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Art | Art |Art. | Art. | Artikel
nr. | stk. | afs. | enh. |emne Type |Ejer Krav Rev.
Scope of application

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

3 1 a new transmission-connected demand facilities;

3 1 b new transmission-connected distribution facilities;

3 1 c new distribution systems, including new closed distribution systems;

3 1 d new demand units used by a demand facility or a closed distribution system to provide

demand response services to relevant system operators and relevant TSOs.

The relevant system operator shall refuse to allow the connection of a new transmission-
connected demand facility, a new transmission-connected distribution facility, or a new
distribution system, which does not comply with the requirements set out in this Regula-
tion and which is not covered by a derogation granted by the regulatory authority, or
other authority where applicable in a Member State pursuant to Article 50. The relevant
system operator shall communicate such refusal, by means of a reasoned statement in

Anlaegskategorier
Forordningen handterer forskellige tilslut-

ningstyper forskelligt, hvorfor der define-
res tilsammen 5 forskellige kategorier af
transmissionstilsluttede  distributionssy-
stemer og forbrugsanlzeg:

Distributionssystem — kategori 1

Et distributionssystem, som er kendeteg-
net ved ét eller flere POC til transmissi-
onssystemet og som desuden, afhaengigt
af aktuelle driftsforhold, har elektrisk
sammenkobling - eller mulighed for elek-
trisk sammenkobling - med et eller flere
distributionssystemer.
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writing, to the demand facility owner, DSO, or CDSO and, unless specified otherwise by
the regulatory authority, to the regulatory authority.

Based on compliance monitoring in accordance with Title I, the relevant TSO shall re-
fuse demand response services subject to Articles 27 to 30 from new demand units not
fulfilling the requirements set out in this Regulation.

Distributionssystemet leverer transport af
elektricitet for kunder tilsluttet pa distri-
butionssystemets  kollektive  hgjspaen-
dings-, mellemspaendings- og lavspaen-
dingsnet.

Hvis elforsyningsvirksomheden ved an-
sggning om nettilslutning vurderer, at der
er risiko for vaesentlige udfordringer med
spaendingskvaliteten, skal elforsynings-
virksomheden rette henvendelse til Ener-
ginet Elsystemansvar A/S, jf. processen i
bilag 1F.

Forbrugsanlaeg - kategori 3

Et forbrugsanlaeg, som, i forbindelse med
afslutning  af  nettilslutningsprocessen
(EON, ION, FON) og tildeling af FON, kan
eftervise maksimalt forbrug i forhold til
den tildelte maksimale traekningsret.

Den tildelte maksimale traekningsret kan i
konkrete tilfeelde veere begraenset, sa-
fremt der er forudsigelig risiko for mangel
pa nettilstraekkelighed, mangel pa effekt-
tilstraekkelighed og/eller forringelse af ro-
bustheden i transmissionssystemet. Hvis
dette er tilfeldet, vil de konkrete om-
steendigheder veere angivet i nettilslut-
ningsaftalen.

Forbrugsanlzeg - kategori 4

Et forbrugsanlaeg, som, i forbindelse med
afslutning  af  nettilslutningsprocessen
(EON, ION, FON) og tildeling af FON, ikke
kan eftervise maksimalt forbrug i forhold
til den tildelte maksimale traekningsret.
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Forbrugsanlaeggets forbrug kan, efter afta-
le med Energinet Elsystemansvar A/S,
gges til den tildelte maksimale traeknings-
ret ved en trinvis udbygning af det eksiste-
rende forbrugsanlzaeg.

Den tildelte maksimale traekningsret kan i
konkrete tilfeelde vaere begrenset, sa-
fremt der er forudsigelig risiko for mangel
pa nettilstraekkelighed, mangel pa effekt-
tilstraekkelighed og/eller forringelse af ro-
bustheden i transmissionssystemet. Hvis
dette er tilfeldet, vil de konkrete om-
steendigheder vaere angivet i nettilslut-
ningsaftalen.

Forbrugsanlzeg - kategori 5

Et forbrugsanleeg, som, i forbindelse med
afslutning  af  nettilslutningsprocessen
(EON, ION, FON) og tildeling af FON, kan
eftervise maksimalt forbrug i forhold til
den tildelte maksimale traekningsret.

Forbrugsanlaegget er anvendt i spidslastsi-
tuationer med maksimalt 500 fuldlast-
®kvivalens-timer arligt.

Den tildelte maksimale traekningsret kan i
konkrete tilfeelde vaere begreenset, sa-
fremt der er forudsigelig risiko for mangel
pa nettilstraekkelighed, mangel pa effekt-
tilstraekkelighed og/eller forringelse af ro-
bustheden i transmissionssystemet. Hvis
dette er tilfeldet, vil de konkrete om-
steendigheder vaere angivet i nettilslut-
ningsaftalen.

Forbrugsanlaeg - kategori 6
Kgrestrgmsforsyning for elektrisk togdrift,
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hvor anlaeggets forsynings- og fordelings-
stationer er tilsluttet transmissionsnettet.
Forsynings- og fordelingsstationerne er
sammenkoblet med Banedanmarks gvrige
kgrestrgmssystem for elektrisk togdrift.
Denne type af forbrugsanlaeg kan adskille
sig vaesentligt fra de gvrige transmissions-
tilsluttede forbrugsanlaeg med hensyn til
tilslutnings- og forbrugskarakteristika.
3 2 This Regulation shall not apply to:
3 2 a demand facilities and distribution systems connected to the transmission system and dis-
tribution systems, or to parts of the transmission system or distribution systems, of is-
lands of Member States of which the systems are not operated synchronously with ei-
ther the Continental Europe, Great Britain, Nordic, Ireland and Northern Ireland or Baltic
synchronous area;
3 2 b storage devices except for pump-storage power generating modules in accordance with
Article 5(2).
3 3 In case of demand facilities or closed distribution systems with more than one demand

unit, these demand units shall together be considered as one demand unit if they cannot
be operated independently from each other or can reasonably be considered in a com-
bined manner.

Chapter 1 - General requirements

General frequency requirements
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12 |1 Transmission-connected demand facilities, transmission-connected distribution facilities | E CE:
and distribution systems shall be capable of remaining connected to the network and 47,5 Hz-48,5 Hz — 30 min
operating at the frequency ranges and time periods specified in Annex I. 48,5 Hz-49,0 Hz — 30 min
N:
48,5 Hz-49,0 Hz— 30 min
Det betyder minimum 30 minutter i fre-
kvensomradet 48,5 Hz til 49 Hz samt 30
minutter i frekvensomradet 47,5 Hz til 48,5
Hz. Den samlede drift under 49 Hz kan dog
ikke overstige 60 minutter.
12 |2 The transmission-connected demand facility owner or the DSO may agree with therele- | O Forbrugsanleeg:
vant TSO on wider frequency ranges or longer minimum times for operation. If wider Del af vilkar og betingelser som Energinet
frequency ranges or longer minimum times for operation are technically feasible, the praeciserer i forbindelse med den aktuelle
consent of the transmission-connected demand facility owner or DSO shall not be unrea- tilslutning med udgangspunkt i tilslut-
sonably withheld. ningspunktets placering i transmissionssy-
stemet.
Distributionssystem:
Del af vilkar og betingelser som Energinet
preeciserer i forbindelse med den aktuelle
tilslutning med udgangspunkt i tilslut-
ningspunktets placering i transmissionssy-
stemet.
General voltage requirements
13 |1 Transmission-connected demand facilities, transmission-connected distribution facilities | NE CE:
and transmission-connected distribution systems shall be capable of remaining connect- 110-300 kV/1,118 — 1,15 pu - 60 min
ed to the network and operating at the voltage ranges and time periods specified in An- 300 —400 kV/1,05-1,1 pu - 60 min
nex Il. N:
300 - 400 kV/1,05-1,1 pu - 60 min
13 |2 Equipment of distribution systems connected at the same voltage as the voltage of the E

connection point to the transmission system shall be capable of remaining connected to
the network and operating at the voltage ranges and time periods specified in Annex Il.
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ments, the relevant TSO shall specify the maximum short-circuit current at the connec-
tion point that the transmission-connected demand facility or the transmission-
connected distribution system shall be capable of withstanding.

