recommendation to a regulatory author-

ity to revoke a derogation due to a lack of justification. The Commission 

may issue a reasoned recommendation to a regulatory authority or relevant 

authority of the Member State to revoke derogation due to a lack of justifi-

cation. 

  

65 3   The Commission may request the Agency to report on the application of 

paragraphs 1 and 2 and to provide reasons for requesting or not requesting 

derogations to be revoked. 

  

TITLE VI - TRANSITIONAL ARRANGEMENTS FOR EMERGING TECHNOLOGIES Krav med godkendelse fra Forsyningstilsynet Krav mv. uden godkendelse fra Forsyningstilsynet 

Emerging technologies   

66 1   With the exception of Article 30, the requirements of this Regulation shall 

not apply to power-generating modules classified as an emerging technol-

ogy, in accordance with the procedures set out in this Title. 27.4.2016 L 

112/65 Official Journal of the European Union EN 

  

66 2   A power-generating module shall be eligible to be classified as an emerging 

technology pursuant to Article 69, provided that: 

  

66 2 a  it is of type A;   

66 2 b  it is a commercially available power-generating module technology; and   

66 2 c  the accumulated sales of the power-generating module technology within a 

synchronous area at the time of application for classification as an emerg-

ing technology do not exceed 25 % of the maximum level of cumulative 

maximum capacity established pursuant to Article 67(1). 
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Establishment of thresholds for classification as emerging technologies   

67 1   The maximum level of cumulative maximum capacity of power-generating 

modules classified as emerging technologies in a synchronous area shall be 

0,1 % of the annual maximum load in 2014 in that synchronous area. 

  

67 2   Member States shall ensure that their maximum level of cumulative maxi-

mum capacity of power-generating modules classified as emerging technol-

ogies is calculated by multiplying the maximum level of cumulative maxi-

mum capacity of power-generating modules classified as emerging technol-

ogies of a synchronous area with the ratio of annual electrical energy gen-

erated in 2014 in the Member State to the total annual electrical energy 

generated in 2014 in the respective synchronous area to which the Mem-

ber State belongs. 

  

67 2   For Member States belonging to parts of different synchronous areas, the 

calculation shall be carried out on a pro rata basis for each of those parts 

and combined to give the total allocation to that Member State. 

  

67 3   The source of the data for applying this Article shall be the ENTSO for Elec-

tricity's Statistical factsheet published in 2015. 

  

Application for classification as an emerging technology   

68 1   Within six months of the entry into force of this Regulation manufacturers 

of Type A power-generating modules may submit to the relevant regulatory 

authority a request for classification of their power-generating module 

technology as an emerging technology. 

  

68 2   In connection with a request pursuant to paragraph 1, the manufacturer 

shall inform the relevant regulatory authority of the accumulated sales of 

the respective power-generating module technology within each synchro-

nous area at the time of application for classification as an emerging tech-

nology. 

  

68 3   Proof that a request submitted pursuant to paragraph 1 complies with the 

eligibility criteria laid down in Articles 66 and 67 shall be provided by the 

manufacturer. 
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68 4   Where applicable in a Member State, assessment of requests and approval 

and withdrawal of classification as an emerging technology may be under-

taken by authorities other than the regulatory authority. 

  

Assessment and approval of requests for classification as an emerging technology   

69 1   By 12 months of the entry into force of this Regulation, the relevant regula-

tory authority shall decide, in coordination with all the other regulatory au-

thorities of a synchronous area, which power-generating modules, if any, 

should be classified as an emerging technology. Any regulatory authority of 

the relevant synchronous area may request a prior opinion from the 

Agency, which shall be issued within three months of receipt of the request. 

The decision of the relevant regulatory authority shall take into account the 

opinion of the Agency. 

  

69 2   A list of power-generating modules approved as emerging technologies 

shall be published by each regulatory authority of a synchronous area. 

  

Withdrawal of classification as an emerging technology   

70 1   From the date of the decision of the regulatory authorities pursuant to Arti-

cle 69(1), the manufacturer of any power-generating module classified as 

an emerging technology shall submit to the regulatory authority every two 

months an update of the sales of the module per Member State for the 

past two months. The regulatory authority shall make publicly available the 

cumulative maximum capacity of power-generating modules classified as 

emerging technologies. 

