DRAFT

The Network Code

Version 1.2c

Prepared by: Enemalta Corporation

Issued for public consultation by:

Malta Resources Authority,
Millennia,

Aldo Moro Rd,

Marsa, LQAOQ6,

Malta

www.mra.org.mt

Tel: 22955000
Fax: 22955200
E-mail: enquir

Deadline for public cons



Draft for public consultation

The Network Code v1.2c

Contents

Preface

DGC

DPC

Page

4

Distribution General Conditions 6
DGC1 Introduction 6
DGC2 Objective 6
DGC3 Scope 6
DGC4 Assistance in Implementation 6
DGC5 Unforeseen Circumstances 6
DGC6 Hierarchy 7
DGC7 Network Code Review 7
DGC8 Communications een EMC and Users 8
DGC9 Emergency Situati 8
DGC10 Code Responsibilities 8
Distribution Planning C 9
DPC1 9
DPC2 9
10

10

14

17

Introduction 17

Objective 17

Scope 18

Information Required for Connection 18

DCC5 Connection Arrangements 20
DCC6 Technical Requirements for Connections 22

2 of 62



Draft for public consultation

The Network Code v1.2c

GR Generator Requirements

GR1 Introduction

GR2 Specific Rules for Generators

GR3 Provision of Information

GR4 Information Provided by EMC

GR5 Technical Requirements

GR6 Islanding

GRY Generating Plant Commissioning Tests

GR8 Standby Generators

GR9 Metering

GR10 Notice Required for Synchro ti
DOC Distribution Operating Code

DOC1 Introduction

DOC2 Demand Forecasting

DOC3 Operational Planning

DOC4

DOC5 Operationa ications and Liaisons

DOC6 Monitoring,

DOC7

DDRC

Glossary and Definitions

Procedures and Responsibilities
Data to be Registered

Data Schedules

3 of 62

30

30
30

31
34
34
35
35
36
36
36

37

37
37

38
40
41
44
46

49
49
49
49
50
51

58



Draft for public consultation The Network Code v1.2c

Preface

Background

In accordance with Legal Notice 511 of 2004 (LN 511/2004), Electricity Regulations 2004 (ER):

3.1

3.2

Enemalta Corporation (EMC) is designated the distribution system operator (DSO)
in Malta and shall be responsible for dispatching generation plant and for balancing
the distribution system.

The DSO shall prepare and publish a Network Code (NC) subject to the approval of
the Malta Resources Authority (MRA), establishing the ic technical design and
operational requirements for the connection to the di ution system of generators,

consumers’ installations and direct lines.

In order to ensure safety and interoperability, users of the distribution system shall
comply with the relevant sections of the NC, the requirements of the ER, and other
relevant legislation that comes into force from time to time. Users shall also be
required to enter into technical and other agreements; for example, customers and

generators shall be required to have connection agreements with EMC.
The NC allows access to the network for generators and auto-producers who wish

to use the network. Such access is granted in a non-discriminating way to existing

and future generators.
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3.3

The NC is divided into six parts as follows:

The categories of users are listed below:

i Generators and auto-producers with generating plant = 8MVA and
connected to the distribution system, are to be synchronised at 33kV and are
subject to dispatch

ii. Generators and auto-producers with generating plant >1.6 MVA and <8MVA,
and connected to the distribution system are to be synchronised at 11kV and
are subject to dispatch if =5MW

iii. Generators and auto-producers with generating plant <1.6 MVA and
connected to the distribution system, are to be synchronised at 400V or 11kV

and are not subject to dispatch

iv. Auto-producers who are not connected to th ibution system

V. Customers with stand-by generating pla ich may be) connected
to the distribution system

Vi. Medium voltage customers = 8

Vii. Medium voltage customers >3.

viii.  Low voltage customers <3.2MVA ar

Structure of the Network

The Di Conditions (DGC) sets out the legal framework guiding the

system.
Generator Requirements (GR) sets out the rules and operating conditions for
generators connected to the distribution system.

The Distribution Operating Code (DOC) deals with the various operational matters
affecting users such as providing forecasts of demand, planning distribution system
outages, generation outages, reporting of operational changes and events, safety
matters and procedures for dealing with emergency situations.

The Distribution Data Registration Code (DDRC) summarises in tabular form the

data requirements under the NC.
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DGC Distribution General Conditions

DGC1 Introduction
DGC1.1  Whilst each code in the NC contains the rules and provisions relating specifically to

that code, there are provisions that are of more general application. These are

covered in the code, Distribution General Conditions (DGC).

DGC2 Objective

DGC2.1  The DGC contain provisions that are of general application to all provisions of the

NC. Their objective is to ensure, to the extent po t the various sections of

the NC apply consistently to all electricity customers.

DGC3 Scope

DGC3.1  The DGC apply to all users.

DGC4 Assistance in implementa

DGC4.1 i ; . In order to do this EMC may

DGC4.2 ed to abide by the NC and also to provide EMC with such rights

DGC5 Unforeseen circumstances

DGC5.1 If circumstances arise which the provisions of the NC have not foreseen, EMC shall
to the extent reasonably practicable in the circumstances, consult promptly and in
good faith with affected users in an effort to reach agreement as to what should be
done. If agreement cannot be reached in the time available EMC will determine

what is to be done.
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DGC5.2  Whenever EMC makes a determination, it shall have regard, wherever possible to
the views expressed by users, and in any event, to what is reasonable in all the

circumstances.

DGC5.3 Each user shall comply with all instructions given to it by EMC following such a
determination provided that the instructions are consistent with the current technical
parameters of the particular user’s system registered under the NC. EMC shall
promptly refer all such unforeseen circumstances and any such determination to
the Network Code Review Panel in accordance with DGC7.2.

DGC6 Hierarchy

C. Recommend to EMC amendments to the NC that the Review Panel feels are

necessary or desirable and the reasons for the recommendation.

d. Issue guidance in relation to the NC and its implementation, performance
and interpretation when asked to do so by any user.

e. Consider what changes are necessary to the NC arising out of any

unforeseen circumstances referred to it by EMC under DGC5.
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DGC7.3 The Review Panel shall consist of:

A chairperson appointed by EMC
2 representatives appointed by EMC

A person representing independent generators

2 o o op

A person representing medium voltage customers.

DGC7.4  The Review Panel shall establish and comply at all times with its own rules and
procedures relating to the conduct of the business, such rules and procedures to be
known as the constitution and rules of the Review Panel, which shall be approved
by EMC.

DGC7.5 EMC shall submit all proposed amendments t ardless of which party

DGC7.6 i el have to

DGC8

DGC8.1 operational communication

DGC9

DGC9.1 ons of the NC may be suspended, in whole or in

DGC10

DGC10.1 The NC

EMC and all users of the distribution system.

s out the procedures and principles governing the relationship between
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DPC Distribution Planning Code

DPC1 Introduction

DPC1.1 The Distribution Planning Code (DPC) specifies the technical and design criteria
and the procedures to be complied with by EMC in the planning and development
of the distribution system. It also applies to users in the planning and development
of their installations in so far as they affect the distribution system.

DPC1.2 The users’ requirements may necessitate the reinforce t of or an extension to

the distribution system work being identified by EMC s ct to'the relevant charges
1939 published under

in Government Legal

in the ‘The Electricity Supply Regulations’
Government Notice 223 of the 21% May 1940

Notices since that time, and subsequent r

DPC1.3 The time required for the planning ystem shall
depend on the type and extent of the ne reinforcement and/or extension
work, the time required for‘o ission and any order issued by
the authority responsible for t ; chapter 81 of the Laws

degree of complexity in

DPC1.4 i ] supplying information or advice to users.

DPC2

DPC2.1 2s of the Distribution Planning Code are to:

a. Enable the distribution system to be planned, designed and constructed to
operate economically, securely and safely.

b. Facilitate the use of the distribution system by others and to specify a
standard of supply to be provided.