Art | Art | Art. | Art. | Artikel
nr. | stk. | afs. | enh.|emne Type | Ejer Krav Rev.
13 |3 The voltage range at the connection point shall be expressed by the voltage at the con- E
nection point related to reference 1 per unit (pu) voltage. 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 levels the reference 1 pu voltage may differ for each sys-
tem operator in the same synchronous area.
13 |4 Where the voltage base for pu values is from 300kV to 400kV included, the relevant TSO | E n/a n/a
in Spain may require transmission-connected demand facilities, transmission-connected
distribution facilities and transmission-connected distribution systems to remain con-
nected in the voltage range between 1.05 pu—1.0875 pu for an unlimited period.
13 |5 Where the voltage base for pu values is 400kV, the relevant TSOs in the Baltic synchro- E n/a
nous area may require transmission-connected demand facilities, transmission-
connected distribution facilities and transmission-connected distribution systems to re-
main connected to the 400 kV network in the voltage ranges and for time periods that
apply to the Continental Europe synchronous area.
13 |6 If required by the relevant TSO, a transmission-connected demand facility, a transmis- NE R-TSO Forbrugsanlaeg:
sion-connected distribution facility, or a transmission-connected distribution system shall Ingen krav om automatisk frakobling fra
be capable of automatic disconnection at specified voltages. The terms and settings for transmissionssystemet ved en forud defi-
automatic disconnection shall be agreed between the relevant TSO and the transmission- neret spaending.
connected demand facility owner or the DSO. Distributionssystem:
Ingen krav om automatisk frakobling fra
transmissionssystemet ved en forud defi-
neret spaending.
13 |7 With regard to transmission-connected distribution systems with a voltage below 110kV | NE R-TSO Distributionssystem:
at the connection point, the relevant TSO shall specify the voltage range at the connec- (information: Distributionssystemer er til-
tion point that the distribution systems connected to that transmission system shall be sluttet under 110 kV.)
designed to withstand. DSOs shall design the capability of their equipment, connected at Spaendingsinterval specificeres per tilslut-
the same voltage as the voltage of the connection point to the transmission system, to ning som del af tilslutnings- vilkar og be-
comply with this voltage range. tingelser.
Short-circuit requirements
14 |1 Based on the rated short-circuit withstand capability of its transmission network ele- E
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14

2

The relevant TSO shall deliver to the transmission-connected demand facility owner or
the transmission-connected distribution system operator an estimate of the minimum
and maximum short-circuit currents to be expected at the connection point as an equiva-
lent of the network.

NE

R-TSO

Kortslutningskatalog fastleegger metode
for beregning af kortslutningseffekt samt
beregner konditioner i kendte tilslutnings-
punkter.

14

After an unplanned event, the relevant TSO shall inform the affected transmission-
connected demand facility owner or the affected transmission-connected distribution
system operator as soon as possible and no later than one week after the unplanned
event, of the changes above a threshold for the maximum short-circuit current that the
affected transmission-connected demand facility or the affected transmission-connected
distribution system shall be able to withstand from the relevant TSO's network in accord-
ance with paragraph 1.

R-TSO

14

The threshold set in paragraph 3 shall either be specified by the transmission-connected
demand facility owner for its facility, or by the transmission-connected distribution sys-
tem operator for its network.

14

Before a planned event, the relevant TSO shall inform the affected transmission-
connected demand facility owner or the affected transmission-connected distribution
system operator, as soon as possible and no later than one week before the planned
event, of the changes above a threshold for the maximum short-circuit current that the
affected transmission-connected demand facility or the affected transmission-connected
distribution system shall be able to withstand from the relevant TSO's network, in ac-
cordance with paragraph 1.

R-TSO

14

The threshold set in paragraph 5 shall either be specified by the transmission-connected
demand facility owner for its facility, or by the transmission-connected distribution sys-
tem operator for its network.

TxDF
DSO

14

The relevant TSO shall request information from a transmission-connected demand facil-
ity owner or a transmission-connected distribution system operator concerning the con-
tribution in terms of short-circuit current from that facility or network. As a minimum,
the equivalent modules of the network shall be delivered and demonstrated for zero,
positive and negative sequences.

NE

R-TSO

Inkluderet i krav til simuleringsmodeller.

14

After an unplanned event, the transmission-connected demand facility owner or the
transmission-connected distribution system operator shall inform the relevant TSO, as
soon as possible and no later than one week after the unplanned event, of the changes
in short-circuit contribution above the threshold set by the relevant TSO.

TxDF
DSO
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14

9

Before a planned event, the transmission-connected demand facility owner or the
transmission-connected distribution system operator shall inform the relevant TSO, as
soon as possible and no later than one week before the planned event, of the changes in
short-circuit contribution above the threshold set by the relevant TSO.

TxDF
DSO

Reactive power

requi

rements

15

1

Transmission-connected demand facilities and transmission-connected distribution sys-
tems shall be capable of maintaining their steady-state operation at their connection
point within a reactive power range specified by the relevant TSO, according to the fol-
lowing conditions:

R-TSO

15

for transmission-connected demand facilities, the actual reactive power range specified
by the relevant TSO for importing and exporting reactive power shall not be wider than
48 percent of the larger of the maximum import capacity or maximum export capacity
(0.9 power factor import or export of active power), except in situations where either
technical or financial system benefits are demonstrated, for transmission-connected de-
mand facilities, by the transmission-connected demand facility owner and accepted by
the relevant TSO;

NE

R-TSO

Forbrugsanlaeg:
cos phi > 0,99, dog maksimalt £15 MVAr.

15

for transmission-connected distribution systems, the actual reactive power range speci-
fied by the relevant TSO for importing and exporting reactive power shall not be wider
than:

R-TSO

15

48 percent (i.e. 0.9 power factor) of the larger of the maximum import capability or max-
imum export capability during reactive power import (consumption); and

NE

R-TSO

Distributionssystem:
15 MVAr jf. note 1.

15

48 percent (i.e. 0.9 power factor) of the larger of the maximum import capability or max-
imum export capability during reactive power export (production);

except in situations where either technical or financial system benefits are proved by the
relevant TSO and the transmission-connected distribution system operator through joint
analysis;

NE

R-TSO

Distributionssystem:
15 MVAr jf. note 1.

15

the relevant TSO and the transmission-connected distribution system operator shall
agree on the scope of the analysis, which shall address the possible solutions, and de-
termine the optimal solution for reactive power exchange between their systems, taking
adequately into consideration the specific system characteristics, variable structure of
power exchange, bidirectional flows and the reactive power capabilities in the distribu-
tion system;

R-TSO
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15 |1 d the relevant TSO may establish the use of metrics other than power factor in order to set | O R-TSO Distributionssystem:
out equivalent reactive power capability ranges; En absolut MVAr-vaerdi anvendes.
Arsvarighedskurvens 50 %-fraktil anvendes
i forbindelse med overholdelse af krav til
udveksling. Krav jf. note 1.
Forbrugsanlaeg:
En absolut MVAr-vaerdi anvendes sammen
med cos phi.
15 |1 e the reactive power range requirement values shall be met at the connection point; E - Krav/definition jf. note 2.
15 |1 f by way of derogation from point (e), where a connection point is shared between a pow- -
er generating module and a demand facility, equivalent requirements shall be met at the
point defined in relevant agreements or national law.
15 |2 The relevant TSO may require that transmission-connected distribution systems have the | O R-TSO Distributionssystem:
capability at the connection point to not export reactive power (at reference 1 pu volt- Med udgangspunkt i nationalt koncept for
age) at an active power flow of less than 25% of the maximum import capability. Where regulering af reaktiv effekt i snitfladen mel-
applicable, Member States may require the relevant TSO to justify its request through a lem transmissionssystemet og distributi-
joint analysis with the transmission-connected distribution system operator. If this re- onssystemet og aftale anvendes artikel 15
quirement is not justified based on the joint analysis, the relevant TSO and the transmis- stk. 2 ikke.
sion-connected distribution system operator shall agree on necessary requirements ac-
cording to the outcomes of a joint analysis.
15 |3 Without prejudice to point (b) of paragraph 1, the relevant TSO may require the trans- 0 R-TSO Distributionssystem:
mission-connected distribution system to actively control the exchange of reactive power Med udgangspunkt i nationalt koncept for
at the connection point for the benefit of the entire system. The relevant TSO and the regulering af reaktiv effekt i snitfladen mel-
transmission-connected distribution system operator shall agree on a method to carry lem transmissionssystemet og distributi-
out this control, to ensure the justified level of security of supply for both parties. The onssystemet og aftale anvendes artikel 15
justification shall include a roadmap in which the steps and the timeline for fulfilling the stk. 3 ikke.
requirement are specified.
15 |4 In accordance with paragraph 3, the transmission-connected distribution system opera- | O TxDF Distributionssystem:
tor may require the relevant TSO to consider its transmission-connected distribution sys- DSO Med udgangspunkt i nationalt koncept for

tem for reactive power management.

