aster Artwork

GTS 2.6
sue 2

ine 94



National Grid Technical Specifications have been issued as listed below

TN é\"}g

LA (<

Number Title Issue No | Date

NGTS 2.6 Protection 2 June 1994

NGTS 3.6.1 Unit Feeder Main Protection 2 February 1995

NGTS 3.6.2 | Protection for Auto-Transformers 2 February 1995

NGTS 3.6.3 | Busbar Protection for 400 kV and 275 kV 3 December 1996
Double Busbar Switching Stations

NGTS 3.6.4 [ Non-Unit Feeder Main Protection 2 February 1995

NGTS 3.6,5 [ Intertripping and Protection Signalling 2 October 1995
Systems

NGTS 3.6.6 | Protection for Static VAR Compensators 2 March 1996

NGTS 3.6.7 Backup Protection 2 January 1995

NGTS 3.6.8 | Circuit Breaker Fail Protection 2 June 1995

NGTS 3.6.9 | Cross Site Communication Links for 1 June 1997
Teleprotection

NGTS PLC Coupling Equipment 3 January 1995

3.6.10

NGTS Communications for Teleprotection 2 April 1995

3.6.11

NGTS Fault Recorders 2 March 1995

3.6.12

NGTS Circuit-Breaker Trip Circuit Supervision 1 December 1992

3.6.13 Systems

NGTS Copperwork Protection 2 May 1995

3.6.14

NGTS Trip Relays & Trip Relay Resetting 2 March 1996

3.6.15

NGTS Protection for Double-Wound Transfomers 1 June 1995

3.6.16

NGTS Protection for Quadrature Boosters 1 November 1994

3.6.17

NGTS Protection for Shunt Reactors 1 February 1995

3.6.18

NGTS Protection for Series Reactors 1 February 1995

3.6.19

10 July 1997



NGTS Protection for Bus Sections and Bus Couplers March 1995
3.6.20
NGTS Protection for Mechanically Switched March 199&
3.6.21 Capacitors
NGTS Protection for Transformer Tertiary or LV June 1997
3.6.22 Connections to Static Compensation

Equipment
NGTS Protection for 400 kV and 275 kV March 1997
3.6.23 Mechanically Switched Capacitors

10 July 1997




SuoNeaI0adg ¢ [eAo
PSJeIn0SSe pue

uonosloid
9°¢ S1YN

suoneslynads
[Bouyos |
pur) [EUOHEN



VHW IO WY W e O Y TR T

uoRo9104d 92 SLON

suonesivads [eoluyda}L PUY [euoleN

suoneoaydads § [9AaT] PAJBIDOSSE pue

uonavdlold 9'¢ S1HN

suonesyidads |eauydal pUY jeucheN



RECORD OF REVISION

NGTS 2.6 PROTECTION

This issue (Issue 1) has been revised and amended as follows:
*

REV

DATE

DETAILS OF REVISION

AUTHORISATION

Issue 2

June 1994

Interim Update to 3.1.4,
3.24,33and 4.4




National Grid
Technical
Specification

NGTS 2.6
Issue 2
June 1994

Protection

CONTENTS Page
Foreword .................... 1
5COpe . ... . 1
References ................... 1
General Requirements . .......... 3
Parformanze Requirements ....... 8
Test Requirements ............ 11
Equipment Life and

Litetirme Support . ............. 11

Tachnical Data of
Equipment Suppliad

forApproval ,................ 12
Appendices .................. 13
Figures ........... ... ...... 17

Authorised for Issue by:

/WB%W\’V»«

M B Humphries
General Manager
Technology and Science Division



© National Grid Company plc 1994

No part of this publication may be reproduced,
stored in a retrieval system, or transmitted In

any form or by any means electronic, mechanical,
photocopying, recording or otherwise, without
the written permission of the NGC obtained from
the issuing location.