C. Provide sufficient information for a user to assess opportunities for
connection and to plan and develop his or her installation so as to be
compatible with the distribution system.

d. Formalise system planning data requirements.
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DPC3

DPC3.1

DPC3.2

DPC4

DPC4.1

DPC4.1.1

DPC4.2

DPC4.2.

DPC4.2.2

Scope

The Distribution Planning Code specifies the planning and design requirements for

the distribution system.

The users to whom the Distribution Planning Code applies, are those who use or

intend to use the distribution system and comprise the following:

a. All generators.
b. All customers including those with non-metered supplies who are connected

to the distribution system.

Design standards
Frequency
The nominal frequency of the distribution

voltage is 50Hz.” Under normal

operating conditions the mean value meas over 10s of the fundamental

frequency shall be within a r

00% of the time

network will operate at the nominal voltages indicated in

Table DPC1
Distribution Nominal Voltages
w Voltage (LV) 230 Volts — phase to neutral
400 Volts — phase to phase

Medium Voltage (MV) 11,000 Volts (11kV)
33,000 Volts (33kV)
High Voltage (HV) 132,000 Volts (132 kV)

EMC shall operate the distribution system so as ensure that the voltage at the
supply terminals, as defined in MSA EN 50160:2001, ‘Voltage characteristics of
electricity supplied by public distribution systems’, complies with that standard. In
line with these standards the low voltage range tolerance shall be 230V +/- 10%

(phase-neutral). The resulting voltage at different points on the system depends on
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several factors, but can be expected to be in accordance with Table DPC2 under
steady state and normal operating conditions.

Table DPC2
Operating Voltage Range
Nominal Voltage (phase-phase) Steady-state Tolerance Impulse Voltage
400V +10% 6kV
11kV +2, -5% 75kV
33kv +5, -10% 170kV
132kV +6% 650kV

DPC4.2.3 The distribution system and any user connections to system shall be designed

to enable normal operating frequency and voltage d to customers to comply

approved standard. It should be ibes. the main
characteristics of the voltage that inals under

normal operating conditions.

DPC4.3 Design principles (LV)

This section se i i es | cluding generators) connected
at low voltag i as phase supplies.
DPC4.3.1 Any user's vhich complies with the provisions of the ESR and
all be deemed to comply with the requirements
ign and safety.
DPC4.4

ign principles for all other Users (MV and HV) not included in DPC4.3

DPC4.4.1 quipment, Overhead Lines and Underground Cables

a. The principles of design, manufacture, testing and installation of distribution
equipment, overhead lines and underground cables, including quality
requirements, shall conform to applicable statutory obligations and shall
comply with relevant MSA, CENELEC standards, IEC publications,
European and British Standards. Further advice will be made available upon
request to EMC.

b. Equipment shall be suitable for use at the operating frequency, with the
intended operating voltage range and at the design short-circuit rating of the
EMC'’s distribution system to which it is connected having due regard to fault

carrying capabilities and making and breaking duties. In appropriate
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DPC4.5

DPC4.5.1

DPC4.5.2

DPC4.5.3

circumstances, EMC will provide details of the system to which the
connection is to be made.

C. Cables, overhead lines, transformers and other equipment shall be operated
within the thermal rating conditions contained in the appropriate standards’
specifications and other relevant publications, taking into account the
intended use.

Earthing requirements

The treatment of the neutral is different for the various supply voltages. The

present treatments for voltages higher than low are described in

Table DCP3 but these could change in the future.

are connected on a TN-C-S system), in
subsequent related publications. The neu onductor is earthed at the LV

f the neutral conductor is not

winding of MV to LV transfo Multiple earth

permitted.

For voltages the followi

tly earthed or earthed through an impedance so as to limit

-phase earth fault current to 2600 Amps (typical).

DPCA4.6

DPC4.6.1

ectively earthed

Security of supply

EMC shall use reasonable endeavours to maintain a supply from the system. This
cannot be ensured, since faults, planned maintenance and new works outages and
other circumstances outside EMC'’s control can cause interruptions. On such
occasions, EMC shall use reasonable endeavours to restore the supply or
connection as soon as practicable, but shall be under no liability for any direct or

indirect damage or associated loss incurred by the user.
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DPC4.6.2 Restoration times for different outage types are as follows:

Fault Outages: EMC shall endeavour to restore access to the system
within twenty-four hours. In major storm conditions or
when the distribution system suffers major damages or
multiple faults the outage duration may be longer and, in
such circumstances, EMC shall endeavour to keep the

user informed of progress.

Planned Outages: EMC shall endeavour to give three days notice of planned

supply interruptions. In so ations — to facilitate

emergency repairs or lo utages affecting a small

Supply Curtailments: In some circ

EMC shall

s to the system. In extreme

these situations

be possible EMC shall

otice to the user.

Load She In extreme situations there may be generation shortages

and load dding may be required. In these
nees it shall not be possible for EMC to notify

customers.

sers under certain circumstances. These circumstances

e customer’s installation or use of electricity is such as to interfere

the satisfactory pperation of the distribution system or to cause

disturbance to other customers.

b. Where EMC considers that the customer’s installation is in a dangerous
condition.
C. Where alterations, repairs, renewal or maintenance of the distribution system

or EMC assets or means of connection require the de-energisation of the
connection point.
d. Where a customer extends supply for use by another party whom EMC

considers to be a separate customer.
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DPC5

DPC5.1

DPC5.1.1

DPC5.1.2

DPC5.1.3

DPC5.1.4

DPC5.1.5

DPC5.1.6

e. In any other circumstances in which discretion is necessary or appropriate to
enable EMC to comply with the NC and/or to operate the distribution system
in accordance with good industry practice or is required by any law, direction,
rule or regulation having the force of law.

Transfer of planning data

Planning information to be provided by users

DPC5.1 applies to all customers where EMC considers it appropriate and

generators and auto-producers with generating plant ov:

Users of the distribution system shall provide s ing data/information as

can reasonable be expected to be made sted by EMC from

time to time to enable EMC to comply the requirements its distribution

licence.
Users of the distribution system shall provide ning data for specific future time
periods updated annually cluding projected demand
requirements, anticipated cha ' or generating capacity as

appropriate.

Users may be required to provide EMC with detailed data relating to the interface
between their system and that of the distribution system covering circuit
parameters, switchgear and protection arrangements of equipment directly
connected to or affecting the distribution system to enable EMC to assess any

implications associated with these points of connection.
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DPC5.2 Information to be exchanged

DPC5.2.1 On the request of a user, EMC shall provide such information, as may be
reasonably required, on the design and other characteristics of the distribution

system.

DPC5.2.2 Where EMC proposes to make certain modifications to its system or where it has
received information from a user under DPC5.1 above, which may impact on other
User installations then EMC, will notify the user of the proposal, subject to any

constraint of confidentiality or timing.

DPC5.2.3 EMC shall provide information on request to us garding the local network

conditions to enable them to determine their pro

DPC5.2.4 Information may be exchanged betwee

DPC5.2.5 Information shall be excha e user on demand transfer
capability where the same dem

supply and the arrangements ( or transfer under planned/fault

DPC5.3.2

DPC 5.3.3 Users or potential users shall provide to EMC information regarding the proposed
facility including load details, interface arrangements, proposed connection point

and import/export requirements.
DPC5.3.4 The studies shall be prepared within reasonable time after the date of receipt of the

information or the agreement of the person making the request to pay for the cost of
the study.
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DPC5.3.5

DPC5.3.6

DPC5.3.7

DPC5.4

DPC5.4.1

DPC5.4.2

Details of the procedures for application for connection to the distribution system
are contained in the ESR and subsequent related publications.

Rules applied by EMC in determining the connection requirements are outlined in

the ESR and subsequent related publications.