regulering af reaktiv effekt i snitfladen mel-
lem transmissionssystemet og distributi-
onssystemet og aftale anvendes artikel 15
stk. 4 ikke.

Protection requirements

Dok. 17/07437-75 Offentlig/Public

Side 9 af 35



DCC (Demand Connection Code), articles 3-29

CNERGINET

Art | Art | Art. | Art. | Artikel
nr. | stk. | afs. | enh.|emne Type | Ejer Krav
16 |1 The relevant TSO shall specify the devices and settings required to protect the transmis- | NE R-TSO Distributionssystem anvender:
sion network in accordance with the characteristics of the transmission-connected de-
mand facility or the transmission-connected distribution system. The relevant TSO and - Linjebeskyttelse
the transmission-connected demand facility owner or the transmission-connected distri-
bution system operator shall agree on protection schemes and settings relevant for the - Transformerbeskyttelse
transmission-connected demand facility or the transmission-connected distribution sys-
tem. - Reaktorbeskyttelse
- Hjeelpekrafttransformerbeskyttelse
- Samleskinnebeskyttelse
Alle relevante indstillinger specificeres in-
dividuelt med udgangspunkt i relevant net-
og anleegsanalyse.
Forbrugsanlaeg — kategori 3, 4 og 5 anven-
der som minimum:
- Anlaegget sikres mod skader fra fejl og
haendelser i nettet
- Anlaegget sikres mod interne kortslutnin-
ger
- Anlzegget sikres mod udkoblinger i ukriti-
ske situationer
- Det kollektive elforsyningsnet sikres i vi-
dest muligt omfang mod ugnskede pavirk-
ninger fra anleegget
16 |2 Electrical protection of the transmission-connected demand facility or the transmission- | E
connected distribution system shall take precedence over operational controls while re-
specting system security, health and safety of staff and the public.
16 |3 Protection scheme devices may cover the following elements: E Jf. A16(1)
16 |3 a external and internal short circuit; Del af vilkar og betingelser som fastseettes

i forbindelse med indgdelse af aftale.
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16 |3 b over- and under-voltage at the connection point to the transmission system; Del af vilkar og betingelser som fastsaettes |0
i forbindelse med indgaelse af aftale.
16 |3 c over- and under-frequency; Del af vilkar og betingelser som fastseettes |0
i forbindelse med indgaelse af aftale.
16 |3 d demand circuit protection; Del af vilkar og betingelser som fastsaettes |0
i forbindelse med indgaelse af aftale.
16 |3 e unit transformer protection; Del af vilkar og betingelser som fastsaettes |0
i forbindelse med indgaelse af aftale.
16 |3 f back-up against protection and switchgear malfunction. Del af vilkar og betingelser som fastsaettes |0
i forbindelse med indgaelse af aftale.
16 |4 The relevant TSO and the transmission-connected demand facility owner or the trans- E Del af vilkar og betingelser som fastsaettes |0
mission-connected distribution system operator shall agree on any changes to the pro- i forbindelse med indgaelse af aftale.
tection schemes relevant for the transmission-connected demand facility or the trans-
mission-connected distribution system, and on the arrangements for the protection
schemes of the transmission-connected demand facility or the transmission-connected
distribution system.
Control requirements
17 |1 The relevant TSO and the transmission-connected demand facility owner or the trans- E Del af vilkar og betingelser
mission-connected distribution system operator shall agree on the schemes and settings
of the different control devices of the transmission-connected demand facility or the
transmission-connected distribution system relevant for system security.
17 |2 The agreement shall cover at least the following elements: E
17 |2 a isolated (network) operation; E (tilladt) 0

Forbrugsanleeg:

Del af vilkar og betingelser som fastsaettes
i forbindelse med indgdelse af aftale.
Distributionssystem:

Del af vilkar og betingelser som fastsaettes
i forbindelse med indgaelse af aftale.
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17

2

damping of oscillations;

Forbrugsanlaeg:

Del af vilkar og betingelser som fastsaettes
i forbindelse med indgaelse af aftale.
Distributionssystem:

Del af vilkar og betingelser som fastseettes
i forbindelse med indgaelse af aftale.

17

disturbances to the transmission network;

Forbrugsanlaeg:

Del af vilkar og betingelser som fastsaettes
i forbindelse med indgaelse af aftale.
Distributionssystem:

Del af vilkar og betingelser som fastsaettes
i forbindelse med indgaelse af aftale.

17

automatic switching to emergency supply and restoration to normal topology;

(tilladt)

Forbrugsanlaeg:

Del af vilkar og betingelser som fastsaettes
i forbindelse med indgaelse af aftale.
Distributionssystem:

Del af vilkar og betingelser som fastsaettes
i forbindelse med indgaelse af aftale.

17

automatic circuit-breaker re-closure (on 1-phase faults).

(tilladt)

Forbrugsanlaeg:

Del af vilkar og betingelser som fastsaettes
i forbindelse med indgaelse af aftale.
Distributionssystem:

Del af vilkar og betingelser som fastseettes
i forbindelse med indgaelse af aftale.

17

The relevant TSO and the transmission-connected demand facility owner or the trans-
mission-connected distribution system operator shall agree on any changes to the
schemes and settings of the different control devices of the transmission-connected de-
mand facility or the transmission-connected distribution system relevant for system se-
curity.

R-TSO

Del af vilkar og betingelser som fastsaettes
i forbindelse med indgaelse af aftale.

17

With regard to priority ranking of protection and control, the transmission-connected
demand facility owner or the transmission-connected distribution system operator shall
set the protection and control devices of its transmission-connected demand facility or
its transmission-connected distribution system respectively, in compliance with the fol-
lowing priority ranking, organised in decreasing order of importance:
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17 |4 a transmission network protection; E
17 |4 b transmission-connected demand facility or transmission-connected distribution system E
protection;
17 |4 c frequency control (active power adjustment); E
17 |4 d power restriction. E
Information exchange
18 |1 Transmission-connected demand facilities shall be equipped according to the standards | E R-TSO
specified by the relevant TSO in order to exchange information between the relevant
TSO and the transmission-connected demand facility with the specified time stamping.
The relevant TSO shall make the specified standards publicly available.
18 |2 Transmission-connected distribution system_shall be equipped according to the stand- E R-TSO
ards specified by the relevant TSO in order to exchange information between the rele-
vant TSO and the transmission-connected distribution system with the specified time
stamping. The relevant TSO shall make the specified standards publicly available.
18 |3 The relevant TSO shall specify the information exchange standards. The relevant TSO NE R-TSO Krav jf. Generisk signalliste, bilag 1.B
shall make publicly available the precise list of data required.
Opdeling pr. kategori:
Distribution — kat.1:
Forbrug —kat.3:
Forbrug — kat.4:
Forbrug — kat.5:
Forbrug —kat.6
Demand disconnection and demand reconnection
19 |1 All transmission-connected demand facilities and transmission-connected distribution E
systems shall fulfil the following requirements related to low frequency demand discon-
nection functional capabilities:
19 |1 a each transmission-connected distribution system operator and, where specified by the NE R-TSO For anlaegskategorierne 1-5:

TSO, transmission-connected demand facility owner, shall provide capabilities that ena-
ble automatic 'low frequency' disconnection of a specified proportion of their demand.
The relevant TSO may specify a disconnection trigger based on a combination of low fre-
guency and rate-of-change-of-frequency;

CE:
Anlzeg skal kunne aflaste i 6 automatiske
trin i CE

Norden:
Anlzeg skal kunne aflaste i 5 automatiske
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Art | Art | Art. | Art. | Artikel
nr. | stk. | afs. | enh.|emne Type | Ejer Krav
trin i Norden.
For anlaegskategori 6 gzelder:
CE:
Indgaet aftale om manuel aflastning ved
aftalt frekvensvaerdi.
Norden:
Indgaet aftale om manuel aflastning ved
aftalt frekvensvaerdi.
19 |1 b the low frequency demand disconnection functional capabilities shall allow for discon- E -
necting demand in stages for a range of operational frequencies;
19 |1 c the low frequency demand disconnection functional capabilities shall allow for operation | E -
from a nominal Alternating Current ("AC") input to be specified by the relevant system
operator, and shall meet the following requirements:
19 |1 c i frequency range: at least between 47-50 Hz, adjustable in steps of 0.05Hz; E -
19 |1 c ii operating time: no more than 150 ms after triggering the frequency setpoint; E -
19 |1 c iii voltage lock-out: blocking of the functional capability shall be possible when the voltage | E -
is within a range of 30 to 90% of reference 1 pu voltage;
19 |1 c iv provide the direction of active power flow at the point of disconnection; E -
19 |1 d the AC voltage supply used in providing low frequency demand disconnection functional | E -
capabilities, shall be provided from the network at the frequency signal measuring point,
as used in providing functional capabilities in accordance with paragraph 1(c), so that the
frequency of the low frequency demand disconnection functional capabilities supply
voltage is the same as the one of the network.
19 |2 With regard to low voltage demand disconnection functional capabilities, the following E -
requirements shall apply:
19 |2 a the relevant TSO may specify, in coordination with the transmission-connected distribu- | O R-TSO LVDD - Distributionssystem:
tion system operators, low voltage demand disconnection functional capabilities for the icw Ingen krav om LVDD.
transmission-connected distribution facilities; RSO
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19 |2 b the relevant TSO may specify, in coordination with the transmission-connected demand | O R-TSO LVDD - Forbrugsanlzag:
facility owners, low voltage demand disconnection functional capabilities for the trans- Ingen krav om LVDD.
mission-connected demand facilities;
19 |2 c based on the TSO's assessment concerning system security, the implementation of on NE R-TSO LTCB — Distributionssystem: CE + N.
load tap changer blocking and low voltage demand disconnection shall be binding for the TF 5.3.4.1/NTO 9 — Kritisk spaending |
transmission-connected distribution system operators; transmissionsnettet.
Viklingskobler saettes i “manuel”.
19 |2 d if the relevant TSO decides to implement a low voltage demand disconnection functional | E R-TSO -
capability, the equipment for both on load tap changer blocking and low voltage demand
disconnection shall be installed in coordination with the relevant TSO;
19 |2 e the method for low voltage demand disconnection shall be implemented by relay or con- | E -
trol room initiation;
19 |2 f the low voltage demand disconnection functional capabilities shall have the following E -
features:
19 |2 f the low voltage demand disconnection functional capability shall monitor the voltage by | E -
measuring all three phases;
19 |2 f ii blocking of the relays' operation shall be based on direction of either active power orre- | E -
active power flow.
19 |3 With regard to blocking of on load tap changers, the following requirements shall apply: | E -
19 |3 a if required by the relevant TSO, the transformer at the transmission-connected distribu- | NE Specificeret jf. artikel 19(2)(c)
tion facility shall be capable of automatic or manual on load tap changer blocking; Funktionalitet: manuel blokering af vik-
lingskobler.
19 |3 b the relevant TSO shall specify the automatic on load tap changer blocking functional ca- | NE Del af vilkar og betingelser som Energinet
pability. praeciserer i forbindelse med den aktuelle
tilslutning med udgangspunkt i tilslut-
ningspunktets placering i transmissionssy-
stemet.
19 |4 All transmission-connected demand facilities and transmission-connected distribution E -

systems shall fulfil the following requirements related to disconnection or reconnection
of a transmission-connected demand facility or a transmission-connected distribution
system:
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19 |4 a with regard to the capability of reconnection after a disconnection, the relevant TSO shall | NE R-TSO Forbrugsanlaeg - reconnection:
specify the conditions under which a transmission-connected demand facility or a trans- Reconnection/synkronisering og forbrug
mission-connected distribution system is entitled to reconnect to the transmission sys- ma ikke genoptages inden tilladelse er gi-
tem. Installation of automatic reconnection systems shall be subject to prior authorisa- vet fra KontrolCenter El:
tion by the relevant TSO; (Information: Der kan dog kobles med eget
materiel i normaldrift.)
Distributionssystem - reconnection:
Reconnection og forbrug ma ikke genopta-
ges inden tilladelse er givet fra KontrolCen-
ter El
19 (4 b with regard to reconnection of a transmission-connected demand facility or a transmis- NE R-TSO Normativt krav om synkroniseringsevne.

sion-connected distribution system, the transmission-connected demand facility or the
transmission-connected distribution system shall be capable of synchronisation for fre-
guencies within the ranges set out in Article 12. The relevant TSO and the transmission-
connected demand facility owner or the transmission-connected distribution system op-
erator shall agree on the settings of synchronisation devices prior to connection of the
transmission-connected demand facility or the transmission-connected distribution sys-
tem, including voltage, frequency, phase angle range and deviation of voltage and fre-
quency;

Forbrugsanlaeg:

Frekvenser jf. A12

Indstillinger specificeres i betingelser og
vilkar.

Distributionssystem:

Indstillinger og krav specificeres ikke til
transmissionstilsluttede distributionssy-
stemer, da gensynkronisering og g-drift af
distributionssystemer ikke indgar i den
danske strategi for forsyningssikkerhed.
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tems shall fulfil the requirements set out in paragraphs 3 and 4 related to the simulation
models or equivalent information.

Art | Art | Art. | Art. | Artikel
nr. | stk. | afs. | enh.|emne Type | Ejer Krav
19 |4 c a transmission-connected demand facility or a transmission-connected distribution facili- | NE R-TSO Disconnection
ty shall be capable of being remotely disconnected from the transmission system when Forbrugsanlaeg:
required by the relevant TSO. If required, the automated disconnection equipment for Der er krav om udstyr til fijernbetjent fra-
reconfiguration of the system in preparation for block loading shall be specified by the kobling.
relevant TSO. The relevant TSO shall specify the time required for remote disconnection.
Distributionssystem:
Der er krav om udstyr til fiernbetjent fra-
kobling.
Reconfiguration
Forbrugsanlaeg:
Med udgangspunkt i anlaegsegenskaber
indgar “Block loading” som bilateral aftale i
forbindelse med betingelser og vilkar
Distributionssystem:
Tillastning skal kunne ske trinvis, pa sam-
me made som gaelder for manuel aflast-
ning
Power quality
20 Transmission-connected demand facility owners and transmission-connected distribu- NE R-TSO Alle kategorier:
tion system operators shall ensure that their connection to the network does not result Krav jf. bilag 1.E.
in a determined level of distortion or fluctuation of the supply voltage on the network, at
the connection point. The level of distortion shall not exceed that allocated to them by Distribution —kat.1:
the relevant TSO. TSOs shall coordinate their power quality requirements with the re- Proces jf. bilag 1.F
quirements of adjacent TSOs.
Simulation models
21 |1 Transmission-connected demand facilities and transmission-connected distribution sys- | E -
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21 |2 Each TSO may require simulation models or equivalent information showing the behav- | O Krav jf. bilag 1.D.
jour of the transmission-connected demand facility, or the transmission-connected dis-
tribution system, or both, in steady and dynamic states. Opdeling pr. kategori:
Distribution — kat.1:
Forbrug — kat.3:
Forbrug — kat.4:
Forbrug —kat.5:
Forbrug —kat.6:
21 |3 Each TSO shall specify the content and format of those simulation models or equivalent | E
information. The content and format shall include:
21 |3 a steady and dynamic states, including 50 Hz component; E
21 |3 b electromagnetic transient simulations at the connection point; E
21 |3 c structure and block diagrams. E
21 |4 For the purpose of dynamic simulations, the simulation model or equivalent information
referred to in paragraph 3(a) shall contain the following sub-models or equivalent infor-
mation:
21 |4 a power control; E
21 |4 b voltage control; E
21 |4 c transmission-connected demand facility and transmission-connected distribution system | E
protection models;
21 |4 d the different types of demand, that is to say electro technical characteristics of the de- E
mand; and
21 |4 e converter models. E
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Ejer