Registered Office
National Grid House
Kirby Corner Road
Coventry

Cva sJyY

Reglstered in
England and Wales
No. 2366977

Published by:

The National Grid Company plc
Burymead House

Portsmouth Road

Guildford, Surrey GU2 5BN



NGTS 2.6
Page (i} Issue 2

June 1994
CONTENTS
FOREWORD ... ittt ittt it teieeenensranttennaarasasaranns 1
1 | 1
REFERENCES . ... .. ..ttt ittt iiirsttenterarsesnsaaeananns 1
IEC, CENELEC or BS Standards . ......uviiitinoeennnnrsnnrorinearenereeennns 1
NGC Level 1 Specification ......c oottt titine et esearnnnenns 2
List of Associated Level 2 Specifications . ..........c.0vitiintnrintneecnrnrnnnes 2
List of Associated Level 3 Specifications . ..........c.0viiiiirnntieneeenrnrennes 2
List of National Grid Transmission Plant Specifications . ...........coititiirnrenns 3
GENERAL REQUIREMENT S .. ...... ...ttt intnranrrornnnarsancnnnns 3
£ T T T | 3
Functional Requirements . ... ... ... . ittt iiiiniitensenrnennnneenns 4
Accommodation and CoRnection . ......... ...ttt iiniiriiiiiennrrararananses 8
Test and Isolatlon Facilities .. ........c.iiieiiiiniiir i i ieinienecrnrrnnnn 8
PERFORMANCE REQUIREMENTS . ........0¢cctetuieinnerranenrnnrrenans 8
Environmental Bequirements . .......c.iiniiiiiiiinie it ri et 8
Dependability, Security and Non-Power System Performance Requirements ........... 10
Trip Relay Requirements . ... ..ot iiii i ittt it ittt e et narenannanns 11
Thermal Requirements for CT Fed Relays BasedonaRelayRatedat1 A ............. 11
TEST REQUIREMENT S ... .. titiiiiiiiiinaeieninnnenenransannnnnnns 11
Overall Requirement ... ... i it it it e et aenecenaaneranrsnennnnns 1
Pre-Commissioning and Energisation Tests ..........co.itiiitirrnnnnrnnnennns 1
EQUIPMENT LIFE AND LIFETIME SUPPORT ... ... ciiiiiienerrrnannnanas "
EQUIpmMent Life . ... . i e e et e 11
L = T T o T o A 1
TECHNICAL DATA OF EQU!PMENT SUPPLIED FOR APPROVAL ............. 12
APPENDIX A ... il ettt et aaaa 13
APPEND X B ... ittt et ittt i e e i 15

FIGURES .. o i i i ittt ettt ittt e 17



NGTS 2.6
Page (ii) Issue 2
June 1994



NGTS 26
Page 1 Issue 2
June 1994

PROTECTION

FOREWORD

This Specification defines the requirements for protection systems and associated connections at the
National Grid Company plc (NGC) owned substations. This Specification is part of a hierarchical
structure of documentation comprising three levels of functional specifications. This document is a
Level 2 Specification.

1 SCOPE

This Specification describes the overall functional and performance requirements for protection systems,
outlines the common systems required, and the extent to which they should be applied to transmission
plant and apparatus for typical substation configurations.

it applies to all the 400 and 275 kV transmission network which includes any transformer LV
connections to the busbar at 132 kV or below.

Detailed requirements relating to the individual protection relays and systems are specified in the NGTS
Level 3 documents.

2 REFERENCES

This Specification makes reference to, or should be read in conjunction with, the following documents.
2.1 1EC, CENELEC or BS Standards

Compliance is required with the following:

2.1.1 Design Standards

IEC 56 (1987) High Voltage alternating-current circuit-breakers (BS 5311)

IEC 255-0-20 Contact Performance of Electrical Relays

IEC 255-1-00 (1975)  Electrical relays - all-or-nothing electrical relays.

IEC 255-6 (1988) Electrical relays - measuring relays and protection eguipment.
IEC 391 {1972) Marking of insulated conductors.
BS 142 Specification for elacirical protective relays.

2.1.2 Environmental Standards

IEC 68-2-1 (1974) Basic environmental testing procedures-tests-cold.

IEC 68-2-2 (1974) Basic environmental testing procedures-tests-dry heat.

|EC 68-2-3 (1969) Basic environmental testing procedures-tests—damp heat, steady state.
IEC 529 (1976) Classification of degrees of protection provided by enclosures.

IEC 255-21-1 (1988}  Electrical relays - vibration, shock, bump and seismic tests on measuring
relays and protection equipment - vibration tests {sinusoidal).



NGTS 2.6
Page 2 Issue 2
June 1994

|EC 255-21-2 (1988)  Electrical relays - vibration, shock, bump and seismic tests on measuring

relays and protection equipment - shock and bump tesls.

IEC 255-11 (1979) Electrical relays - interruptions to and alternating component {ripple) in D.C,

auxitiary energising quantity of measuring relays.