Where such information is available EMC shall provide on request a statement of
present and future circuit ratings, forecast power flows and loadings on part or parts
of the distribution system specified in the request and shall include fault levels at
each distribution node covered by the request. EMC may levy a charge for the

provision of this statement as approved by the MRA.

Distribution system planning report
In accordance with LN 511/2004, every it to the MRA a
report called the distribution syste

following 5 calendar years to:

a. Meet predicted de

or electricity ied through the distribution
network.

b. Improve supply reliability

5.4.1, the report must include the following

description of the nature, timing, cost and expected performance of the
distribution system reliability improvement programs.
f. An evaluation of the supply reliability improvement programs undertaken in

the preceding years.
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DCC

DCC1

DCC1.1

DCC1.2

DCC2.1

DCC2.2

Distribution Connection Conditions

Introduction

It is necessary to require certain minimum technical, design and operational criteria
to be met by users’ plant and apparatus in order to maintain, insofar as is permitted
by good industry practice, stable and secure operation of the distribution system for
the benefit of all users and for the protection of the distribution system and users’

plant and apparatus directly connected to the distribution system.

The Distribution Connection Conditions establish cer principles and standards
relating to the provision of the connection, method ection, and technical and
performance standards. Prospective con

application to EMC to obtain a supply

The Connection Conditions define the minimum standards for the method of

connection to the distribution system and the technical, design and operational

standards to which users connecting to the distribution system shall comply.
The Connection Conditions specify the technical arrangements required at the

ownership boundary between the distribution system and the installation of the user

and is applicable at all voltage levels covered by the NC.
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DCC2.3 The Connection Conditions outline the types of signals and indications that will be

required to be made available to EMC by each user.

DCC3 Scope

DCC3.1 The Connection Conditions apply to EMC and to all users connected to or planning

a connection to the distribution system.

DCC4 Information required for connection

DCC4.1 For connections at low voltage it is possible in mos 0 assess whether a

proposed connection is acceptable, and to d e the necessary supply

arrangements, from analysis of the following dat

Maximum kVA requirements
b. Single or three phase requir
C. Type of electrical loading of equip e connected, such as number

and size of motors,.appliances, tools, onditioning equipment and also

the nature of any dist oads such as equipment etc.

d. The date when the con

DCC4.2 ; i ] voltages the provisions of DCC4.1 also apply.

aximum active power requirements.
Maximum and minimum reactive power requirement.
iii. Type of load and control arrangements (e.g. type of motor start,

controlled rectifier or large motor drives)

iv. Maximum load on each phase.

V. Maximum harmonic currents that may be imposed on the distribution
system.

Vi. Detalils of cyclic load variations or fluctuating loads as detailed below.
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DCC4.3

DCC4.4

DCC4.5

b. Disturbing loads

Comprehensive breakdown of any existing and additional equipment which will be
connected to the installation including details of disturbing loads. These are loads
which have the potential to introduce harmonics, flicker or unbalance to the system.
This could adversely affect the supply quality to other customers. Disturbing loads
could be non-linear loads, power converters/regulators and loads with a widely
fluctuating demand. The type of load information required for motive power loads,
welding equipment, harmonic producing/non linear loads and generating equipment

can be obtained from EMC on request.

Compensating equipment will need to be installed disturbing loads and EMC
will have to be given full details and mode of o i sure that the emission

limits specified in DCC6.7 are not exceeded

C. Fluctuating Loads

Details of cyclic variation, and where applicab duty cycle, of active power (and

reactive power if appropriate articular:

i the rates of change of ac : ive power, both increasing and

proposed missioning programme.  This information shall be specifically
requested by EMC when necessary and shall be provided by the user within a

reasonable time.

Users shall contact EMC in advance if it is proposed to make any significant change
to the connection or load, install or operate any generating equipment or do
anything else that could affect the distribution system or require alterations to the

connection.

Users shall provide EMC with any information reasonably required by EMC about

the nature, or use by the users, of electrical equipment on the users’ premises.
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DCC5 Connection arrangements

DCC5.1 Connection voltage

DCC5.1.1 The system voltage at which a connection will be made will take into consideration

the following factors:

The prospective power through the connection.

Satisfactory operation of the installation.

Isolation of disturbance from/to other Customers

Cost of connection.

®© a o T p

Life cycle costs.

DCC5.2 Ownership boundaries

DCC5.2.1 The point or points at which supply is taken between ‘the distribution

the terminals of the user's

DCC5.2. ; ends up to the end of the connecting cable or cables from

ated by EMC on the user’s switchgear.

DCC5.2.3 i i t will be supplied, owned and installed by EMC as close as

DCC5.2.4 In the case of heavy current low voltage connections, EMC may require the user to
provide space for metering current transformers on the incoming/outgoing terminals

of the user’s main circuit breaker.

DCC5.2.5 In the case of high and medium voltage connections the metering equipment will be
installed on the terminals of the EMC’s switchgear which connects directly to the
user’s installation, or on the interconnecting cable and as close as practically

possible to the EMC'’s switchgear. Irrespective of the type of metering installed the
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DCC5.2.6

DCC5.3

DCC5.3.1

DCC5.3.2

DCC5.4

user is to be given access to the information recorded by the metering equipment at

any time.

Connections for entry to and exit from the distribution system shall incorporate a

means of disconnection of the user’s installation by EMC.
Appointment of a warranted electrical engineer
When a user takes over a low voltage connection in excess of 300A per phase, he

must appoint a warranted electrical engineer to be present during commissioning to

take responsibility for the installation on behalf of the u

e engineer may then
delegate responsibility for the installation to comp persons appointed by the
user.

When a user takes over a connectio

t medium voltage ust appoint a

a. inal voltage at which the connection is to be made.
b. of connection, extension and/or reinforcement details.
C. e normal impedance to source at the point of connection.
d. Method of earthing.
e. Maximum connection capacity.
f. Individual customer limits relating to:
i. Harmonic distortion
ii. Voltage flicker
iii. Unbalance
g. An estimated lead time for providing the connection following acceptance of

application and/or signing of contract/agreement.
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DCC6 Technical requirements for connections

DCC6.1 Connection standards

DCC6.1.1 A connection to the distribution system may be by means of an overhead line, an
underground cable or a combination of both. The network configuration at the
connection point may take a number of forms suitable to the nature of the load and
network arrangements. EMC will however take the final decision on the

configuration of the extension on the distribution system side of the connection.

DCC6.1.2 For users connected at low voltage, installations shal with the ESR and

subsequent related publications. Design and te f installations must also

DCC6.1.3

DCC6.1.4

DCC6

he equipment has been tested for conformance with the relevant standards.

DCC6.1.6 All equip
suitable for use at the operating frequency of the distribution system and at the

in an installation connected to the distribution system shall be

voltage and short-circuit rating of the distribution system as shown in Table DCC1
(See Section DCC6.5) at the connection point.

DCC6.1.7 Before entering into a connection agreement it will be necessary for EMC to be

reasonably satisfied that the user’'s system at the boundary with the distribution

system shall comply with the appropriate requirements of the NC.
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DCC6.2

DCC6.2.1

DCC6.2.2

DCC6.2.3

DCC6.2.4

Protection requirements

Users shall ensure that faults in the user’s plant and apparatus do not unreasonably
cause disturbances to the distribution system or to other users. Without limiting this
obligation, a user shall prior to connection of the user’s installation to the distribution

system, install the protection equipment specified in DCC6.2.4.

Faults on the distribution system can cause damage to user’s plant and apparatus.
These faults could result in a loss of a phase, over voltage or under voltage. The
user shall take account of established practices to protect his installation and install
used by EMC in that

protection installed by the

protection equipment compatible with the protection sy

particular section of the network. The adequacy
user is the user’s responsibility.

