ENERGINE'I/DK

Technical Regulation 3.2 for :
electricity-generation 1

kW or lo

N

1.1 23.11.2010 DATE
) SFJ/KDJ NAME
REV. DESCRIPTION PREPARED CHECKED REVIEWED APPROVED

35198/10

35198/10.

© Energinet.dk


mailto:info%40energinet.dk?subject=Ordering%20accessible%20document&body=Send%20this%20e-mail%20to%20order%20an%20accessible%20version%20of%20the%20following%20document%3a%0D%0A%0D%0A1lddez0w%5cGrid%20Code%203_2_1%20version%201_1.pdf%0D%0A%0D%0AKind%20regards%0D%0AEnerginet

Revision view

Chapter no. | Text

Version

Date

All Transferred to new template; text adjustments made

All Updated following public consultation and notified to the
Danish Energy Regulatory Authority

All Public consultation in connection with the
EN50438

Doc. no. 12597/11, Grid Code 3.2.1

2/23



List of contents

SNV A ] [0 TNV =

LiSt Of CONEENES ..vivieiii i
TO the FEAAEL 1.viiii i
1 Terminology and definitions .......ccoviiiiiiii

2 Objective, scope and regulatory provisions..........cocevvvviineinnns

3 Installation requirements........c.cooeiiiiiiiiiii e

4. Network protection in the point of connection

5 Voltage quality .ooeieiiii i

6 Notification and documentation

Appendix 1. Documentation...........coovviiiiinennns

Appendix 2. Earlier provisions....................

Doc. no. 12597/11, Grid Code 3.2.1 3/23



To the reader

This regulation includes the technical and functional minimum requirements
which electricity-generation plants with a rated power of 11 kW or lower must
comply with if they are to be connected to the Danish network. The minimum

requirements lie within the framework of the Danish Electricity Supply Act, see
Executive Order no. 1115 of 8 November 2006 with subsequent amendments.

The regulation is structured so that chapter 1 outlines the terminology
definitions used; chapter 2 describes the administrative provisions a
relevant references, while the technical and functional requirement
described in chapter 3 onwards.

The regulation makes extensive use of terminology and definitio
important of which are described in chapter 1. In the reg
and definitions are written in italics. Where relevant in
European norm EN50438, the corresponding Engli
have been added.

The regulation is published by Energinet.dk ana
www.energinet.dk.
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1. Terminology and definitions

1.1 Plant owner
The plant owner is the legal owner of the electricity-generation plant.

1.2 Electricity-generation plant
Facility producing single-phase, two-phase or three-phase alternating current.

1.3 Public electricity supply network

Transmission grids and distribution networks the purpose of which is t
electricity for an indefinite group of electricity suppliers and consum
terms laid down by public authorities.

than 100 kV.

1.4 Point of common coupling
The point of common coupling (PCC) is the po
network to which consumers are or can
of view, the point of common coupling
coincide, but if this is not the case, it is al
that is placed closest to the publi

a connection point for which the power system is designated, eg 230
V single-phase or 230/400 V polyphase.

1.10 Interconnected electricity supply system

The interconnected electricity supply system is defined as the public electricity
supply network and associated plants in a large geographical area which are
interconnected with a view to joint operation.
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Terminology and definitions

1.11 Transmission system operator (TSO)
Enterprise entrusted with the overall responsibility for maintaining security of
supply and ensuring the efficient utilisation of an interconnected electricity
supply system.

Energinet.dk is the transmission system operator.

1.12 Point of connection
The point of connection (POC) is the point in the public electricity supply
network to which the electricity-generation plant is connected. The con
can take the form of either a direct network connection or an installati
connection. The distribution network operator determines the poin
connection.

1.12.1 Grid connection direct
The electricity-generation plant is connected directly to
supply network includes own service line and installa
generation plant.

1.12.2 Grid connection in the installation
and

Consumption

Small wind turbine

t of Connection

of Common Coupling

pical installation connection of an electricity-generation plant

onal transmission company
licensed to operate the transmission grid.
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Objective, scope and regulatory provisions

2. Objective, scope and regulatory provisions

2.1 Objective

The objective of Technical Regulation 3.2.1 (TR 3.2.1) is to specify the
minimum technical and functional requirements, which an electricity-generation
plant with a rated power of 11 kW or lower (maximum current up to 16 A per
phase, however) must comply within the point of connection when connected t
the public electricity supply network.

In pursuance of section 7(1) of the Danish Executive Order no. 1463 of
December 2005 on transmission system operation and the use of th
transmission grid etc., this regulation has been prepared followin
with the distribution network operators and regional transmissi
has also been subjected to public consultation before being no
Danish Energy Regulatory Authority.