Krav

21 |5 Each relevant system operator or relevant TSO shall specify the requirements of the per-
formance of the recordings of transmission-connected demand facilities or transmission-
connected distribution facilities, or both, in order to compare the response of the model

with these recordings.

R-TSO

Logning skal realiseres via et elektronisk udstyr,
der kan opsattes til, som minimum, at logge re-
levante handelser for nedennaevnte signaler i
nettilslutningspunktet ved fejl i det kollektive
elforsyningsnet.

Anlzegsejer installerer i nettilslutningspunktet
et logningsudstyr, der som minimum registre-
rer:

-Spaending for hver fase for anlaegget
-Strgm for hver fase for anleegget

-Aktiv effekt for anlaegget (kan vare beregnede
stgrrelser)

-Reaktiv effekt for anlaegget (kan vare beregne-
de stgrrelser)

-Frekvens i POC/anlaeg
-Aktivering af interne beskyttelsesfunktioner

Specifikke krav til malinger beskrives i nettil-
slutningsaftalen.

Logning skal udfgres som sammenhangende
tidsserier af maleveerdier fra 10 sekunder for
haendelse til 60 sekunder efter haendelsestids-
punktet. Minimum samplefrekvens for alle fejl-
logninger skal vare 1 kHz. De specifikke opsaet-
ninger af handelsesbaseret logning aftales med
Energinet Elsystemansvar A/S ved opstart af an-
laegget. Alle malinger og data, der skal opsam-
les iht. TF 5.8.1 skal logges med en tidsstem-
pling og en ngjagtighed, som sikrer, at disse kan
korreleres med hinanden og med tilsvarende
registreringer i det kollektive elforsyningsnet.

Logninger skal arkiveres i minimum tre mane-
der fra fejlsituationen, dog maksimalt op til 100
handelser. Energinet Elsystemansvar A/S skal
pa forlangende have adgang til loggede og rele-
vante registrerede informationer.
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Chapter 2 - Operational notification procedure

General provisions

22 |1 The operational notification procedure for the connection of each new transmission- E
connected demand facility, each new transmission-connected distribution facility and
each new transmission-connected distribution system, shall comprise:

22 |1 a an energisation operational notification (EON); E

22 |1 b an interim operational notification (ION); E

22 |1 c a final operational notification (FON). E

22 |2 Each transmission-connected demand facility owner or transmission-connected distribu- | E
tion system operator to which one or more of the requirements in Title Il apply shall
demonstrate to the relevant TSO that it has complied with the requirements set out in
Title Il of this Regulation by completing successfully the operational notification proce-
dure for connection of each transmission-connected demand facility, each transmission-
connected distribution facility and each transmission-connected distribution system de-
scribed in Articles 23 to 26.

22 |3 The relevant TSO shall specify and make publicly available further details concerning the | NE
operational notification procedure.

Energisation operational notification

23 |1 An EON shall entitle the transmission-connected demand facility owner or transmission- | E
connected distribution system operator to energise its internal network and auxiliaries
by using the grid connection that is specified for the connection point.

23 |2 An EON shall be issued by the relevant TSO, subject to completion of preparations includ- | E
ing agreement on the protection and control settings relevant to the connection point
between the relevant TSO and the transmission-connected demand facility owner or
transmission-connected distribution system operator.

Interim operational notification

24 |1 An ION shall entitle the transmission-connected demand facility owner or transmission- | E
connected distribution system operator to operate the transmission-connected demand
facility, the transmission-connected distribution facility, or the transmission-connected
distribution system by using the grid connection for a limited period of time.

24 |2 An ION shall be issued by the relevant TSO, subject to completion of the data and study | E
review process as required by this Article.
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24 |3 With regard to the data and study review, the relevant TSO shall have the right to re- E
quest that the transmission-connected demand facility owner or transmission-connected
distribution system operator provide the following:

24 |3 a an itemised statement of compliance; E

24 |3 b detailed technical data of the transmission-connected demand facility, the transmission-
connected distribution facility or the transmission-connected distribution system rele-
vant to the grid connection as specified by the relevant TSO;

24 |3 c equipment certificates issued by an authorised certifier in respect of transmission-
connected demand facilities, transmission-connected distribution facilities and transmis-
sion-connected distribution systems, where these are relied upon as part of the evidence
of compliance;

24 |3 d simulation models, as specified in Article 21 and required by the TSO;

24 |3 e studies demonstrating expected steady-state and dynamic performance as required in
Articles 43, 46 and 47;

24 |3 f details of intended practical method of completing compliance tests according to Chap-
ter 2 of Title IV.

24 |4 The maximum period during which the transmission-connected demand facility owner or
transmission-connected distribution system operator may maintain ION status shall be
24 months. The relevant TSO is entitled to specify a shorter ION validity period. An exten-
sion of the ION shall be granted only if the transmission-connected demand facility own-
er or transmission-connected distribution system operator has made substantial pro-
gress towards full compliance. Outstanding issues shall be clearly identified at the time of
requesting extension.

24 |5 An extension of the period during which the transmission-connected demand facility

owner or transmission-connected distribution system operator may maintain ION status,
beyond the period established in paragraph 4, may be granted if a request for a deroga-

tion is made to the relevant TSO before the expiry of that period in accordance with the

derogation procedure laid down in Article 50.

Final operational notification
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25 |1 A FON shall entitle the transmission-connected demand facility owner or transmission-
connected distribution system operator to operate the transmission-connected demand
facility, the transmission-connected distribution facility or the transmission-connected
distribution system by using the grid connection.

25 |2 A FON shall be issued by the relevant TSO, upon prior removal of all incompatibilities
identified for the purposes of the ION status and subject to the completion of the data
and study review process as required by this Article.

25 |3 For the purposes of the data and study review, the transmission-connected demand fa-
cility owner or transmission-connected distribution system operator must submit the fol-
lowing to the relevant TSO:

25 |3 a an itemised statement of compliance; and

25 |3 b an update of the applicable technical data, simulation models and studies as referred to
in points (b), (d) and (e) of Article 24(3), including the use of actual measured values dur-
ing testing.

25 |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 TSO, in accordance with the dero-
gation procedure described in Chapter 2 of Title V. A FON shall be issued by the relevant
TSO if the transmission-connected demand facility, the transmission-connected distribu-
tion facility, or the transmission-connected distribution system complies with the provi-
sions of the derogation.

Where a request for a derogation is rejected, the relevant TSO shall have the right to re-
fuse to allow the operation of the transmission-connected demand facility, the transmis-
sion-connected distribution facility, or the transmission-connected distribution system
until the transmission-connected demand facility owner or transmission-connected dis-
tribution system operator and the relevant TSO resolve the incompatibility and the rele-
vant TSO considers that the transmission-connected demand facility, the transmission-
connected distribution facility, or the transmission-connected distribution system com-
plies with the provisions of this Regulation.