  

70 2   In the event that the cumulative maximum capacity of all power-generating 

modules classified as emerging technologies connected to networks ex-

ceeds the threshold established in Article 67, the classification as an emerg-

ing technology shall be withdrawn by the relevant regulatory authority. The 

withdrawal decision shall be published. 

  

70 3   Without prejudice to the provisions of paragraphs 1 and 2, all regulatory 

authorities of a synchronous area may decide in a coordinated manner to 
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withdraw a classification as an emerging technology. The regulatory author-

ities of the synchronous area concerned may request a prior opinion from 

the Agency, which shall be issued within three months of receipt of the re-

quest. Where applicable, the coordinated decision of the regulatory author-

ities shall take into account the opinion of the Agency. The withdrawal deci-

sion shall be published by each regulatory authority of a synchronous area. 

70 3   Power-generating modules classified as emerging technologies and con-

nected to the network prior to the date of withdrawal of that classification 

as an emerging technology shall be considered as existing power-generat-

ing modules and shall therefore only be subject to the requirements of this 

Regulation pursuant to the provisions of Article 4(2) and Articles 38 and 39. 

  

TITLE VII - FINAL PROVISIONS Krav med godkendelse fra Forsyningstilsynet Krav mv. uden godkendelse fra Forsyningstilsynet 

Amendment of contracts and general terms and conditions   

71 1   Regulatory authorities shall ensure that all relevant clauses in contracts and 

general terms and conditions relating to the grid connection of new power-

generating modules are brought into compliance with the requirements of 

this Regulation. 

  

71 2   All relevant clauses in contracts and relevant clauses of general terms and 

conditions relating to the grid connection of existing power-generating 

modules subject to all or some of the requirements of this Regulation in ac-

cordance with Article 4(1) shall be amended in order to comply with the re-

quirements of this Regulation. The relevant clauses shall be amended 

within three years following the decision of the regulatory authority or 

Member State as referred to in Article 4(1). 

  

71 3   Regulatory authorities shall ensure that national agreements between sys-

tem operators and owners of new or existing power-generating facilities 

subject to this Regulation and relating to grid connection requirements for 

power- generating facilities, in particular in national network codes, reflect 

the requirements set out in this Regulation. 
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Entry into force   

72    This Regulation shall enter into force on the twentieth day following that of 

its publication in the Official Journal of the European Union. 

  

72    Without prejudice to Articles 4(2)(b), 7, 58, 59, 61 and Title VI, the require-

ments of this Regulation shall apply from three years after publication. 

  

72    This Regulation shall be binding in its entirety and directly applicable in all 

Member States. 
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1. Uddybning af krav 

 

1.1 Krav til UV-FRT - artikel 14, stk. 3, litra a), nr. i) og artikel 16, stk. 3, litra a) 

5ŜǘǘŜ ŀŦǎƴƛǘ ǾƛǎŜǊ ŘŜ ƪǊŀǾ ǎƻƳ ǘƛŘƭƛƎŜǊŜ ǾŀǊ Ǿƛǎǘ ƛ έ.ƛƭŀƎ м/Υ wƻōǳǎǘƘŜŘǎƪǊŀǾ όCw¢ύέ. 

 

UV-FRT krav til distributionstilsluttede synkrone produktionsanlæg i af type B, C og D i DK1 og 

DK2: 

 
 

UV-FRT krav til distributionstilsluttede ikke-synkrone produktionsanlæg i af type B, C og D i DK1 

og DK2: 

 
 

UV-FRT krav til transmissionstilsluttede synkrone produktionsanlæg i DK1: 
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UV-FRT krav til transmissionstilsluttede ikke-synkrone produktionsanlæg i DK1: 

 
 

UV-FRT krav til transmissionstilsluttede synkrone produktionsanlæg i DK2: 

 
 

UV-FRT krav til transmissionstilsluttede ikke-synkrone produktionsanlæg i DK2: 

 
 

1.2 Krav til reaktive effektreguleringsegenskaber ς artikel 18, stk. 2, litra b) nr. i) og artikel 
21, stk. 3, litra b), nr. i) og litra c) nr. i) 