IEC 255-5 (1977) Electrical relays - insulation tests for electrical relays.

IEC 255-7 (1978) Electrical relays - test and measurement procedures for electromechanical all-

or-nothing relays.

IEC 255-22-1 {(1988)  Electrical relays - electrical disturbance tests for measuring relays and

protection equipment - 1 MHz burst disturbance tests.

IEC 255-22-2 (1989)  Electrical relays - electrical disturbance tests for measuring relays and

protection equipment - electrostatic discharge tests.

IEC 255-22-3 (1989)  Electrical relays - electrical disturbance tests for measuring relays and

protection equipment - radiated electromagnetic field disturbance tests.
{Technical Report}.

IEC 255-22-4 (1992) Electrical relays - electrical disturbance tests for measuring relays and

protection equipment - fast transient disturbance test

2.2 NGC Level 1 Specification

All protection equipment must comply with the relevant parts of:

NGTS 1

Overview - National Grid System

2.3 List of Associated Level 2 Specificatlons

NGTS 241
NGTS 2.2
NGTS 2.3
NGTS 2.7
NGTS 2.12
NGTS 2.13

NGTS 2.15

Substations

Switchgear for the National Grid System

Transformers and Reactors for use on 132 kV, 275 kV and 400 kV Systems
Sub-station Control Systems

Auxiliary Supplies

Electronic Equipment

Automatic Switching Reguirements

2.4 List of Associated Level 3 Specifications

NGTS 3.24

NGTS 3.25

NGTS 326

NGTS 3.2.8

NGTS 3.6.1

Current Transformers for Protection and General Use on the 132 kV, 275 kV and
400 kV Systems

Voltage Transformers for use on the 132 KV, 275 kV and 400 kV Systems

Current and Voltage Measurement Transfarmers for Settlement Metering of the 33 kV,
66 kV, 132 kV, 275 kV and 400 kV Systems

Line Traps for use on 275 kV and 400 kV Systems

Unit Feeder Main Protection



NGTS 3.6.2
NGTS 3.6.3
NGTS 3.64
NGTS 3.6.5
NGTS 3.6.6
NGTS 3.6.7
NGTS 3.6.8
NGTS 3.6.10
NGTS 3.6.11
NGTS 3.6.12
NGTS 3.6.13
NGTS 3.6.14
NGTS 3.6.15
NGTS 3.12.1
NGTS 3.12.2

NGTS 3.15.1
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Protection for Auto Transformers

Busbar Protection for 400 kV and 275 kV Double Bushbar Switching Stations
Non Unit Protection for Feeders

Intertripping and Protection Signalling Systems

SVC and MSC Protection

Back-up Protection ‘-
Circuit-Breaker Fail Protection ;
Power Line Carrier Coupling Equipment
Communication Systems for Teleprotection
Fault Recorders

Circuit-Breaker Trip Circuit Supervision Systems
Copperwork Protection

Trip Relays and Trip Relay Resetting

48 V D.C. Supplies

110 V D.C. Supplies

DAR and Plant Isotation

2.5 List of National Grid Transmlssion Plant Specifications

TPS 5/6

TPS 5/33

TPS 12

3 GENERAL REQUIREMENTS

3.1 General

3.1.1 Protection Philosophy

In order to achieve the necessary performance requirements at 400 and 275 KV, protection of the
transmission systems shall follow the philosophy whereby no single failure of protection devices or
systems shall permit a fault to remain connected to the primary system. In this context failure shall
mean failure to operate, or failure to operate within a specified maximum operating time, or in a time
whereby other protection, which should not normally have operated, has sufficient time to perform a
correct back-up function,

400, 275, 132, 66 and 33 kV Electromagnetic Wound Type Oil Filled Voltage
Transformers, Alarm and Tripping Arrangements Applicable to Gas Detection Devices
(GDDS)

Accommodation and Connection of Protection and Control Equipment in 19 inch Racks '
of Transmission Substations {Issue 1 July 1989}

Series diagrams are available from NGC as examples of approved ways in which
protection relays can be interconnected
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In order to implement this philosophy, it is necessary to ensure that all faults are detected by at least
two independent high speed devices or systems which have their output contacts selectively allocated
to entirely independent tripping systems with separate D.C. supplies. In addition, these two devices
or systems should preferably operate on different principles and be of different manufacture,
Independent back-up and circuit-breaker fail protection shall also be provided.