The user’s protection arrangements at the ownership boundar luding types of
equipment and protection setting
conditions and the distribution system protecti i ified by EMC at

the time of application. In particular:

owever the user should be aware that following

ption of supply to his installation, EMC may re-energise

The minimum protection required for a user’s installation connected to the

distribution system will vary according to type, size, method of connection (loop,
spur, etc) and earthing of the user system. A new connection may require all or

some of the following protection facilities:

a. Overcurrent protection
b. Earth fault protection
C. Intertripping
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d. Other.

DCC6.2.5 Where interface circuit breakers are used particularly in the larger low voltage

DCC6.2.6

DCC6.2.7

installations and in medium voltage installations they shall be fitted with relays of a
type acceptable to EMC. These relays shall have three phase overcurrent
elements and an earth fault element and shall have IDMT time -current
characteristics (standard inverse) and definite time complying with the most recent
edition of IEC 60255. Maximum permissible relay settings at the ownership
boundary, necessary to provide discrimination with distribution equipment, will be
provided by EMC, and these settings may be reviewed at any time in the future by

EMC. Distribution protection aims to minimise the imp

ults including voltage
dip duration and must not be adversely affe by customers’ protection

limitations.

failing to operate correc

protection by operation of , breakers or equipment having a

shall be commissioned by the user who shall ensure that the
the maximum permitted levels. In certain cases EMC may wish
to witnes e tests and it shall be the responsibility of the user to ensure that
sufficient snotice is given to EMC in such cases. Users shall ensure that the
protection settings remain below the maximum permitted levels. This may require

regular testing of the relays.

Single phase 40A and three phase 60A Low Voltage supplies (services) are
protected by a 40A and three 60A fuse, Type IlA to BS 1361 of 1971. These fuses
are installed by EMC in a service box just upstream of the connection point as
defined in DCC 5.2.1. Similarly three phase low voltage supplies in excess of 60A
per phase and up to 500A per phase are protected on the EMC's side by means of
HRC cartridge fuses, having a category of duty of 415 AC46, Class Q1 to BS 88.
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DCC6.3

DCC6.3.1

DCC6.3.2

DCC6.3.3

Customers are to ensure that their overall protection devices discriminate

satisfactorily with the EMC'’s fuses.

Customers must also ensure that their low voltage installations are adequately
earthed and in particular the earth fault protection system of 40A single phase and
60A three phase services should include an earth electrode and a residual current

protection device having an earth fault sensitivity of 30mA.

Earthing
Earthing of the part of the user’s installation that i nnected to the distribution
system shall be compatible with the standard [ gements specified for

the various system voltages in DPC 4.5.

Medium voltage installation earthin ave to be
approved by EMC to ensure com ili the distribution system

arrangements.

EMC absolves himself of any responsibility for maintaining an effective

to the premises.

Users having low voltage installations exceeding 60A three phase may also opt to
have their own independent earthing system together with appropriate earth fault

protection equipment.
Users shall take precautions to limit the occurrence and effects of circulating

currents in respect of neutral points connected with earth where there is more than

one source of energy.
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DCC6.4  Voltage regulation and control

Voltage regulation and control extensions or connections to the distribution system
shall be designed such that they do not prevent the necessary control of voltage on
the distribution system. Information on the voltage regulation and control

arrangements shall be made available by EMC if required by the user.

DCC6.5 Short-circuit levels

DCC6.5.1 The short circuit rating of user’'s equipment at the connection point shall not be less

than the design fault Level of the distribution Syste own in Table DCC1

below. The choice of equipment for connection w voltage may take into

account attenuation in the service lines. E the user’'s connected

system and apparatus in the design of its sy

Table
Design Short Circuit

System Voltage Connection Short Circuit Short Circuit Level
(MVA)
400V (Domestic) 13.86MVA
400V (Industrial/Commercial) 31.18MVA
11kV 350.6MVA
1428.9MVA

DCC6.5.3 Insulation Levels: The design of an operators’ equipment connected to the
distribution system shall be such as to enable it to withstand, under test, the AC and
impulse (1.2/50 pS) voltages indicated in Table DCC2.
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Table DCC2
Insulation Levels
System Voltage in which Equipment is used AC Withstand Level Impulse Level
400V 3kV /
11kV 28kV 75kV
33kv 70kV 170kV
DCC6.6 Voltage disturbances

DCC6.6.1

DCC6.6.2

DCC6.6.3

Users of the distribution system should not generate volt disturbances at a level

that would affect other users. Users should in their interest select equipment
that is capable of functioning satisfactorily in th

levels permitted in MSA EN 50160:2001.
It is a condition of connection that e
distribution system shall confirm to the

(the EMC Directive) as amended.

mission limits. Special

Short Term Flicker Severity — an index of visual severity evaluated over
a 10 minute period.

Long Term Flicker Severity — an index of visual severity evaluated over
a 2 hour period.

ii. Frequency of occurrence: 0.02 per min — 0.22 per min
- Magnitude of up to 3% is permitted.

iii. Frequency of occurrence: =< 0.02 per min

- Magnitude of up to 5% is permitted.
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b. Harmonic Distortion

i Individual Harmonic Orders:

% Harmonic Voltage Distortion
(rms voltage as a % of rms value of the fundamental component)

Harmonic Order 400V 11kV 33kVv
2 0.70 0.50 0.25
3 0.75 0.50 0.25
4 0.70 0.50
5 2.00 1.00
6 0.50 0.50
7 2.00
8 0.50
9 0.50
0.50

% Harmonic Voltage Distortion
25
2.0
1.5

c. Unbalance

The unbalance caused by the connection of an individual installation shall not

exceed 1.3% at the point of common coupling (PCC).

DCC6.6.4 Under fault and circuit switching conditions the rated frequency component of
voltage may fall or rise transiently. The rise or fall in voltage will be affected by the
method of earthing of the neutral point of the distribution system and voltage may
fall transiently to zero at the point of fault. Sections 2 and 3 of MSA EN 50160, as
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amended from time to time, contains additional details of the variations and
disturbances to the voltage which shall be taken into account in selecting
equipment from an appropriate specification for installation on or connected to the

system.
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GR

GR1

GR1.1

GR1.2

GR1.3

GR1.4

GR2

GR2.1

GR2.2

Generator requirements

Introduction

The Generator Requirements (GR) are applicable for all generators that can be

connected to the distribution system.

In addition to meeting the requirements of the GR, generators shall also comply
with the requirements of the General Conditions, the Planning Code, the

Connection Conditions and other relevant sections of the

Prospective generators shall initiate discussions ufficiently early stage in

EMC may refuse permission for the €o i oint on the
distribution system or require revision to ign or technical parameters of the
generation unit, or impose der to ensure that security and
quality of supply standards maintained. In such
instances, EMC shall provide < ing i ation to justify the refusal

or the required revisions.

Distribution Equipment

Supply quality to other customers shall not fall below the relevant standard as a

result of the presence or operation of generating units.
The conditions to which generating units operating in parallel with the distribution

system must comply are to be agreed with EMC. This also applies to protection

conditions and requirements to protect the distribution system.
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GR2.3

GR3

GR3.1

The generator is responsible for protection of his personnel and equipment and the
efficient operation of his generating units.

Where a generating unit is to be installed in a premises, EMC shall be duly
informed. EMC shall have the right to inspect generating installations to ensure that
the requirements are met. In some cases EMC may require a demonstration by
operation of the generating unit. Such demonstrations shall be by agreement with
the user.