5ŜǘǘŜ ŀŦǎƴƛǘ ǾƛǎŜǊ ŘŜ ƪǊŀǾ ǎƻƳ ǘƛŘƭƛƎŜǊŜ ǾŀǊ Ǿƛǎǘ ƛ έ.ƛƭŀƎ м5Υ wŜŀƪǘƛǾŜ ŜŦŦŜƪǘǊŜƎǳƭŜǊƛƴƎǎŜƎŜƴǎƪŀπ

ōŜǊέΦ 
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1.2.1 Synkrone produktionsanlæg 

U-Q/Pn-egenskaber for synkrone produktionsanlæg: 

 

DK1 for 110-300 kV: 

 
 

DK2 for 110-300 kV: 
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DK1 og DK2 for 300-400 kV: 

 
 

Q/Pn-egenskaber for synkrone produktionsanlæg, der samplaceres med et ikke-synkront ener-

gilageranlæg, hvor energilageranlægget har større anlægskapacitet end produktionsanlægget: 
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U-Q/Pn-egenskaber for synkrone produktionsanlæg, der samplaceres med et ikke-synkront 

energilageranlæg, hvor energilageranlægget har større anlægskapacitet end produktionsan-

lægget: 

 

DK1 for 110-300 kV: 

 
 

DK2 for 110-300 kV: 

 
 

 

DK1 eller DK2 for 300-400 kV: 
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1.2.2 Ikke-synkrone produktionsanlæg 

U-Q/Pn-egenskaber for ikke-synkrone produktionsanlæg: 

 

DK1 for 110-300 kV: 

 
 

 

 

 

 

 

 



199/210 
 

Dok. 26/06860-1 Offentlig/Public 

DK2 for 110-300 kV: 

 
 

DK1 og DK2 for 300-400 kV: 
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P-Q/Pn-egenskaber for ikke-synkrone produktionsanlæg: 

 

 
 

1.3 Krav vedrørende synkrone produktionsanlæg ς artikel 19, stk. 2, litra a) 

Parametre og indstillinger af komponenter til spændingsregulering aftales og defineres med 

udgangspunkt i en specifik analyse. 

 

Anlægskomponenter 

I dette afsnit specificeres generelle stabilitetskrav til generator og maskintransformer for et an-

læg. (forklaring) 

 

Maskintransformer/nettransformer 

For et anlæg i kategori D fastsattes den maksimalt tilladelige størrelse af maskintransforme-

rens/nettransformerens kortslutningsreaktans i samarbejde med den systemansvarlige virk-

somhed på baggrund af anlægsejers anlægsdesignstudier og stabilitetsanalyser. Den tilladelige 

værdi skal fremgå af nettilslutningsaftalen for anlægget. 

Hvor der anvendes viklingskobler på maskintransformer/nettransformer, kan det aftales med 

den systemansvarlige virksomhed, at viklingskobleren må anvendes til opfyldelse af krav til re-

aktive reguleringsegenskaber. Hvis aftale indgås skal det fremgå af nettilslutningsaftalen for an-

lægget. 
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Hvis der anvendes viklingskobler på maskintransformeren/nettransformer, er anlægsejer an-

svarlig for den rette koordinering mellem anlæggets reaktive reguleringsfunktioner og viklings-

koblerreguleringen. 

 

Generator 

For et anlæg i kategori D fastsættes krav til kortslutningsforhold og transient reaktans i samar-

bejde med den systemansvarlige virksomhed på baggrund af anlægsejers anlægsdesignstudier 

og stabilitetsanalyser. De tilladelige værdier skal fremgå af nettilslutningsaftalen for anlægget. 

 

Magnetiseringssystem 

Et SGM skal være udstyret med et kontinuert fungerende automatisk magnetiseringssystem. 

Formålet er at sikre stabil drift af anlægget, samt give mulighed for at bidrage til regulering af 

spænding og/eller den reaktive effektbalance i det kollektive elforsyningsnet. 

 

Magnetiseringssystemet skal konstrueres i overensstemmelse med den europæiske standard 

DS/EN 60034-16-1:2011 "Rotating electrical machines ς Part 16: Excitation systems for 

synchronous machines ς Chapter 1: Definitions", [Ref. 21] og DS/CLC/TR 60034-16-3:2004 "Ro-

tating electrical machines ς Part 16: Excitation systems for synchronous machines ς Section 3: 

Dynamic performance". 