At 132 kV, only a single independent high speed device is required unless otherwise specified by NGC,
together with an independent back-up protection.

3.1.2 Protection Discrimination

When a system fault occurs, main protection equipment is required to detect the fault rapidly and initiate
the opening of only those circuit-breakers which are necessary to disconnect the fauited Apparatus from
the network. Protection equipment associated with adjacent Apparatus may detect the fault, but must
be able to discriminate between an external fault and a fauit eccurring on the specific Apparatus which
it is designed to protect.

3.1.3 Protection Sensitivity

Unless otherwise specified in the contract, the settings to be applied to individual types of protection
and protection relays shall be specified by the Contractor and the calculations shall be submitted to
NGC for approval. The settings for feeder protection shall be such as to permit correct operation of
the protection for earth faults with up to 100 ohms impedance in the fault itself. Any limitation, such
as the maximum permissible load current shall be declared by the Contractor.

NGC will provide specific system data on request from the Contractor.
3.1.4 Fault Current Interruption Time and Fault Clearance Time Requirements

The protection equipment shall be installed such that the total fault current interruption and fault
clearance times are in accordance with the times specified in NGTS 1, para 4.4. The operating time
between fault Inception and initiation of tripping shall not be less than 10 ms as required by IEC 56 Test
Duty 5 for circuit-breakers.

Details of cperating times of protection shall be supplied to NGC by the Contracter. Any limitation in
operating time parformance shall be declared by the Contractor, for instance end of zone faults where
distance protection is applied, high resistance faults, faults at high X/R with significant D.C. component
and time constant, communication channe! noise etc. The Contractor shall specify the increase in
operating time which could occur under such conditions.

3.2 Functional Requirements
3.2.1 Feeder Main Protection

At 400 and 275 kV, two independent feeder protection systems shall be provided. Wherever
practicable one of the two systems shall cperate on a non unit principle eg distance protection. The
other system shall ideally operate on a unit protection principle (preferably a current differential
protection). The two protection systems shall avoid the use of common hardware or software to
minimise the risk of common mode failure. Each system shall be operated from separate CTs. Where
two distance schemes are employed, the VT secondary wiring shall be segregated.

The feeder main protections shall trip in a one-out of two tripping logic.

Each feeder protection system shali be provided with local infout switching facilities. Where equipment
or communications channel failure may cause the protection to be unstable then remote infout switching
shall also he provided.

Where blocked distance protection is employed it shall be possible to switch out the communication
channel leaving the distance protection operating in the plain mode.
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At least one main protection on a given feeder shall have the facility to pass a permissive or direct trip
signal to the remote end via its associated communication link, If communication channels are provided
for both the feeder protections then they shall employ different or separately routed media.

Failure of a communication channel shall preferably cause the associated protection to be secure from
tripping for external faults. If the communication channe! becomes degraded, reduced dependability
is permissible provided that security is maintained (see 4.2). When the communication channel is
degraded, a longer operating time wilt be accepted. The Contractor shall state such limitations as
required under Clause 3.1.4.

Where appropriate NGC will provide details of planned or existing equipment(s) at the remote feeder
end(s) and any associated communication media.

Each main protection system shall be provided with adequate test facilities to enable testing of the main
protection refay both on and off foad. Any signalling channel, associated with a non-unit protection,
shalt have a test/normal switch and a facility to send a test signal both on and off load. When selected
to test, the associated protection shall be rendered secure from tripping for external faults other than
in a back-up mode.

3.2.2 Feeder Back-up Protection

In the event of a failure of the main protection equipment, back-up protection is required. Under these
conditions tripping of circuit-breakers may be delayed but shall be limited to the minimum time
necessary o clear the fault.

An IDMT earth fault protection device independent of feeder main protection shall be provided at each
circuit end. Where distance protection is provided as a feeder main protection, a measure of back-up
protection for phase to phase faults, would normatly be achieved by the time delayed Zone 2 and 3
elements. Where distance protection is not installed, however, a two or three pole IDMT overcurrent
protection device shall be provided in addition to the earth fault IDMT protection device. (See
NGTS 3.6.7 Back-up Protection).

3.2.3 Feeder Intertripping

For a plain 400 and 275 KV feeder, a single intertripping facility shall be provided. This shall operate
via dedicated signalling equipment and not via a feeder main protection direct transfer trip facility.