Provision of information

Information required from generators

Generators shall provide EMC with inform ating plant and (b)
the proposed interface arrangement lant and the
distribution system. The informati
agreement to connect any generating p istributi tem is shown
below and is detailed in Schedules 1 (a), 1 d 1 (c) in the Distribution Data

Registration Code (DDRC):

Generating plant data:

sent out (kW) and Reactive Power

regime of generation e.g. continuous,

ault Level Contribution — a calculation sheet showing the fault
current available from the Generators due to a metallic three-phase
short circuit at the main incoming Circuit Breaker when all the
Generators are operating. Account should be taken of any large
motors in the installation (ref: IEC 60909)

iX. Method of voltage control

X. Generator transformer details, as applicable, and

Xi. Requirements for Top-up Supplies and/or Standby Supplies
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Details will also be required on the following parameters:

i Inertia Constant MW secs/MVA (whole machine)
il Stator Resistance

iii. Direct Axis Reactances Sub-transient

Transient

Synchronous
iv. Time Constants: Direct Axis  Sub-transient

Transient

V. Zero Sequence Resistance

Vi. Negative Sequence

Vii. Generator Transformer

b. Other plant and equipme

installed new equipment including details of

e means of connection and disconnection which are to be

employed, and

iv. Precautions to be taken to ensure the continuance of safe conditions
if any earthed neutral point of the generator system operated at

medium voltage become disconnected from earth.

GR3.2 The details of information required will vary depending on the type and size of the
generating unit or the point at which connection is to be made to the distribution
system. The generator, at the reasonable request of EMC, shall provide this

information.
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GR3.3 EMC will use the information provided to model the generator unit to determine a
technically acceptable method of connection. If EMC reasonably concludes that the
nature of the proposed connection or changes to an existing connection requires
more detailed analysis then further information than that specified in GR4.1 may be

required.

GR3.4 Additional information may be required from generators larger than 1MW or

connected at a voltage level of 11kV or above. This may include:

a. Technical Data

er unit on rating)

i Generating Plant information (impeda

Type of prime mover
Rated MVA
MW

Type of excitation system

rator Excitation System

acity and Standby Requirements

i Registered capacity and minimum generation of each generating unit
and power station in MW.

ii. Generating unit and power station auxiliary demand (active and
Reactive Power) in MW and MVAr, at registered capacity conditions.

iii. Generating unit and power station auxiliary demand (active and
Reactive Power) in MW and MVAr, under minimum generation

conditions.
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GR3.5

GR4

GR4.1

GR4.2

GR5

GR5.1

In normal circumstances the information specified above will enable EMC to assess
the connection requirements. Occasionally additional information may be required.
In such circumstances, the generator shall make available information at the

reasonable request of EMC.

Information provided by EMC

EMC shall prepare a statement as per DCC5.4 for generators applying for

connection to the distribution system.

Where generator paralleling or power export is inten following additional

information shall be provided including:

Interface protection settings

b. Equipment, cabling, switchgear, ering requirements

ed with generating plant shall be required to co-ordinate

ibution system protection regarding:

learance times for fault currents

Protection settings of the controlling circuit breaker

Protection settings shall not be changed without agreement with EMC.

These protection requirements are additional to normal interface protection

requirements of the user.
d. The emission limit for voltage fluctuations and flicker at the PCC caused by
switching or continuous operation of wind turbine installations is Py= 0.35

and P, = 0.35 where:
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GR6

GR6.1

GR7.1

Pst: Short Term Flicker Severity — an index of visual severity evaluated over a 10
minute period.
Pi: Long Term Flicker Severity — an index of visual severity evaluated over a 2

hour period.

These values are consistent with IEC 61000-3-7.

e. For generators the total harmonic voltage distortion (THVD) limit is given in
the table GR1 below:

Table GR1

Generator Total Harmonic Voltage Distorti

System Voltage Total Harmonic Volt Distort 0)
400V
11kV
33kv

EMC shall provide a schedule of individu rmonic distortion limits where

appropriate.

Islanding

It is conceiva istribution system, to which generators and auto-

Where the generating plant requires connection to the distribution system in

advance of the commissioning date, for the purposes of testing, the generator shall
comply with the requirements of the connection agreement. The generator shall
provide EMC with a commissioning programme, approved by EMC if reasonable in

the circumstances, to allow commissioning tests to be co-ordinated.
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GR8

GR8.1

GR8.2

GR9

GR10

Standby generators

Parallel operation with the distribution system is generally not permitted for standby

generators. Specific agreement of EMC is required for parallel operation.

Customers with standby generation shall ensure that any part of the installation
supplied by the generating plant has first been disconnected from the distribution
system and remains disconnected while the generating plant is connected to the
installation. Methods of changeover and interlocking shall meet these

requirements.

Metering

Metering equipment will be installed at t nerator’'s or auto-
producer’s installation as described in nts of energy,
power (and any other unit as neces generator’s
installation or vice versa or in both direc arately if this is the case. The

ace in his switchgear to enable
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DOC Distribution Operating Code

DOC1 Introduction

DOC1.1 EMC schedules or dispatches the generator facilities to provide adequate electrical
supply to meet demand. Generators and auto-producers with plant rated at SMW

or greater are subject to dispatch by EMC.

DOC1.2 The Operating Code covers a number of specific aspects for which information

exchanged and detailed operating procedures at the interface with users are

required.

DOC2 Demand forecasting

DOC2.1 Introduction

DOC2.1.1 In order for EMC to operate the distrib

nd system stability,

ystem efficiently and to ensure

is a need for low and medium

maximum system security

voltage customers when E siders it appro d generators with plant

DOC2.1.2 i : i : is‘required to enable EMC to compile

DOC2.1.3 ‘ 3 i om the users, this means MW demand of

DOC2.1.4 : i be provided to EMC shall be in writing or any other suitable

DOC2.2  Objectives

DOC2.2.1 The objectives of DOC2 are to:
a. Set out the demand forecast and the generating plant output information to
be provided by users to enable EMC to operate the distribution system.

b. Specify the information to be provided by users to EMC to enable it to

comply with its obligations under the ER.
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DOC 2.3 Information flow and co-ordination

DOC2.3.1 EMC shall co-ordinate demand forecast information to enable the distribution
system to be planned, designed and constructed to be operated economically,
securely and safely, especially where demand is greater than 5MW at any

connection point.

DOC2.3.2 All Generators and Auto-producers having generation output in excess of 1MW
shall provide forecast information to EMC.

DOC 2.4 Demand Forecast Data

DOC2.4.1 Generating units greater than 1MW shall provi information regarding

DOC2.4.2 S it appropriate shall provide to

DOC3.1.2 providing the information to EMC and its confirmation includes any
non-transitory written form, or any other suitable means of electronic transfer which

enables the recipient to retain information.
DOC3.1.3 In order for EMC to fulfil the requirements of DOC3 it should be noted that the

information to be provided by the generators subject to dispatch will form the basis

of Operational Planning under this DOC3.

38 of 62



Draft for public consultation The Network Code v1.2c

DOC3.2  Objective
The objective of DOC3 is to set out the operational planning procedure and typical
timetable for the co-ordination of outage requirements for plant and apparatus to be
provided by users to enable EMC to operate the distribution system.

DOC3.3 Scope

DOC3.3.1 DOC3 applies to the following users of the distribution system:

a. All generators that may be connected to the distri
b. Medium voltage customers connected to the ibution system where EMC

considers it appropriate.

DOC3.4 Provision of Information

DOC3.4.1 Information on all generating plant shall where specified, directly to
EMC. This information to be provided to

Schedule 3(b) of the DDRC.

is shown in Schedule 3(a) and

DOC3.5 Timescales and data

DOC3.5.1 EMC and:es all determine detailed implementation of data gathering and

DOC » ired for different timescales as may be determined by

DOC3.6

DOC3.6.1 Generators and auto-producers with plant rated at 5SMW or greater are subject to
dispatch by EMC. These shall not synchronise without first obtaining permission
from EMC and shall abide with instructions given by EMC with regards to active and
reactive power output. In addition, generators subject to dispatch shall inform EMC

of operations and/or events according to the requirements of DOCS.
DOC 3.6.2 Information from generators or auto-producers greater than 1MW and not subject to

dispatch shall include details of planned outages for maintenance or other purposes
as well as the expected time of return to service.
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DOC3.6.3 No generator shall synchronise without first obtaining permission from EMC unless

prior agreement has been reached with EMC.