 

I tilfælde af netforstyrrelser der medfører spændingsreduktion, skal generatoren i mindst 10 

sekunder kunne overmagnetiseres 1,6 gange magnetiseringsstrøm og -spænding ved nominel 

ŜŦŦŜƪǘ ƻƎ ǘƎ˒ Ґ лΣп ƛ th/ ƻƎ ƴƻƳƛƴŜƭ ŘǊƛŦǘǎǎǇŋƴŘƛƴƎΦ IǾƛǎ ƻǾŜǊƳŀƎƴŜǘƛǎŜǊƛƴƎǎegenskaben af-

hænger af spændingen i POC, skal den nævnte egenskab være tilgængelig ved reduceret net-

spænding i POC ned til 0,6 pu. 

 

Generatorens overmagnetiseringsbeskyttelse og anden beskyttelse skal konstrueres og indstil-

les, så generatorens evne til midlertidig overbelastning kan udnyttes uden at overskride gene-

ratorens termiske grænser. 

 

Magnetiseringssystemets begrænserfunktioner skal være selektive med anlæggets beskyttel-

sesfunktioner, og derved muliggøre kortvarig udnyttelse af overbelastningsegenskaber uden 

udkobling af anlægget. 

 

Magnetiseringssystemets tidsrespons (målt på generatorklemmerne) under tomgang (genera-

toren er frakoblet nettet og drevet ved nominel omløbshastighed) ved en momentan 10 % æn-

dring af referencespændingen skal vare ikke-oscillerende, og have en stigetid ("rise-time"), som 

defineret i DS/EN 60034-16-3, på maksimalt 0,3 sekund for et statisk magnetiseringssystem. 

For et roterende magnetiseringssystem ("rotating exciter") tillades et tidsrespons på maksimalt 

0,5 sekund ved en positiv 10 % ændring af referencespandingen og tilsvarende maksimalt 0,8 

sekund ved en negativ 10 % ændring af referencespændingen. 

 

Magnetiseringssystemets oversving ("overshoot") målt på generatorklemmerne, som defineret 

i DS/EN 60034-16-3, ved en momentan 10 % ændring i referencespændingen, må maksimalt 

være 15 % af ændringen. 
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Verifikationskrav magnetiseringssystem 

Verifikation af ovenstående funktionskrav til magnetiseringsudstyret skal vedlægges som doku-

mentation. Udførte simuleringer, relevante målinger fra idriftsættelsestest, funktionsbeskrivel-

ǎŜǊ ǎŀƳǘ έŀǎ ōǳƛƭŘέ ƛƴŘǎǘƛƭƭƛƴƎǎǾŋǊŘƛŜǊ ǎƪŀƭ ǾŜŘƭŋƎƎŜǎ ǎƻƳ ŘŜƭ ŀŦ ŘŜƴ samlede anlægsdoku-

mentation. 

 

Koordinering mellem begrænserfunktioner og beskyttelsesfunktioner dokumenteres ved et 

P/Q-diagram for hhv. statisk og dynamisk karakteristik, indeholdende funktionstider og aktive-

ringsniveauer. 

 

Simulering, analyse og idriftsættelsestest skal anvendes til at dokumentere, at magnetiserings-

systemet har tilfredsstillende dynamiske egenskaber. 

 

De udførte simuleringer skal omfatte nedenstående testscenarier: 

1. RMS-simulering af spændingsdyk i henholdt til nedstående funktion, hvor maskinens 

før fejl driftspunkt er defineret ved UPOC = 1 pu, P = 1 pu, QPOC = 0,4 pu: 

 
2. RMS-simulering af stepresponstest ved en momentan +/- 10 % ændring af reference-

spændingen, hvor maskinen drives i tomgang og ved nominel omløbshastighed. 

 

Den udførte idriftsættelse skal indeholde nedenstående tests: 

1. Stepresponstest ved en momentan +/- 10 % ændring af referencespændingen, hvor 

maskinen drives i tomgang og ved nominel omløbshastighed. 