The regulation applies within the framework of the B
Act, see the Danish Executive Order no. 516 of
amendments.

The regulation substantiates and confir
thus contributes to harmonising the ru
generation plants of 11 kW or lower in Eu
clarifications of and supplements_te

An electricity-generation
the Danish Heavy Curre

CEN/CENELEC st
standards, the IS

ration plants
o all electricity-generation plants with a rated power of

Changes to existing electricity-generation plants

Existing electricity-generation plants to which substantial functional
modifications are made must comply with the provisions of this regulation
relating to such changes. In case of doubt, the transmission system operator
decides whether a specific modification is substantial.
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Objective, scope and regulatory provisions

2.3 Delimitation

The regulation does not apply to electricity-generation plants where several
small plants connected to the same installation together exceed a rated power
of 11 kW in the point of connection. In that case, other technical regulations for
network connection of electricity-generation plants of more than 11 kW apply.

Single-phase and two-phase electricity-generation plants with a rated power
more than 16 A per phase cannot be connected to the network without the prio

and use of the network.

The regulation does not apply to requirements relating to electri
plants used solely for emergency and reserve supply to an ins
such installation is not connected to the public electricity supply

The regulation does not deal with the financial aspe
or the technical requirements in this connection.

2.4 Statutory authority
The regulation has been prepared in pursuance
Electricity Supply (Consolidation) Act 10 and in pursuance
of section 7(1), paras 1, 3 and 4, of the ion) Act no. 1463 of
19 December 2005 on Transmission Syste i e Use of the

Electricity Transmission Grid e

2.5 Commenceme
This regulation comes

al information can be directed to
fo@energinet.dk.

Questions and re
Energinet.dk, Fro

Complaints of the individual distribution network operator's enforcement of the
provisions of the regulation can be lodged with the transmission system
operator. Complaints of the individual distribution network operator's
enforcement of the provisions of the regulation can be lodged with the
transmission system operator. A complaint lodged in respect of a distribution
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Objective, scope and regulatory provisions

network operator will always oblige the transmission system operator to ask the
distribution network operator to comment on the complaint.

2.7 Non-compliance

It is the responsibility of the plant owner to ensure that the provisions of this
regulation as well as the manufacturer's requirements and recommendations,
see EN50438, chapter 6.5, are complied with throughout the useful life of the
electricity-generation plant.

Unless otherwise expressly stated, expenses related to complying with
provisions of this regulation are the responsibility of the plant owner.

2.8 Sanctions
If an electricity-generation plant does not comply with the pro
regulation, the distribution network operator is entitled to cut off
connection to the plant.

2.9 Exemptions and unforeseen events
The transmission system operator may grant e
requirements in the regulation.

An exemption can only be granted if:

In order to obtain
distributi (0] !
ing for the exemption. The distribution
mment on the application before it is
ission system operator.

this regulation occur, the transmission system
at to do in consultation with the parties involved. If an

Doc. no. 12597/11, Grid Code 3.2.1 9/23



Objective, scope and regulatory provisions

2.10 References
Reference is made to the following documents in the regulation:

1. EN50438:2007 'Requirements for connection of micro-generators in
parallel with public low-voltage distribution networks', December 2007.

2. 'Feellesregulativet 2007' (Joint Regulation), Danish Energy Association,
August 2007.

3. 'Steerkstrgmsbekendtggrelsen' (Danish Heavy Current Regulation)
section 6, executive order no. 12502 of 01/07/2001.

4. DEFU report RA498, 'Lavspandingsinstallationer med egenpr;
report 498 (Low-voltage installations with autogeneration

2003.
5. EMC Directive 2004/108/EF of 15 December 2004 on e
compatibility.

Danish titles of references made in EN 50438:

1. DS/EN50110 series, "Drift af elektriske
steerkstrgmsbekendtggrelsen, afsnit
2. DS/EN50160 "Karakteristika for
elektricitetsforsyningsnet”.
3. DS/EN60664-1 "Isolationskoordin
lavspaendingssystemer
(IEC60664-1).
DS/EN61000-3-2 4

munitet for bolig-, erhvervs- og

r" (IEC61000-6-1, mod.).

3:2001 "Elektromagnetisk kompatibilitet (EMC) - Del 6-
ndarder — Emissionsstandard for bolig-, erhvervs- og
er" (IEC61000-6-3 Ed. 2.0).

+ Al1l 2004 "Elektromagnetisk kompatibilitet (EMC) - Del

imiljger" (IEC61000-6-3:1996, mod.).