Where transformers, reactors, capacitors or other plant are directly connected to a feeder, then
completely duplicated intertripping facilities shall be provided. (n this case they shall either operate via
separate dedicated signalling equipment, or aiternatively one or both may operate via the respective
feeder main protection direct transfer trip faciliies where available.

Where two intertripping systems are provided, they shall be of different type and employ different or
diversely routed communication media.

Where appropriate, NGC will provide details of planned or existing equipment(s) at the remote feeder
end(s) and any associated communication media.

Each intertripping system shall have a testinormal switch and a facility to send a test signal both on and
off lcad.

3.2.4 Plant Protection

Plant protection includes the protection of all 400 and 275 kV main and auxiliary transformers, reactors,
capacitors, and assoctated HV and LV connections etc. Where practicable, the electrical protection
provided should meet the requirements as specified previously under Protection Philosophy
Clause 3.1.1. Mechanical protection devices (eg gas operated relays and winding temperature devices)
shall also be proviged as specified in the appropriate NGTS documents. For example NGTS 2.3
Transformers.
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Wound VTs and combined CTA/T units shall be provided with electronic or mechanical gas detection
devices as specified in NGTS 3.2.5 and NGTS 3.2.6. These devices shall be cornected to provide
intertrip, alarm and/or DAR lockout facilities, according to NGC requirements for the particular
installation and to ensure the VT is made dead automatically using local tripping and remote
intertripping facilities where fitted or as a minimum to initiate an alarm to ensure remote manual
disconnection within 5 minutes. For further details please refer to TPS 5/6.

3.2.5 Busbar Protection

At400 and 275 KV, two independent, fully discriminative fault detecting systems operated from separate
CTs shall be provided for each busbar zone being protected, both of which must operate in a 2 out of 2
logic before circuit-breaker tripping is initiated. One detecting system shall act as a Check System
common to the whole substation, although at large substations multiple check zones may be required.
The other detecting system shall actas a discriminating system dedicated to the particular busbar zone
being protected.

Each fault detecting system shall itself have duplicated fault measuring elements, the outputs of which
shall operate into separate D.C. tripping systems, to trip the associated circuit-breakers in a duplicated
2 out of 2 tripping logic, {ie 2 x (check + discrim)).

The resultant tripping logic shall be such that the failure of any one fault measuring element or its
associated tripping system shall not result in a failure to initiate circuit-breaker tripping via the other
tripping system. Conversely, circuit-breaker tripping shalt be secure against false operation of any
single detecling system,

NGC will normally specify the number of separate zones of protection to be provided,

Signalling to disconnect the remote infeed to a feeder short zone fault within the busbar zane, shall
normally be achieved via the circuit-breaker fail protection, NGC may specify direct signalling from
busbar protection in cases where the delay of circuit-breaker fail protection may cause system
instability.

3.2.6 Circuit-breaker Fail Protection
Circuit-breaker Fail Protection shall be provided for all 400 and 275 kV circuit-breakers.

In the event of a circuit-breaker failing to trip following receipt of a trip command, Circuit-breaker Fail
Protection shall trip all necessary contiguous circuit-breakers in order to isolate the faulty circuit-breaker.

Current check and timing facilities shall operate in a 2 out of 2 tripping logic to trip all adjacent circuit-
breakers both locally, via the busbar protection tripping systems, and remotely via intertripping or
protection signalling channels.

Circuit-breaker Fail Protection is not required at 132 kV, however an Interlocked Current Protection shall
be provided on the Transformer 132 kV LV Circuit-breaker to cover the short zone fault if appropriate.

3.2.7 System Back-up Protection

Over reaching zones of distance protection shall provide a measure of system back-up protection.
IDMT earth fault devices shall be provided for each Bus Section and Bus Coupler at busbar
substations. In addition to feeder back-up protection (Section 3.2.2), additional back-up protection

associated with the plant protection shall be provided as specified in the appropriate NGTS Level 3
document.

Bus Sections and Bus Couplers shall also be fitted with an instantaneous three phase overcu.rrept
device for commissioning purposes, that can be selected into service when energising a new circuit via
a Bus Section or Bus Coupler circuit-breaker.
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3.2.8 Interconnectivity of Protection and Associated Equipment at Substations

Appendix B contains functional diagrams showing the extent to which protection systems are applied
by NGC to transmission plant and apparatus for typical substation circuit configurations.