2. Test af selektivitet mellem undermagnetiseringsbeskyttelse og undermagnetiserings-

begrænser. Dette udføres ved: 

a) Stepresponstest, hvor maskinen forsøges tvunget i et undermagnetiseret ar-

bejdspunkt, som ligger uden for det tilladelige arbejdsområde for undermag-

netiseringsbegrænser. 

b) Oprampning af aktiv effekt, fra Pmin til Pn, hvor maskinen, inden påbegyn-

delse af test, ligges i et fuldt undermagnetiseret arbejdspunkt. 

3. Test af selektivitet mellem overmagnetiseringsbeskyttelse og overmagnetiseringsbe-

grænseren. Dette udføres ved: 

a) Stepresponstest, hvor maskinen forsøges tvunget i et overmagnetiseret ar-

bejdspunkt, som ligger uden for det tilladelige arbejdsområde for overmag-

netiseringsbegrænseren. 

b) Oprampning af aktiv effekt, fra Pmin til Pn, hvor maskinen, inden påbegyn-

delse af test, ligges i et fuldt overmagnetiseret arbejdspunkt. 

4. Test af statorstrømsbegrænsers performance. Dette udføres ved: 

a) Stepresponstest, hvor maskinen forsøges tvunget i et arbejdspunkt, som lig-

ger uden for den tilladelige strømværdi for statorstrømsbegrænser. Testen 

udføres ved reduceret indstillinger. 

5. Test af V/Hz-begrænsers performance. Dette udføres ved: 

a) Stepresponstest, hvor maskinen forsøges tvunget i et arbejdspunkt, som lig-

ger uden for det tilladelige forhold mellem spænding og frekvens for V/Hz-

begrænser. Testen udføres ved reduceret indstillinger og hvor maskinen dri-

ves i tomgang og ved nominel omløbshastighed. 

b) Ændring af omløbshastighed, hvor maskinen forsøges tvunget i et arbejds-

punkt, som ligger uden for det tilladelige forhold mellem spænding og fre-

kvens for V/Hz-begrænser. Testen udføres ved reduceret indstillinger og hvor 
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maskinen drives i tomgang og ved nominel omløbshastighed før ændring af 

omløbshastighed. 

 

PSS-funktion 

PSS-funktionen skal anvende input fra både rotorhastighed/netfrekvens og aktiv effekt (dual 

input) til at udlede stabilitetssignalet, hvor en dæmpetilsats af typen IEEE PSS2B, jf. IEEE 421.5 

er normgivende. 

 

Justering af PSS-funktionen skal være således, at der opnås en positiv dæmpning i frekvensom-

rådet 0,2 til 0,7 Hz. 

 

Fasen af det tilførte dæmpningssignal som produceres af PSS-funktionen skal i frekvensområ-

det 0,2 til 2 Hz være i fase med hastighedsændringen for generatorens rotor. Afvigelser på op 

til -30 grader (underkompenseret) kan accepteres. 

 

Dæmpning af anlæggets effektoscillationer (eksponentielt aftagende funktion) skal ved alle ar-

bejdspunkter, og ved enhver forstyrrelse med PSS-funktionen aktiveret, være hurtigere end 1 

sekund. 

 

!ƴƭŋƎƎŜǘǎ ƴŀǘǳǊƭƛƎŜ ŘŋƳǇƴƛƴƎ ŀŦ έƭƻŎŀƭ ƳƻŘŜέ ŜŦŦŜƪǘƻǎŎƛƭƭŀǘƛƻƴŜǊ Ƴň ƛƪƪŜ ǇňǾƛǊƪŜǎ ƴŜƎŀǘƛǾǘ ŀŦ 

PSS-funktionen. 

 

Justeringen af PSS-funktionen skal være således, at ændringer af anlæggets arbejdspunkt (aktiv 

effekt) under normal drift, eller ved en fejl i fx turbineregulator, kedelanlæg, fødevandsanlæg 

eller andre hjælpekraftanlæg, ikke må medføre, at spændingen på højspændingssiden af an-

læggets maskintransformer ændres mere end 1 %. 