If the relevant TSO and the transmission-connected demand facility owner or transmis-
sion-connected distribution system operator 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
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26

1

Transmission-connected demand facility owners or transmission-connected distribution
system operators to whom a FON has been granted, shall inform the relevant TSO, no
later than 24 hours after the incident has occurred, of the following circumstances:

A longer time period to inform the relevant TSO can be agreed with the transmission-
connected demand facility owner or transmission-connected distribution system opera-
tor depending on the nature of the changes.

26

the facility is temporarily subject to either significant modification or loss of capability af-
fecting its performance; or

26

equipment failure leading to non-compliance with some relevant requirements.

26

The transmission-connected demand facility owner or transmission-connected distribu-
tion system operator shall apply to the relevant TSO for a limited operational notification
(LON), if the transmission-connected demand facility owner or transmission-connected
distribution system operator expects the circumstances described in paragraph 1 to per-
sist for more than three months.

26

A LON shall be issued by the relevant TSO and shall contain the following information
which shall be clearly identifiable:

26

the unresolved issues justifying the granting of the LON;

26

the responsibilities and timescales for expected solution; and

26

a maximum period of validity which shall not exceed 12 months. The initial period grant-
ed may be shorter with the possibility of an extension if evidence is submitted to the sat-
isfaction of the relevant TSO demonstrating that substantial progress has been made to-
wards achieving full compliance.

26

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.

26

A further extension of the period of validity of the LON may be granted upon a request
for a derogation made to the relevant TSO before the expiry of that period, in accord-
ance with the derogation procedure described in Chapter 2 of Title V.

26

The relevant TSO shall have the right to refuse to allow the operation of the transmis-
sion-connected demand facility, the transmission-connected distribution facility, or the
transmission-connected distribution system once the LON is no longer valid. In such ca-
ses, the FON shall automatically become invalid.
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26 |7 If the relevant TSO does not grant an extension of the period of validity of the LON in ac-
cordance with paragraph 5 or if it refuses to allow the operation of the transmission-
connected demand facility, the transmission-connected distribution facility, or the
transmission-connected distribution system once the LON is no longer valid in accord-
ance with paragraph 6, the transmission-connected demand facility owner or transmis-
sion-connected distribution system operator may refer the issue for decision to the regu-
latory authority within six months after the notification of the decision of the relevant
TSO.

General requirements

27 |1 Demand response services provided to system operators shall be distinguished based on
the following categories:

27 |1 a remotely controlled:

27 |1 a demand response active power control;

27 |1 a ii demand response reactive power control;

27 |1 a iii demand response transmission constraint management.

27 |1 b autonomously controlled:

27 |1 b i demand response system frequency control;

27 |1 b ii demand response very fast active power control.

27 |2 Demand facilities and closed distribution systems may provide demand response services
to relevant system operators and relevant TSOs. Demand response services can include,
jointly or separately, upward or downward modification of demand.

27 |3 The categories referred to in paragraph 1 are not exclusive and this Regulation does not
prevent other categories from being developed. This Regulation does not apply to de-
mand response services provided to other entities than relevant system operators or rel-
evant TSOs.

Specific provisions for demand units with demand response active power control, reactive

power control and transmission constraint management

28 |1 Demand facilities and closed distribution systems may offer demand response active
power control, demand response reactive power control, or demand response transmis-
sion constraint management to relevant system operators and relevant TSOs.

Dok. 17/07437-75 Offentlig/Public

Side 24 af 35



DCC (Demand Connection Code), articles 3-29

CNERGINET

Art
nr.

Art
stk.

Art.
afs.

Art.

enh.

Artikel
emne

Type

Ejer

Krav

Rev.

28

2

Demand units with demand response active power control, demand response reactive
power control, or demand response transmission constraint management shall comply
with the following requirements, either individually or, where it is not part of a transmis-
sion-connected demand facility, collectively as part of demand aggregation through a
third party:

28

be capable of operating across the frequency ranges specified in Article 12(1) and the ex-
tended range specified in Article 12(2);

28

be capable of operating across the voltage ranges specified in Article 13 if connected at a
voltage level at or above 110kV;

28

be capable of operating across the normal operational voltage range of the system at the
connection point, specified by the relevant system operator, if connected at a voltage
level below 110kV. This range shall take into account existing standards and shall, prior
to approval in accordance with Article 6, be subject to consultation with the relevant
stakeholders in accordance with Article 9(1);

Uc+10%

28

be capable of controlling power consumption from the network in a range equal to the
range contracted, directly or indirectly through a third party, by the relevant TSO;

DK1 + DK2 —aFRR: 1-50 MW
DK1 + DK2 —mFRR: 5—-50 MW

28

be equipped to receive instructions, directly or indirectly through a third party, from the
relevant system operator or the relevant TSO to modify their demand and to transfer the
necessary information. The relevant system operator shall make publicly available the
technical specifications approved to enable this transfer of information. For demand
units connected at a voltage level below 110kV, these specifications shall, prior to ap-
proval in accordance with Article 6, be subject to consultation with the relevant stake-
holders in accordance with Article 9(1);

DK1 - aFRR:

Hver enkelt forbrugsenhed, som leverer el-
ler indgar i levering af aFRR reserver, skal
informationsteknisk tilsluttes Energinets
KontrolCenter El. KontrolCenter El skal for
hver enkelt forbrugsenhed som udgangs-
punkt, online, have fglgende oplysninger:

e Statusmeldinger, forbrugsenhed
"ude/inde".

¢ Online malinger for forbrug (MW).

e Aktuel mulig reserve op (MW).

e Aktuel maks. gradient op (MW/min).

e Aktuel tidskonstant for regulering op
(sekunder).

e Aktuel mulig reserve ned (MW).

o Aktuel maks. gradient ned (MW/min).

e Aktuel tidskonstant for regulering ned
(sekunder).

Krav til og leveringssted for meldinger og
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malinger aftales med Energinet Elsystem-
ansvar A/S.

For aggregerede portefglier af anleg er
det systemet af anlaeg, der skal godkendes
og praekvalificeres til levering af system-
ydelser.

For aggregerede portefgljer kraeves derfor
kun et saet af malinger for portefgljen.

DK1 + DK2 — mFRR:

Hver enkelt forbrugsenhed, som leverer
manuel reserve, skal informationsteknisk
tilsluttes Energinets KontrolCenter El.
KontrolCenter El skal som minimum, onli-
ne, have fglgende oplysninger:

e Statusmeldinger vedrgrende forbrugs-
enhed "ude/inde”.

e Maling for forbrugsenhedens nettofor-
brug i tilslutningspunktet.

Krav til og leveringssted for meldinger og
malinger aftales med Energinet Elsystem-
ansvar A/S.

For aggregerede portefglier af anleg er
det systemet af anlaeg, der skal godkendes
og praekvalificeres til levering af system-
ydelser.

For aggregerede portefgljer kraeves derfor
kun et st af malinger for portefgljen.

28

be capable of adjusting its power consumption within a time period specified by the rele-
vant system operator or the relevant TSO. For demand units connected at a voltage level
below 110kV, these specifications shall, prior to approval in accordance with Article 6, be
subject to consultation with the relevant stakeholders in accordance with Article 9(1);

DK1 - aFRR:

Sekundarreserven leveres primeart fra
"kgrende" anleeg. Den tilbudte maengde
reserve skal kunne leveres inden for 15
minutter.