The interconnectivity between various protection systems is shown, together with the protection
interfaces to external equipment and plant, such as switchgear, substation control, DAR, etc.

NOTE: The arrangements given in the functional diagrams are typical and only for guidance. The
actual requirements may vary in detail according to the requirements of a particular circuit as specified
under the contract with NGC.

Detailed examples of particular equipment interconnections that meet NGC’s requirements contained
within these functional diagrams, are given in NGC's TPS 12 series diagrams.

3.2.9 Fault Recorders

Each feeder end shall be provided with a fault recorder to provide printed records of three phase
current, residual current, three phase voltage and protection relay event signals during system fauit
conditions. Fault recorder requirements are given in NGTS 3.6.12.

The Contractor shall also provide fault recording equipment, as necessatry, to monitor the performance
of other plant protection. Refer to relevant NGTS 3 series specifications.

The Contractor shall also offer a remote interrogation and analysis package so that fault recorders at
the substation can be remotely interrogated and their records automatically transferred via a
communications link to the local Transmission Area Office and other locations for subsequent analysis,

3.2.10 Alarms/Indications

The protection equipment shall provide alarm and indication outpuls as detailed in the appropriate
NGTS 3 saries documents, to control and event logging systems as outiined in NGTS 2.7 Substation
Control Systems.

3.2.11 Auto-Reclose

Delayed 3 pole auto reclose (DAR) shall be provided to operate for line faults on ali overhead line
feeders, or mixed overhead line and cable feeders unless otherwise specified by NGC.

DAR shall be initiated from both feeder main protections and intertripping systems.

DAR shall be locked out following operation of busbar protection, circuit-breaker fail protection, plant
protection (when plant is connected to the line) Zones 2 or 3 of distance protection and for persistent
receipt of an intertrip signal.

For full details of DAR requirements refer to NGTS 2.15 Automatic Switching Requirements and
NGTS 3.15.1 DAR and Plant Isolation,

3.2.12 Trip Relays and Trip Relay Resetting

Electrically reset trip relays shall be provided for interlocking and co-ordination of local and remote end
automatic switching. The requirements for Trip Relays and Trip Relay Resetting are given in
NGTS 3.6.15.

Other means of achisving scheme functionality as typified in the schame functional diagrams will be
considered.
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3.3 Accommodation and Connection

The accommodation and connection of relays should be in a 19 inch rack or hinged rack cubicles and
be of modular construction with factory assembled and tested wiring. It shall offer the benefits of
minimum site construction times and circuit outage requirements. NGC Specification TPS 5/33 details
an existing accommodation system that meets NGC’s requirements, although other accommodation
systems will be considered.

Electrical interconnection between protection equipments and with the site should be at a marshalling
rack or cubicle. Where jumper fields are used, they should be factory assembled and tested to
minimise site construction and testing.

Interconnections shall be identified in line with the requirements for dependant local end marking as
specified in IEC 381 Sections 3.4.1.a.1 and 5.1.2, Marking of Insulated Conductors. The
interconnections are to be recorded on an appropriate schedule or diagram.

3.4 Test and Isolation Facilities

Adequate test and isolation facilities shall be provided within the protection system, to enable NGC or
Manufacturer's recommended commissioning and maintenance procedures to be carried out safely.

3.4.1 Test Facilities

The test points shall be clearly identified and labelled and be readily accessible to enable the maijority
of commissioning and all maintenance to be carried out from the panel front.

3.4.2 lsolation Facilities

The isolation points shall preferably be securable, and accessible from the panel front. They shall be
clearly identified and labelled. These labels shall either describe the function or be uniquely numbered
and cross referenced to a functional look up tabla,

4 PERFORMANCE REQUIREMENTS

4.1 Environmental Requirements

This section details the environmental requirements for protection relays which shall be installed in
heated relay rooms at NGC substations. It states, where applicable, the type tests of the International
Electrotechnical Commission Standard with the class of severity for each requirement. When a
Standard is quoted, all the relevant sections apply.

4.1.1 Atmospheric Environment

The basic requirements are shown in NGTS 1, Table 10.

{i) Temperature

The relay is required to operate satistactorily over the ambient range specified in NGTS 1, Table 10,

Class C and be tested to IEC 68-2-1 with severity class -10°C, 96 hours and IEC 68-2-2 with severity
class 55°C, 96 hours.