 

PSS-udgangssignalet skal begrænses, således at aktivering af PSS-funktionen ikke medfører en 

ændring af generatorspændingen større end +/- 5 % af generatorens nominelle spænding. Det 

er tilladt, at grænserne reduceres automatisk og dynamisk af spændingsregulatoren, fx ved ak-

tivering af magnetiseringssystemets begrænserfunktioner. 

 

PSS-funktionen skal deaktiveres automatisk, når den producerede aktive effekt er mindre end 

20 % af nominel effekt. 

 

Det skal vare muligt at ind- og udkoble PSS-funktionen. Ved udkobling af PSSς funktionen skal 

der afgives en alarm. 

 

Verifikationskrav PSS funktion 

Overholdelse af ovenstående funktionskrav til PSS-funktionen skal vedlægges som dokumenta-

tion. Udførte simuleringer, relevante målinger fra idriftsættelsestest, funktionsbeskrivelser 

ǎŀƳǘ έŀǎ ōǳƛƭŘέ ƛƴŘǎǘƛƭƭƛƴƎǎǾŋǊŘƛŜǊ ǎƪŀƭ ǾŜŘƭŋƎƎŜǎ ǎƻƳ Ŝƴ ŘŜƭ ŀŦ ŘŜƴ ǎŀƳƭede anlægsdokumen-

tation. 

 

Simulering, analyse og idriftsættelsestest skal anvendes til at dokumentere, at de anvendte 

indstillingsværdier giver PSS-funktionen og det samlede magnetiseringssystem tilfredsstillende 

dynamiske egenskaber. 

 

De udførte simuleringer skal omfatte nedenstående testscenarier, hvor disse, med undtagelse 

af Test 5, skal simuleres med PSS-funktionen aktiveret henholdsvis deaktiveret: 
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1. Verifikation af frekvenskarakteristikken, herunder korrekt fasekompensering af det 

samlede magnetiseringsanlæg, i form af Bode plots for forstærkning og fase. 

2. Steprespons ved en momentan +/- 5 % ændring af referencespændingen. Simulerin-

ger gennemføres for forskellige arbejdspunkter, fx 25 %, 50 %, 75 % og 100 % af an-

læggets nominelle effekt. 

3. Generatornær kortslutning. 

4. Udkobling af en linje, hvor ændringen i det kollektive elforsyningsnet går fra stærke-

ste- til svageste netkonfiguration (kortslutningseffekt). Simuleringer gennemføres for 

forskellige arbejdspunkter, fx 25 %, 50 %, 75 % og 100 % af anlæggets nominelle ef-

fekt. 

5. Ændring af generatorens tilførte mekaniske effekt fra drivmaskinen i henholdende til 

nedstående funktioner (PSS-enhed skal være aktiv): 

 
 

Den udførte idriftsættelse skal indeholde nedenstående tests: 

1. Måling af fase og forstærkning (bode plot) for overføringsfunktionen Vt(s)/Vref(s) med 

PSS-ŦǳƴƪǘƛƻƴŜƴ ŘŜŀƪǘƛǾŜǊŜǘ ƻƎ {Da ŘǊŜǾŜǘ έƻŦŦ-ƎǊƛŘέΣ ǾŜŘ ƴƻƳƛƴŜƭ ƻƳƭǄōǎƘŀǎǘƛƎƘŜŘ 

og -terminalspænding. 

2. Måling af fase og forstærkning (bode plot) for overføringsfunktionen Vt(s)/Vref(s) med 

PSS-ŦǳƴƪǘƛƻƴŜƴ ŘŜŀƪǘƛǾŜǊŜǘ ƻƎ {Da ŘǊŜǾŜǘ έƻƴ-ƎǊƛŘέΣ ǾŜŘ Ŝǘ ŘǊƛŦǘǎǇǳƴƪǘ ǎň ǘŋǘ Ǉň t Ґ 

0 og Q = 0, som muligt. 

3. Måling af overføringsfunktion for PSS-funktionen. 

4. Stepresponstest ved en momentan +/- 5 % ændring af referencespændingen. Testen 

gennemføres for forskellige arbejdspunkter, fx 25 %, 50 %, 75 % og 100 % af anlæg-

gets nominelle effekt med PSS-funktionen aktiveret henholdsvis deaktiveret. 