Som alternativ kan reserven sammensaet-
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tes af "kgrende" anlaeg og hurtigt starten-
de anlaeg. Ydelsen, der skal leveres inden
for en kommende 5-minutters periode,
skal veere fra "kgrende" anlzeg.
Reguleringen skal kunne opretholdes kon-
tinuerligt.
Reguleringssignalet udsendes online som
en effektveerdi fra Energinets KontrolCen-
ter El til hver PBA/aktgr med reference til
tilbuddet. | de tilfeelde, hvor der anvendes
bade produktion og forbrug, sendes en ef-
fektveerdi relateret til produktion og en
anden effektvaerdi relateret til forbrug.
DK1 + DK2 — mFRR:
Den manuelle reserve skal veere fuldt leve-
ret 15 minutter efter aktivering.
28 |2 g be capable of full execution of an instruction issued by the relevant system operator or
the relevant TSO to modify its power consumption to the limits of the electrical protec-
tion safeguards, unless a contractually agreed method is in place with the relevant sys-
tem operator or relevant TSO for the replacement of their contribution (including aggre-
gated demand facilities’ contribution through a third party);
28 |2 h once a modification to power consumption has taken place and for the duration of the
requested modification, only modify the demand used to provide the service if required
by the relevant system operator or relevant TSO to the limits of the electrical protection
safeguards, unless a contractually agreed method is in place with the relevant system
operator or relevant TSO for the replacement of their contribution (including aggregated
demand facilities” contribution through a third party). Instructions to modify power con-
sumption may have immediate or delayed effects;
28 |2 notify the relevant system operator or relevant TSO of the modification of demand re-

sponse capacity. The relevant system operator or relevant TSO shall specify the modali-
ties of the notification;
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28 |2 j where the relevant system operator or the relevant TSO, directly or indirectly through a
third party, command the modification of the power consumption, enable the modifica-
tion of a part of its demand in response to an instruction by the relevant system operator
or the relevant TSO, within the limits agreed with the demand facility owner or the CDSO
and according to the demand unit settings;
28 |2 k have the withstand capability to not disconnect from the system due to the rate-of- Rate-of-change-of-frequency (ROCOF) = +2
change-of-frequency up to a value specified by the relevant TSO. With regard to this Hz (over 500 millisekunder).
withstand capability, the value of rate-of-change-of-frequency shall be calculated over a
500 ms time frame. For demand units connected at a voltage level below 110kV, these ROCOF [Hz/s] beregnes som forskellen
specifications shall, prior to approval in accordance with Article 6, be subject to consulta- mellem den netop udfgrte middelvaerdi-
tion with the relevant stakeholders in accordance with Article 9(1); frekvensberegning og den middelveerdi
frekvensberegning, der blev foretaget for
20 ms siden.
(df/dt = middelveaerdi 2 — middelveerdi
1/0,020 [Hz/s].)
28 |2 where modification to the power consumption is specified via frequency or voltage con- DK1 — aFRR: 2
trol, or both, and via pre-alert signal sent by the relevant system operator or the relevant Aktivering af reserverne foregar via online
TSO, be equipped to receive, directly or indirectly through a third party, the instructions signal fra Energinets KontrolCenter El.
from the relevant system operator or the relevant TSO, to measure the frequency or
voltage value, or both, to command the demand trip and to transfer the information. The DK1 + DK2 — mFRR:
relevant system operator shall specify and publish the technical specifications approved Aktivering af reserverne foregar via manu-
to enable this transfer of information. For demand units connected at a voltage level be- elt signal fra Energinets KontrolCenter El.
low 110kV, these specifications shall, prior to approval in accordance with Article 6, be
subject to consultation with the relevant stakeholders in accordance with Article 9(1).
28 |3 For voltage control with disconnection or reconnection of static compensation facilities,

each transmission-connected demand facility or transmission-connected closed distribu-
tion system shall be able to connect or disconnect its static compensation facilities, di-
rectly or indirectly, either individually or commonly as part of demand aggregation
through a third party, in response to an instruction transmitted by the relevant TSO, or in
the conditions set forth in the contract between the relevant TSO and the demand facili-
ty owner or the CDSO.
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Specific provisions for demand units with demand response system frequency control
29 |1 Demand facilities and closed distribution systems may offer demand response system
frequency control to relevant system operators and relevant TSOs.
29 |2 Demand units with demand response system frequency control shall comply with the fol- DK1 - FCR: 20,3 MW 2
lowing requirements, either individually or, where it is not part of a transmission- DK2 — FCR-N: 20,3 MW
connected demand facility, collectively as part of demand aggregation through a third DK2 — FCR-D: 20,3 MW
party:
29 |2 a be capable of operating across the frequency ranges specified in Article 12(1) and the ex-
tended range specified in Article 12(2);
29 |2 b be capable of operating across the voltage ranges specified in Article 13 if connected at a
voltage level at or above 110kV;
29 |2 c be capable of operating across the normal operational voltage range of the system at the Uc+10% 2
connection point, specified by the relevant system operator, if connected at a voltage
level below 110kV. This range shall take into account existing standards, and shall, prior
to approval in accordance with Article 6, be subject to consultation with the relevant
stakeholders in accordance with Article 9(1);
29 |2 d be equipped with a control system that is insensitive within a dead band around the DK1 — FCR: 2

nominal system frequency of 50.00 Hz, of a width to be specified by the relevant TSO in
consultation with the TSOs in the synchronous area. For demand units connected at a
voltage level below 110kV, these specifications shall, prior to approval in accordance
with Article 6, be subject to consultation with the relevant stakeholders in accordance
with Article 9(1);

Primaerreguleringen skal leveres ved en
frekvensafvigelse op til £200 mHz i forhold
til referencefrekvensen pd 50 Hz. Det vil
normalt betyde i omradet 49,8-50,2 Hz.
Det er tilladt med et dgdband pa £20 mHz.

Reserven skal som minimum leveres line-
rt ved frekvensafvigelser mellem 20 og
200 mHz afvigelse. Den fgrste halvdel af
den aktiverede reserve skal vaere leveret
inden 15 sekunder, mens den sidste del
skal vaere fuldt leveret inden 30 sekunder
ved en frekvensafvigelse pa £200 mHz.

Reguleringen skal kunne opretholdes indtil
den automatiske og den manuelle reserve
tager over, dog minimum 15 minutter.
Efter afsluttet regulering skal reserven vae-
re retableret efter 15 minutter.
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DK2 — FCR-N:

Normaldriftsreserven skal kunne leveres
ved en frekvensafvigelse op til £500 mHz i
forhold til referencefrekvensen pa 50 Hz.
Det vil betyde i omradet 49,5-50,5 Hz. Le-
verancen skal leveres uden dgdband.

Reserven skal som minimum leveres line-
2rt ved frekvensafvigelser mellem 0 og
100 mHz afvigelse. Den aktiverede reserve
skal veere leveret efter 150 sekunder uan-
set afvigelsens stgrrelse.

Reguleringen skal kunne opretholdes kon-
tinuerligt.

DK2 — FCR-D:
Frekvensstyret  driftsforstyrrelsesreserve
skal kunne:

o Levere effekt omvendt linezert med fre-
kvensen mellem 49,9 og 49,5 Hz for op-
regulering.

e Levere 50 pct. af responsen inden for 5
sekunder.

e Levere de resterende 50 pct. af respon-
sen inden for yderligere 25 sekunder.
Ensbetydende med 30 sekunder i alt.

29

be capable of, upon return to frequency within the dead band specified in paragraph
2(d), initiating a random time delay of up to 5 minutes before resuming normal opera-
tion.

29

The maximum frequency deviation from nominal value of 50.00 Hz to respond to shall be
specified by the relevant TSO in coordination with the TSOs in the synchronous area. For
demand units connected at a voltage level below 110kV, these specifications shall, prior
to approval in accordance with Article 6, be subject to consultation with the relevant

DK1 - FCR:

Frekvensmalinger skal udfgres med en
ngjagtighed pd £10 mHz eller bedre. Regu-
leringsfunktionens fglsomhed skal vaere
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stakeholders in accordance with Article 9(1).

110 mHz eller bedre.

Oplgsningen i aktgrens SCADA-system skal
vaere bedre end 1 sekund, og udvalgte sig-
naler skal kunne dokumentere anlaeggenes
respons pa frekvensafvigelser. Leverandg-
ren skal lagre signalerne i minimum en
uge.

For aggregerede portefglier af anleg er
det systemet af anlaeg, der skal godkendes
og praekvalificeres til levering af system-
ydelser.

For aggregerede portefgljer kraeves derfor
kun en summeret maling for responsen
samt en central frekvensmaling.