DOC3.7 Information to Users

DOC3.7.1 EMC shall advise medium voltage customers or generators who may be
significantly affected by particular outages of distribution plant and apparatus, of the
likely dates and duration of the outages. If there are objections from users, these
shall be considered by EMC and alternative arrangements proposed if possible.

DOC4 Demand Control

DOC4.1 Introduction

DOC4.1.1 Distribution Operating Code 4 (DOCA4) i

DOC4.1.2

DOC4.1.3 ] oy EMC it shall be done in a manner that in so

DOC4.2

DOC4.2.1 Customers demand may be disconnected automatically at selected locations in
accordance with the requirements of the generating stations, in the event of a
sudden fall in frequency. Such an arrangement shall be carefully coordinated as
part of an overall scheme and may take into account any operational requirements
or essential load.

DOC4.2.2 Deliberate reduction of voltage may be used to achieve a temporary reduction in

Demand.
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DOC4.2.3 Customers may be required to provide manual disconnection facilities. When
required by EMC to disconnect load, the customer shall abide by the instructions of
EMC and the instructed disconnection must be carried out without undue delay.
Once a disconnection has been applied at the instruction of EMC, reconnection

shall not be applied until EMC instructs it to be done.

DOC4.2.4 Emergency manual load shedding may be carried out on the distribution system for

reasons of shortfall in supply or other reasons.

DOC4.2.5 In the event of sustained period of shortfall then planned rota load shedding may be

used to share the available power among affected cust EMC will endeavour

to keep Customers updated with any means of com ication at his disposal.

DOC5 Operational Communications and Liai

DOC5.1 Introduction

DOC5.2  Objective

ange of information so that the implications of the operation

be

opri

and/or even idered and the possible risks arising from it can be

ssessed and te actions taken by the relevant party in order to maintain

otal system and the user’s installation. DOC5 does not seek to

DOC5.3 Scope

DOCS applies to the following users of the distribution system:

a. Customers connected to the distribution system where EMC considers it
appropriate.

b. All generators and auto-producers with a generating capacity greater than
1MW,
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DOC5.4 Procedure

DOC5.4.1 EMC and users connected to the distribution system shall nhominate persons and/or
contact location and agree on communication channels for the necessary exchange

of information to make effective the exchange of information required by DOCS5.

DOC5.4.2 SCADA equipment may be required at the user’s site for the transmission of
information and data to and from the EMC’s Control Centre. The requirement to
provide this information shall normally be included in the relevant connection

agreement.

DOC5.4.3 Information between EMC and users shall be exch on the reasonable request

This does not preclude the volun i i may be
perceived as being relevant to the operatio listributi installation in

accordance with good industry practice.

DOC5.4.4 In the case of an operation on i ich will have or may have

DOC5.4.5 In the case allation of a user connected to the distribution

DOC5.4.6 A shall be of sufficient detail to describe the operation,

include e of the individual reporting the operation. The recipient may ask

questions:to clarify the notification.

DOC5.4.7 A notification under DOCS5 shall be given as far in advance as possible to allow the

recipient to consider and access the implication and risks arising.
DOC 5.5 Significant incidents and event reporting
DOC5.5.1 Where an event on the distribution system has had or may have had a significant

effect on the user’s installation or where an event in the user’s installation has had

or may have had a significant effect on the distribution system, the event shall be
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DOC5.5.2

DOC5.5.3

DOC5.5.4

DOC5.5.5

DOC5.5.6

DOC5.5.7

DOCS5.6

DOC5.6.1

DOC5.6.2

DOC5.6.3

deemed to be a significant incident by EMC in consultation with the user. Significant
incidents shall be reported in writing to the affected party in accordance with the
provisions of DOCS5.5.

A significant incident shall include events, which result in, or may result in, the

following:

a. Voltage limits outside statutory limits

b. System frequency outside statutory limits; or
C. System stability failure

EMC and each user specified in DOC5.3 shall

communication channels to ensure the effective

ate officers and establish

Communication shall, as far as possible, be direct betwee user and the

been determined by EMC to be ant inci itten report shall be given
to EMC by the user.

Where a significant incident has been declared and a report submitted under DOC5

either party or parties may request in writing that a joint investigation be carried out.

The composition of such an investigation panel shall be appropriate to the incident

to be investigated and agreed by all parties involved.

A joint investigation shall only take place where all parties affected by it agree to it.

The form and rules of, and procedures for, and all matters relating to the joint
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DOC5.7

DOC5.7.1

DOC5.7.2

DOC5.7.3

DOC6

DOC6.1

DOC6.1.1

investigation shall be agreed at the time of a joint investigation and in the absence

of agreement the joint investigation shall not take place.

Matters to be included in a written report of a significant incident

Matters applicable to EMC and generators

Date and time of significant incident,

Location,

Equipment involved,

Brief description of significant incident,

Details of any demand control undertaken,

-~ ® 20 T p

Conclusions and recommendations if applicable.

Matters applicable to EMC

Effect on users where appropriate:

a. Duration of incident; a

b. Estimated date and time of re 0 normal se

Matters appli generators

Introduction

In order to properly discharge its responsibilities in respect of safe, secure and
economic operation of the distribution system and in accordance with its license
conditions EMC shall organize and carry out monitoring, testing and investigation
on the effect of the user’s electrical apparatus or electrical installation on the

distribution system.
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DOC6.2  Objective

DOC6.2.1 The objective is to specify EMC’s requirements to test and/or monitor the
distribution system to ensure that users are not operating outside the technical
parameters required by the Distribution General Codes and Operating Codes.

DOC6.3 Scope

DOC6.3.1 DOCS6 applies to the following users of the distribution system:

a. All generators.

b. All customers who are connected to the distri system.

DOC6.4 Procedures

DOC6.4.1

DOC6.4.2

DOC6.4.3

DOC6.4.4

ibution system immediately or within such time as agreed with EMC.

DOC6.4.5 Continue
in accord

ure to rectify the situation shall result in the user being disconnected

ce with the connection agreement.

DOC6.4.6 EMC shall, from time to time, monitor the effects of the user on the distribution

system.

DOC6.4.7 The monitoring shall normally be related to the amount of active power and reactive

power or flicker or harmonics transferred across the connection point.

DOC6.4.8 Where the user is exporting or importing active power or reactive power in excess

of those defined in the connection agreement or causing disturbances, EMC shall
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inform the user and the user shall restrict the power transfer to within the specified
parameters.

DOC6.4.9 EMC may check from time to time that users are in compliance with agreed

protection requirements and protection settings.

DOC7 Safety Co-ordination

DOC7.1 Introduction

DOC7.1.1 Distribution Operating Code 7 (DOC7) specifies the anagement system
criteria to be applied by EMC to meet statutor irements and distribution

license conditions and obligations.

DOC7.1.2 Similar criteria and standards of safety e provided by
other users of the distribution sy i sts at the

operational interface with EMC.

DOC7.2  Objectives

DOC7.2.1 0.be applied to ensure safety of

d at or across operational and

y other party reasonably specified by EMC including users connected at
medium or low voltage for appropriate sections of DOC7 when necessary.
d. Agents of EMC or users working on the distribution system or at or across

operational boundaries.
DOC7.4 Procedures
DOC7.4.1 The safety management principles and procedures (safety management system)

for ensuring the health and safety of all relevant personnel shall be specified by
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EMC and users for work on their respective systems or plant or apparatus
connected to them.

DOC7.4.2 There shall be joint agreement by EMC and users on which safety management
system is to be used for sites or locations where an operational boundary exists
and proper documentation of the safety precautions to be taken shall be

maintained.