5. Forøgelse af PSS-forstærkning med en faktor 3 af den foreslåede værdi. 

 

Reguleringsfunktioner for reaktiv effekt regulering: 

Følgende krav til reguleringsfunktioner for reaktiv effekt og spænding. 

Reguleringsfunktionerne Q-regulering, effektfaktor og spændingsregulering udelukker gensi-

digt hinanden, så det kun er en af de tre funktioner, der kan aktiveres ad gangen. 

 

Q-regulering 

For reguleringsfunktionen for Q-regulering gælder, at nøjagtigheden for en fuldført eller en 

kontinuerlig regulering, maksimalt må afvige med en gennemsnitlig størrelse på fejlen < 3 % af 

Qn målt over en periode på 1 minutter. Anlægget skal kunne modtage et setpunkt med mini-

mum opløsning af Q på 100 kVAr. 

 

Effektfaktor regulering 

For reguleringsfunktionen effektfaktor-regulering gælder, at nøjagtigheden for en fuldført eller 

en kontinuerlig regulering, maksimalt må afvige med en gennemsnitlig størrelse på fejlen < 3 % 

af Qn målt over en periode på 1 minutter. 

 

Den aktuelle Q værdi skal omregnes ud fra anlæggets aktuelle effektfaktor setpunkt. 

Anlægget skal kunne modtage et setpunkt men minimum opløsning af effektfaktoren på 0,01. 
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Automatisk spændingsregulering (AVR) 

Nøjagtigheden for den fuldførte ændring eller en kontinuerlig regulering, inkl. nøjagtighed på 

setpunktet, maksimalt må afvige 0,5 % setpunktet af spændingsreguleringen. 

 

Anlægget skal kunne modtage et setpunkt for spændingen med et minimum opløsning på 0,1 

kV. 

 

Statikken for automatisk spændingsregulering skal kunne indstilles til en værdi i området mel-

lem 2 og 8 %, begge inklusiv. 

 

 

1.4 Krav til PFAPR for transmissionstilsluttede samplacerede og/eller overplantede synkrone 
produktionsanlæg ς artikel 17, stk. 3 

Krav til PFAPR til synkrone produktionsanlæg, der samplaceres med et forbrugsanlæg eller 

med både et forbrugsanlæg og et energilageranlæg, hvor det samlede anlæg har været i pro-

duktionstilstand:  

 

 
 

Krav til PFAPR til synkrone produktionsanlæg, der samplaceres med et forbrugsanlæg eller 

med både et forbrugsanlæg og et energilageranlæg, hvor det samlede anlæg har været i for-

brugstilstand:  
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Krav til PFAPR til synkrone produktionsanlæg, der udelukkende samplaceres med energilager-

anlæg, hvor det samlede anlæg har været i produktionstilstand: 
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Krav til PFAPR til synkrone produktionsanlæg, der udelukkende samplaceres med energilager-

anlæg, hvor det samlede anlæg har været i forbrugstilstand: 

 

 
 

 

1.5 Krav til PFAPR og udvidet PFAPR og krav til PFAPR for transmissionstilsluttede samplace-
rede og/eller overplantede ikke-synkrone produktionsanlæg ς artikel 20, stk. 3, litra a) 

 

Krav til PFAPR for ikke-synkrone produktionsanlæg af type B, C og D: 
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Krav til udvidet PFAPR for ikke-synkrone produktionsanlæg af type D: 

 

 
 

Krav til PFAPR til ikke-synkrone produktionsanlæg der samplaceres, hvor det samlede anlæg 

har været i produktionstilstand: 

 

 

 
 

Krav til udvidet PFAPR til ikke-synkrone produktionsanlæg der samplaceres, hvor det samlede 

anlæg har været i produktionstilstand: 
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Krav til PFAPR til ikke-synkrone produktionsanlæg der samplaceres, hvor det samlede anlæg 

har været i forbrugstilstand: 

 
 

Krav til PFAPR til ikke-synkrone produktionsanlæg, der samplaceres med et ikke-synkront ener-

gilageranlæg uden forbrugsanlæg, og hvor det samlede anlæg har været i forbrugstilstand: 

 

https://energinet-my.sharepoint.com/personal/mlg_energinet_dk/Documents/Dokumenter/Overplanting%20figurer_v2%20(Recovered).xlsx?web=1
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