DK2 — FCR-N:

Frekvensmalinger skal udfgres med en
ngjagtighed pa +10 mHz eller bedre. Regu-
leringsfunktionens fglsomhed skal veere
+10 mHz eller bedre.

Oplgsningen i aktgrens SCADA-system skal
veere bedre end 1 sekund, og udvalgte sig-
naler skal kunne dokumentere anlaeggenes
respons pa frekvensafvigelser. Leverandg-
ren skal lagre signalerne i minimum en
uge.

For aggregerede portefglier af anleg er
det systemet af anlaeg, der skal godkendes
og praekvalificeres til levering af system-
ydelser.

For aggregerede portefgljer kraeves derfor
kun en summeret maling for responsen
samt en central frekvensmaling.

DK2 — FCR-D:

Dok. 17/07437-75 Offentlig/Public

Side 31 af 35



DCC (Demand Connection Code), articles 3-29

CNERGINET

Art
nr.

Art
stk.

Art.
afs.

Art.

enh.

Artikel
emne

Type

Ejer

Krav

Rev.

Frekvensmalinger skal udfgres med en
ngjagtighed pa +10 mHz eller bedre. Regu-
leringsfunktionens fglsomhed skal veere
+10 mHz eller bedre.

Oplgsningen i aktgrens SCADA-system skal
veere bedre end 1 sekund, og udvalgte sig-
naler skal kunne dokumentere anlaeggenes
respons pa frekvensafvigelser. Leverandg-
ren skal lagre signalerne i minimum en
uge.

For aggregerede portefglier af anleg er
det systemet af anlaeg, der skal godkendes
og praekvalificeres til levering af system-
ydelser.

For aggregerede portefgljer kraeves derfor
kun en summeret maling for responsen
samt en central frekvensmaling.

29

The demand shall be increased or decreased for a system frequency above or below the
dead band of nominal (50.00 Hz) respectively;
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Note 1

Krav vedrgrende udveksling af reaktiv effekt
Den maksimalt tilladelige udveksling af reaktiv effekt for transmissionstilsluttede distributionssystemer er geeldende per transmissionstilslutningspunkt, det vil sige
per 150 eller 132 kV station.

Det betyder fglgende:

e Er ét enkelt distributionssystem tilsluttet i den transmissionstilsluttede 150-132 kV station, kan dette distributionssystem anvende det specificerede MVAr-
band for udveksling af reaktiv effekt.

e Erflere distributionssystemer tilsluttet i den transmissionstilsluttede 150-132 kV station, deler alle distributionssystemerne det specificerede MVAr-band for
udveksling af reaktiv effekt.

e Forholdet omkring efterlevelse af krav for udveksling af reaktiv effekt og etablering af kompenseringsanlaeg pahviler den netvirksomhed, som har indgaet
sammenkoblingsaftale/driftslederaftale med Energinet Elsystemansvar A/S i det aftalte leveringspunkt.

Udvekslingen af reaktiv effekt males i leveringspunktet, og den maksimalt tilladelige udveksling af reaktiv effekt er uafhangig af antallet af tilsluttede transformato-
rer eller bevillingshavende netvirksomheder.

Netvirksomheden skal sikre en rimelig MVAr-fordeling mellem de af Energinet Eltransmission A/S ejede transformatorer i 150 og 132 kV-stationerne af hensyn til mi-
nimering af transformertab.

Udveksling og kompensering af reaktiv effekt

Kompensering af distributionssystemet.

Distributionssystemet skal veere kompenseret i forhold til den konstante generering af reaktiv effekt hidrgrende fra blandt andet kabelleegning af distributionssyste-
met. Dette betyder, at en reaktiv komponent eller en tilsvarende kompensering, som er installeret i distributionssystemet, forudsaettes som vaerende indkoblet eller
aktiveret under normale driftsforhold.

Kompensering af distributionssystemet skal sikre, at 50 %-fraktilen af arsvarighedskurven for udveksling af reaktiv effekt mellem transmissionssystemet og et eller
flere distributionssystemer i transmissionstilslutningspunktet er mindre end graensevaerdierne i MVAr-bandet.
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Granseveaerdier for maksimal udveksling af reaktiv effekt

Graenseveardier for maksimal udveksling af reaktiv effekt er: £15 MVAr.
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20,0

MVAr-aftale - Metode

0 % fraktil
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- \
0,0
-5,0
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produktion og forbrug [MVAr)
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-15,0
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Kalenderar

Figur 1: MVAr-graenser illustreret sammen med arsvarighedskurven og 50 %-fraktilen.

CNERGINET

Overskridelse af graensevaerdier for udveksling af reaktiv effekt konstateres pa baggrund af den beregnede 50 %-fraktil af arsvarighedskurven for den udvekslede re-

aktive effekt for det foregdende kalenderar.

Konsekvens ved overskridelse af graensevaerdier

Overskrides greenseveaerdierne, skal der foretages kompensering i distributionssystemet. Kompenseringen skal dimensioneres séledes, at 50 %-fraktilen af arsvarig-

hedskurven for udveksling af reaktiv effekt i det pagaldende transmissionstilslutningspunkt efterfglgende kompenseres til en vaerdi, som ligger inden for graense-

veerdierne, og det skal tilstraebes at kompensere mod 0 MVAr, som eksemplificeret med Figur 1.
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Bestemmelse af 50%-fraktilen

Datagrundlaget for den Igbende opfglgning pa krav vedrgrende udveksling af reaktiv effekt opstilles pa baggrund af afregningsdata for nettoudvekslingen af aktiv og
reaktiv effekt i leveringspunktet. Der anvendes konsoliderede data med en tidsoplgsning pa 60 minutter, og de anvendte data reprasenterer saledes middelvaerdien
for den udvekslede reaktive effekt (MVAr/h) i leveringspunkterne for hvert af arets timer.

Redundans for reaktive komponenter i distributionsnettet

Energinet Elsystemansvar A/S sikrer, gennem den Igbende planlaegning af transmissionssystemet, det niveau for reaktive komponenter i transmissionssystemet, som
er ngdvendigt for at kunne handtere de konsekvenser for transmissionssystemet, som et havari pa en reaktiv komponent i distributionssystemet medfgrer, saledes
at udvekslingen af reaktiv effekt i transmissionstilslutningspunktet kan handteres. Derfor stilles der ikke krav om redundante reaktive komponenter i distributionssy-
stemet til at sikre overholdelse af MVAr-bandet, idet der accepteres en overskridelse, indtil komponenten er tilbage i drift.

Energinet Eltransmission A/S' etablerede redundans pa transmissionsniveau tilgodeser ikke distributionssystemets lokale behov for spandings- og MVAr-regulering.

Energinet Eltransmission A/S stiller kun kapacitet fra reaktive komponenter pa transmissionssystemniveau til radighed i perioden frem til idriftsaettelsen af en ny el-
ler udskiftet reaktor i distributionssystemet (< 2 ar).

Bilateral aftale omkring overskydende kompensering

En netvirksomhed kan ansgge Energinet Elsystemansvar A/S om indgaelse af en bilateral aftale om, at eventuel overskydende kompensering etableret i distributions-
systemet kan anvendes i nzertliggende stationer via transmissionssystemet, med det formal administrativt at bringe udvekslingen af reaktiv effekt inden for de fast-
lagte graenseveerdier. Muligheden for en bilateral aftale skal baseres pa en vurdering af den konkrete situation, hvori der bl.a. skal tages hensyn til det konkrete di-
stributionssystems konkrete forhold, den geografiske placering, afstanden mellem stationer, samt bade netvirksomhedens og Energinet Elsystemansvar A/S’ drifts-
maessige forhold i det pagaeldende omrade.

Energinet Elsystemansvar A/S konkluderer, om den bilaterale aftale kan indgas.

Note 2

Transmissionstilslutningspunkt
Transmissionstilslutningspunktet er tilslutningspunktet med systemspanding pa 150 kV eller 132 kV, som er referencepunktet for transmissionstilsluttede distributi-
onssystemers udveksling af reaktiv effekt med transmissionssystemet.
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