DOC7.4.3 There shall be written authorization of personnel who do the work of control,
operation, work or testing of plant or apparatus forming part of or connected to the

distribution system.

DOC7.4.4 There shall be joint agreement between sers, which specifies

responsibility for system or control equip ‘ i sure that only one

DOC7.4.5 n or persons

DOC7.4.6

DOC7.4.7 i ' . fficient information for control personnel to carry

DOC7.5

DOC7.5.1 i edures set down the basic safety requirements at the operator

who may have to work at either side of the interface or on the interface (boundary).

a. Written rules for safe working and communicating procedures shall be
available and used by all persons who may have to work at or use the
facilities provided at the interface.

b. Electrical equipment connected to either side of the interface and interface
equipment shall be under the control of a named person at either side.

C. Each item of equipment shall be controlled by only one identifiable person at

any one time.
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DOC7.6

DOC7.6.1

DOC7.6.2

DOC7.6.3

DOC7.6.4

d. Adequate means of isolation shall be provided at the interface to allow work
to be carried out safely at either side of the interface.

e. Where necessary to prevent danger adequate facilities for earthing shall be
provided at either side of the interface to allow work to be carried out safely
at the interface or at either side of the interface.

f. Adequate working space, adequate means of access and egress and, where
necessary, adequate lighting shall be provided at all electrical equipment on
or near which work is being done in circumstances which may cause danger.

g. All electrical equipment shall be suitably identified where necessary to

prevent danger.

Safety rules
Operation and maintenance of the users’

authorized personal. Before first com ioni ing procedures
shall be agreed with EMC.

ipment shall comply with BS7671, ‘Electrical
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DDRC  Distribution Data Registration Code

DDRC1 Introduction

DDRC1.1 The various sections of the NC require users to submit data to EMC.

DDRC1.2 The Distribution Data Registration Code (DDRC) provides a series of schedules
summarising all requirements for information of a particular type. Each user is then

referred to the appropriate schedule for a statement of the total data requirements
in his case.

DDRC1.3 The DDRC specifies procedures and timings for t of data and subsequent

DDRC1.4 In the case of a generator seeking i i ion system

DDRC2 Scope

The users

DDRC3

DDRC3.1 nerwise specified or agreed by EMC each user shall submit data as

shall be considered to be a breach of the NC and will allow disconnection of the
defaulting User.

DDRC3.2 Data changes are reviewed annually to ensure continued accuracy or relevance.

EMC shall initiate this review in writing and the user shall respond in writing.

DDRC3.3 Where possible data shall be submitted on standard forms forwarded to the user by
EMC.
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DDRC 3.4 If a user wishes to change any data item then this must first be discussed with EMC
in order for the implications to be considered and the change if agreed (such
agreement not to be unreasonably withheld), be confirmed by the submission of a

revised data form or by verbal means with confirmation in writing.
DDRC3.5 From time to time EMC may change its data requirements. Appropriate users shall
be advised of these changes as they occur and with a reasonable timescale by

which to reply.

DDRC4 Datato be Registered

DDRC4.1 Schedules 1(a), 1(b), and 1(c): Generating unit dat

DDRC4.2 Schedule 2 — Demand forecasts — as descri i nd and generation

forecasts for the users defined in the sc

DDRC4.3 Schedule 3(a) and (b) — Operational pl i in“DOC3, outage

planning information.

DDRC4.4 Schedule 4(a) and (b) — System de information mprising system technical
data.
DDRC4.5 comprising the forecast data for load points

ad, the equipment that comprises the load
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DDRC5 Data Schedules

The schedules applicable to each class of user are as

follows:

Schedule Title Applicable to:
Number
1(a) Generating Unit Data All generators and auto-producers
1(b) Generating Unit Data Generators except auto-producers and standby
generators
1(c) Generating Unit Data Generators connected at medium voltage
2 Demand Forecasts Generators greater.than 1IMW; Customers
ium voltage
3(a) Operational Planning (Scheduled and auto-producers
Outages)
3(b) Operational Planning (Plant and ers, generators and
Apparatus)
4(a) System Design Information
4(b) System Design Information operating in parallel with the system
5 Load Characteristics

Schedule 1(a)
Generating unit data
For all generators and

the distribution syste

tandby g

nerators that may be connected to

Data Descripti Units
Site Detai Text
Text
Generator Text
Type of genera Text
Type of prime move Text
Anticipated operating re Text
Terminal volts kv
Rated kVA kVA
Rated kW kW
Maximum active power sent out kw
Reactive power required kVAr
Fault level contribution MVA
Method of voltage control Text
Generator transformer details Text
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Schedulel(b)
Generating unit data

For generators with parallel (synchronised) operation

Data Description

Units

Engineering details to include:

Relevant voltage levels

Generator size and winding configuration
Transformer size and, ratio, and winding configuration
Circuit breaker location

Maximum three phase short circuit level (amps)
Location of alternate electricity supplies

CT/VT ratios and locations

Synchronising and interlocking arrangements

Relay types and location

Power factor correction location

Text/ Schematic

Diagram

Inertia constant

M
(Who

achine)

Stator resistance

Direct axis reactances

Time constants: direct axis

Zero sequence

Negative sequence

Resistance
Reactance

Resistance
Reactance MVA
Rating

Tap Arrangement
Vector Group

Earthing

Impulse levels (BIL) and

power withstands at each voltage level

Schedule

Fault current available due to metallic three phase short circuit at the main

incoming circuit breaker

Calculation sheet

Interface Arrangements

Text/ Diagrams

Details protection circuit and trip circuit supervision

Text/ Diagrams

Details of relays to be used including measuring range, proposed settings and

calculations used to determine relay settings

Text

Details of power factor correction

Text/ Diagrams.
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Schedule 1(c)
Generating unit data
For generators greater than 1MW

Data Description Units
Type of prime mover Text
Rated MVA MVA
Type of excitation system Text

Automatic voltage regulator.
A block diagram for the model of the AVR system including data on the gains
forward and feedback time constants and voltage control limits.

Diagram Text

Speed governor and prime mover data.

A block diagram for the model of the generator plant governor the

Diagram Text

governor flyball and system control and turbine rating and maximum power.

Capacity and standby requirements. w
Registered capacity and minimum generation of each ge ting unit and power

station.

Generating unit and power station auxiliary demand (activ re ower) | MW
at registered capacity conditions. MVAr
Generating unit and power station auxiliary nd (active and re power) | MW
under minimum generation conditions MVAr
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Schedule 2

Demand forecasts

(a) Generating units larger than 1MW

Data Description

Year O Year 1

Year 2

Year 3

Year 4

Year 5

Electricity output (annual half-hour
maximum active power output
(MW))

Forecast electricity generation
(MWh)

Planned shutdown periods
Date: start of shutdown

Planned shutdown periods
Date: end of shutdown

Note: Year O is current year.

(b) Medium voltage customers where EMC considers i

Data Description

Year O

Electricity demand (annual half-
hour maximum power out (MW)
and power factor

Year 4

Year 5

Annual energy forecast
requirement (MWh)

Planned shutdown periods
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Schedule 3(a)
Operational planning - Scheduled outages

For all generators and auto-producers

Data Description Units Time Period Type of Data

For individual generating units the unit MW 0 to 52 weeks Committed outage
number and generating plant capacity. programme
Preferred outage dates earliest start date

latest finish date.

For individual generating units the unit MW Years 2t0 3 Provisional outage

number and generating plant capacity.
Preferred outage dates earliest start date

latest finish date.

programme

For individual generating units the unit MW

number and generating plant capacity.

Preferred outage dates earliest start date

latest finish date

Indicative outage

Schedule 3(b)
Operational planning - Plant and equipme

For medium voltage customers and all gene

Data Description

Time Period Covered

Users provide EMC w

Dates 0 to 52 weeks

which may affect the se and stability of the distribution

system.