84 / EN60364 serie "Elektriske installationer i bygninger" (IEC
0364 series, mod.), staerkstrgmsbekendtggrelsen, afsnit 6.
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Installation requirements

3. Installation requirements

3.1 General
An electricity-generation plant and the installation hereof must comply with the
requirements of the Danish Heavy Current Regulation and section 4.1 of
EN50438.

3.2 Over-current protection
An electricity-generation plant must be fitted with over-current protection n
compliance with the Danish Heavy Current Regulation and section 4.1.
EN50438.

3.3 Earthing
An electricity-generation plant must be earthed in compliance
the Danish Heavy Current Regulation and section 4.1.3 of EN504

3.4 Energy metering
Metering and settlement of electricity productio

the metered data.

3.5 Rating plate
The electricity-generation plan
sections 6.3 and 6.4 of EN5Q

a rati ate as specified in

The signal must b i sible via a terminal strip for receiving the
analogue or digita

N
‘I
i
1
o ) !
Electrlcnglagnetneratlon Available E
i
)
1
C )
1
i i
Electricity-generation E !
plant ! Stop !
| |
' ;
- J
Figure 2 Possible exchange of external stop signal (available)

The distribution network operator must upon request be granted access to the
electricity-generation plant to install communication equipment.
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Network protection in the point of connection

4. Network protection in the point of connection

4.1 General

The protection equipment must ensure that the electricity-generation plant
neither impairs the public electricity supply network nor reduces the safety of
personnel and equipment.

Protective functions for electricity-generation plants connected to the public
electricity supply grid must be provided in accordance with the requirements in
chapter 4.2.2 of EN50438, and Annex A, as stated in Table 1.

Protective function Symbol Setting ¥

Overvoltage (stage 2)? Us» 230 V+13%

Overvoltage (stage 1) U.
Undervoltage (stage 1) U<
Overfrequency fs

Underfrequency

"ROCOF" ©

Table 1 Protective functions

@) @) All values are RM
disconnected? or
network if a mete jates from its nominal value by more than

not cause disconnection if it lies

as protection against loss of mains is not

electricity-generation plant must be performed using
ed relay switches.

4.3 Detection of loss of mains

Loss of mains must result in the automatic disconnection of the main circuit for
the electricity-generation plant. Detection of loss of mains must be performed
using ROCOF (df/dt), as shown in Table 1.
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Network protection in the point of connection

4.4 Reconnection after loss of mains
After loss of mains, it must not be possible for the electricity-generation plant to
reconnect manually or automatically until the voltage and the frequency have
been within the stationary limit values shown in Table 1 for three minutes

(mechanical AC installations) and 20 seconds (inverter-based installations), as
specified in section 4.2.4 of EN50438.

4.5 Synchronisation
Synchronisation of the electricity-generation plant with the public electrici
supply network must take place automatically in accordance with secti
of EN50438.
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Voltage quality

5. Voltage quality

5.1 General
An electricity-generation plant must comply with the European EMC directive.

Wherever the EMC directive does not include specific product requirements, the
general requirements of section 5.1 of EN50438 must be observed.

5.2 Voltage dips, flicker and overcurrents
The electricity-generation plant must comply with the requirements of
5.1 of EN50438.

Furthermore, the inrush current may result in a voltage dip of
which is deemed to be the case if the current is lower than the
shown in Table 2 below.

Connection

Phase and zero

Three phases

Table 2 Highest inrush currents

5.3 DC injection from the facility
DC current in

and the voltage and the frequency lie within
es shown in Table 1, see section 5.3 of EN50438.

e stationary limit
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Notification and documentation

6. Notification and documentation

6.1 Notification
According to the 'Joint Regulation' (Feellesregulativet) (in Danish only) and
section 7.3.1 of EN50438, the distribution network operator must be notified if
an electricity-generation plant is to be connected to the network and the
amount of electricity to be supplied by an electricity-generation plant is
changed. This must be done by a certified electrician before installation is
commenced.

When an electricity-generation plant is connected to the network
connection does not require the prior consent of the distributio.
operator, an agreement must be made with the distribution ne
on network connection and network protection not later than 30
commissioning of the electricity-generation plant.

specific standard. If the product-specific stand ribe a type
test, the electricity-generation plant must be g
EN50438.

lacement of several gas burners in CHP plants in a particular
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Notification and documentation

6.2 Documentation
The supplier is responsible for ensuring that the electricity-generation plant

complies with this technical regulation and providing documentation to this
effect.