Dates Years 1to 2
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Schedule 4(a)
System design information

All generators and auto-producers; Medium voltage customers if advised by EMC

Data Description UNITS
Reactive Compensation

Reactance of any capacitor banks and any series reactors Q
Rating of individual shunt reactors (not associated with cables) MVAr
Rating of individual capacitor banks MVAr

Details of any automatic control logic such that operating characteristics can be

determined. Text / Diagrams

Point of connection to the system

MVAr

Lumped Network Susceptance
Details of the equivalent lumped network susceptance of the
referred back to the connection with the distribution system in
shunt reactors which are an integrated part of a cable em and which are no
normally in or out of service independent of the cable.
Excluding:
independently switched reactive compensation connected to ser installation
and any susceptance of any user Installa

demand.

Fault Infeeds

Maximum and minimum short circuit infeeds into t R+jX

X/R ratio under maximum conditions (contribution from

rotating plant)

Equivalent network informatio

tion Impedance
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Schedule 4(b)
System design information

For generators operating in parallel with system

Data Description Units

Interconnection Impedance:

Positive sequence resistance %
Zero sequence resistance %
Positive sequence reactance %
Zero sequence reactance %
Susceptance

If EMC considers that the impedance is low, then more detailed informati

will be requested.

Circuit Parameters

Switchgear

Protection Arrangements: Protection settings

Transient Over-voltage Effects.

Schedule 5

Load characteristics

All generators; Medium voltage customers

Data Description UNITS
Types of Demand:

Maximum active power d kw
Maximum and minimum reac kVAr

Text / Diagram

e time of maximum demand Amps/Phase

Maximum phase unb Amps/ Phase

Maximum harmonic con % of harmonic number

Fluctuating Loads:

Rate of change of active and reactive power both increasing and decreasing | W/s, kVAr/s

Shortest repetitive time interval between fluctuation in active and reactive | Secs

power

Largest step change in active and reactive power both increasing and | KW, kVAr

decreasing

Disturbing Loads: Text
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Glossary and Definitions

In the NC the following words and expressions shall, unless the subject matter or context

otherwise requires or is inconsistent there with, bear the following meanings:

AC Alternating Current.

Active Power The product of voltage and the in-phase component of
alternating current (normally measured in kilowatts (kW) or

megawatts (MW).

Apparatus All equipment in which electrical conductors are used, supported

or of which they may form a part.

AVR Automatic voltage regulation.

Auto-producer A natural or legal person generating electricity

Back-up Protection That protection i ircui er or other

fault-current interrupting in the absence of the current

otection system.

CENELEC European

Circuit Breaker devi le of making, carrying and

Commissioni i s of testing part of a system prior to that part of

Co n Agreement ent between EMC and each user setting out terms

elating to a connection with the distribution system.

Connection Po he physical point at which a user’s plant or apparatus is joined

to the distribution system.

Control Centre EMC's location from which remote monitoring and control of the

distribution system plant is centralised.

Customer A user whose premises is connected to the distribution system
for the main purpose of obtaining a supply of electricity at that

premises.

Demand Unless otherwise stated, the demand expressed in MW or MVAr

of active power and reactive power respectively.

58 of 62



Draft for public consultation

The Network Code vl1.2c

Dispatch

The issue of instructions for generating units by the EMC Control
Room to achieve specific active power and reactive power

outputs within registered data parameters and by stated times.

Distribution Connection
Conditions (DCC)

That portion of the NC which is identified as the Distribution

Connection Conditions.

Distribution Data
Registration Code (DDRG)

That portion of the NC which is identified as the Distribution Data

Registration Code.

Distribution General
Conditions (DGC)

That portion of the NC which is identified as the Distribution
Operating Code.

Distribution Licence

The

electricity.

licence issued to Enemalta ration to distribute

Distribution Operating

That portion of the NC whi

Code (DOC) Operating Code.
Distribution Planning That portion of the he Distribution
Code (DPC) Planning Code.

Distribution System

ectricity plant,

Distribution System
Operator (DSO)

ensuring the

Disturbing Loads

Earthing

Earthing

Electricity Re
(ER)

he Electricity Regulations as published in Legal Notice 511 of
2004.

Electricity Supply
Regulations (ESR)

The Government Notice 223 of 1940 and subsequent

amendments by various Government Legal Notices since that

time.
EMC Enemalta Corporation.
Equipment Plant and/or apparatus.
Event An unscheduled or unplanned occurrence on or relating to an

electricity supply system including, without limiting that general

description faults, incidents and breakdowns.
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Fault level Prospective current that would flow into a short circuit at a stated
point on the system and which may be expressed in kA, or, if
referred to a particular voltage, in MVA.

Flicker Impression of unsteadiness of visual sensation induced by a light

stimulus whose luminance or spectral distribution fluctuates with
time.

Generating Plant

A power station including any generating unit therein.

Generating Unit

Any apparatus which produces electricity.

Generator

A person who generates electricity under licence or exemption
under the ER.

Generator Requirements
(GR)

That portion of the NC which .i entified as the generator

requirements.

Good Industry Practice

The standard of practice

Harmonics

High Voltage (HV)

IEC

Metering Poi

Point on network where energy metering equipment is installed
and is usually the demarcation point between the distribution

network and the user’s installation.

MRA Malta Resources Authority.
MVAr Megavar (1,000,000 vars).
MW Megawatt (1,000,000 watts).

Network Code (NC)

The document produced by the Distribution Section of Enemalta

pursuant to Legal Notice 511 of 2004: Electricity Regulations.

Network Code Review

Panel

The panel with the functions set out in DGC7.
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Normal Operating

Frequency

The number of AC cycles per second, expressed in Hz at which

the system normally operates, ie. 50Hz.

Operation

A scheduled or planned action carried out on a system.

Operational Effect

Any operation which causes the distribution system, or the
system of other users, to operate (or be at a materially increased
risk of operating) differently from the way in which they would or

may have operated in the absence of such effect.

Ownership Boundary

The boundary between the distribution system and equipment

owned by the user.

Planned Outage

An outage of generating plant or of p

e distribution system

other than a forced outage.

Plant

Fixed and movable items u

Point of Common
Coupling (PCC)

to the connectionp ] loads

Protection

Reactive Power

Registered Capacit

Registered Da

operation of its system and the safety of personnel required to

ork on that system.

Safety Procedure

SCADA

The procedures specified within a safety management system.

Supervisory Control and Data Acquisition.

Scheduling

The procedure for determining intended usage of generating

plant.

Significant Incident

Events which have had or may have an operational effect on the

distribution system or a user’s Installation.

Standby Generator

Generating plant to be used by a customer in the event of power
supply failure. Such plant is normally not connected to the
distribution system but may be connected with the EMC's

permission.
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Substation

An 11kV/0.4kV transformer, distribution switchgear, fuseways

and connections, and the building in which they are housed.

System Stability

The state of the system whereby predicted changes in load and
generation can be accommodated without any detrimental effect

on the system.

Tests Those tests which involve simulating conditions or the controlled
application of irregular, unusual or extreme conditions on the
total system or any part of it, but not including routine testing,
commissioning or recommissioning tests.

THVD Total Harmonic Voltage Distortion.

TN-C-S System

An electrical system consisting single source of electrical

system.
TN-S System An electrical syste electrical
TT System a single source of electrical
source of energy has one
and the exposed-conductive-parts
ed to earth electrodes which are
Unbalance

User

Voltage

dden reduction of the voltage to a value between 90% and
% of the declared voltage followed by a voltage recovery after a

short period of time.

Voltage Fluctuation

A series of rapid voltage changes which may be regular or

irregular.

Voltage Unbalance

In three-phase network, a condition in which the rms values of
the phase voltages or the phase angles between consecutive

phases are not equal.
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