The supplier is responsible for providing documentation to the effect that this
technical regulation has been complied with and must as such prepare a
supplier statement, see Appendix B1.2.

The general procedure regarding the approval and issue of operating pe
for an electricity-generation plant is as follows:

- A certified electrician provides the documentation outlined in
or chapter 6.2.2.

- A certified electrician sends the documentation electronicall
distribution network operator.

- The distribution network operator reviews and appre

- General, see A
-  Techni docu

egulation, a certified electrician must submit a

he distribution network operator before the network
electricity-generation plant which requires the prior consent of
network operator.

The doeumentation to be provided must be in the form of data valid at the time
of commissioning:

- General, see Appendix B1.1
- Technical documentation, see Appendix B1.2

- For multiple plants, a project description providing relevant information
about network connection must be enclosed
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Notification and documentation

The documentation must be sent to and approved by the distribution network
operator before commissioning of the electricity-generation plant.

6.3 Decommissioning
When an electricity-generation plant is decommissioned, the distribution
network operator's standard procedure must be observed.

6.4 Modification or replacement
According to section 7.5 of EN50438, the distribution network operator
informed when main components are to be replaced or modified or w,
protective settings are to be altered.

When an electricity-generation plant is to be replaced, the rep
be decommissioned as described in chapter 6.3. The new plant
notified to the distribution network operator as describedgi
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Documentation

Appendix 1. Documentation

Appendix 1 describes the total documentation requirement for an electricity-
generation plant. Appendix 1 must be filled in and sent electronically to the
distribution network operator.

Appendix B1.1 outlines the general information to be provided for an
electricity-generation plant. The information will be used by the distribution
network operator to register and set up an electricity-generation plant in the
electronic Self-service portal.

A template for Appendix B1.1 can be found at www.energinet.d

Appendix B1.2 Technical documentation comprises the infor
in order for the distribution network operator to approve the elec
generation plant.

A template for test report Appendix B1.2.4 (see
found at www.energinet.dk.
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B1.1. General

Documentation

Description

Text

Plant owner:

CVR no.

or CPR (civil registration no.)

Company name

Contact person (administrative)

Street

House no.

Postal code

City/town

Telephone no.

Email:

Plant address:

Contact person (technical)

Street

House no.

Postal code

City/town

Telephone no.

BBR municipality

titled land
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Documentation

Description Text

Identification:

Name of distribution network
operator

Short name

Plant name

Installation no.

Ediel no.

GSRN number

P-unit

Plant type 2
(PV, wind turbine, other)

Operational data:

Planned commissioning

Commission date, first kWh

Electricity trader

Balance-responsible party

Metering point administr,

Technical data f

Manufacturer
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Documentation

Description Text

Technical data for PV cell plants or other plant types:

Plant type

Manufacturer

Type designation (model)

Type approval

Approval authority

Installed kW (rated power)

No. of phases

Short-circuit current immediately in
front of plant (RMS)

Point of connection

Voltage level

Declaration by certified electrician

Comments:

Notification:

I hereby declare
carried out in acc

Yes []
No []

Date:
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Documentation

B1.2. Technical documentation
B1.2.1. Supplier statement

The supplier statement documents that the requirements in Grid Code 3.2.1 are
complied with.

The supplier statement must be supplemented with the relevant appendices
described in Appendix B1.2.2 to Appendix B1.2.4.

B1.2.2. Process diagram of the electricity-generation pl
The appendix outlines the components and control equipment fi

generation plant up to and including the point of connection.
show how protective functions and external stop signal have bee

B1.2.3. Type approval
This only applies to wind turbines.

Documentation for approval and registrati i val secre
the Danish Energy Agency must be en

For wind turbines with a rotor are
type approval.

ion replaces the

B1l.2.4. Test repor

ants with or without inverters that have
TF 3.2.1 or the underlying European

This applies to el
been type-tested

pliance with t oltage quality requirements in chapter
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Earlier provisions

Appendix 2. Earlier provisions

Below follows an overview of the previous provisions and recommendations
applying to thermal power station units. Existing plants commissioned before
this regulation came into force are subject to the previous provisions and
recommendations.

For power station units in the West Danish area (Jutland and Funen):

- 1995-2006: 'Kraftvaerksspecifikationer for produktionsanlaeg
and 2 MW', (Power station specifications for ge

- 1990-1995: 'Driftstekniske specifikationer

- 1995-2004: 'Operational Performance &

- 1999-2006: 'Standardvilkar for
kraftvarme 3 i ! tandard terms for

- 2003-20 : Jsinstallationer med egenproduktion -
or nettilslutning af produktionsanlaeg’,
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