In addition the relay shall be able to withstand an ambient temperature range in accordance with
NGTS 1, Table 10, Class S during the period of storage and transportation and be tested to IEC 68-2-1
with severity class -25°C, 96 hours and IEC 68-2-2 with severity class 70°C, 96 hours.

(i) Relative Humidity

The relay is required to operate satisfactorily as specified in NGTS 1, Table 10, Note 6 and be tested
to IEC 68-2-3 with severity class 56 days.
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(i) Enclosure

The relay shall meet the requirements of the test in IEC 529 with classification IP50 (dust protected).
It the relay’s individual enclosure is to a class less than IP50, then the Contractor shall provide a cubicle
to accommodate the relay to classification IP50.

4.1.2 Mechanical Environment

(i} Vibration

The relay shall meet the requirements of the test in IEC 255-21-1 with severity Class 1.

(i) Shock & Bump

The relay shall meet the requirements of the shock and bump tests In IEC 255-21-2 with severity
Class 1.

4.1.3 Electrical Environment

{i) D.C. Supply Voltage

The relay or its associated power supply unit for use ina 110 V {nominal) D.C. supply system, is
required to operate satisfactorily with a D.C. supply voltage range 87.5 V to 137.5 V and to withstand
a maximum voltage of 143 V.

The relay or its associated power supply unit for use in a 48 V (nominal) D.C. supply system, is
required to operate satisfactorily with a D.C. supply voltage of range 43 V to €0 V.

The static measuring relays and protection equipment shall meet the requirements of IEC 255-11 and
their performance shall not be affected under the following conditions:

(a) Interruption to the D.C. auxiliary supply of duration up to 10 ms.

{b) A.C. component (ripple) in the D.C. auxiliary supply up to 5% of rated value.

4.1.4 Insulation

{i) Dielectric

The relay shall meet the requirements of the dielectric tests in [EC 255-5. The test voltage shall be
selected according to the rated insulation voltage of the relay from Series C of Table 1 of IEC 255-5.
The rated insulation voltage of the refays connected to current transformers of high impedance
circulating current differential protection, shall not be less than 1 kV. All other relays shalt have a rated
insulation voltage of not less than 250 V.

The relay open contacts shall withstand a voltage of 1 kV.

(i) Impulse Voltage

The relay shall meet the requirements of the impulse voltages tests in IEC 255-5 with a test voltage
of 5 KV.
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4.1.5 Electromagnetic Compatibility

The following requirements are applied to static measuring relays and protection equipment. These
requirements may be applied to some electro-mechanical relays which are of high speed or high
sensitivity.

For relevant international standards refer to Clause 2 under 'References’.

(i) 50 Hz Interference

The relay shall meet the requirements of the power frequency interference test specified in NGTS 2.13
Electranic Equipment.

{iiy 1 MHz Burst Disturbance

The relay shall meet the requirements of the test in IEC 255-22-1 with severity Class ill.

{ii} Electrostatic Discharge

The relay shall meet the requirements of the test in |[EC 255-22-2 with severity Class Hl.

(iv) Radiated Electromagnetic Field Disturbance

The relay shall meet the requirements of the tast in |EC 255-22-3 with severity Class lll. The test shall
be carried out by using Test Method A and sweeping through the entire frequency range 20 MHz to
1000 MHz.

{v) Fast Transient

The relay shall meet the requirements of the test in IEC 255-22-4 with severily level IV.

4.2 Dependability, Security and Non-Power System Parformance Requirements

The Contractor is required to show that his system is dependable and secure and has a low incidence
of non-power system fault tripping.

4.2.1 Dependability

Dependability is a measure of the ability of protection to initiate successful tripping of circuit-breakers
which are associated with the faulty item of plant.

4.22 Security

Security is a measure of the ability of the protection to remain stable, i& not to initiate tripping on the
non-faulted parts of the primary system when a fault occurs elsewhere on that system so that
unnecessary plant disconnections do not take place.

4.2.3 Non-Power System Fault Performance

Non-power system fault tripping is defined as an incident which results in the unwanted tripping ofa
circuit-breaker as a result of a fault, other than a power system fault, such as the unwanted operation
of protection in the absence of a power system fauit or the tripping of a circuit-breaker due to some
other secondary equipment or to human error.

The protection system shall remain stable for all load conditions, charging and discharging
arrangements, harmonic currents, oscillatory currents, resonant effects, or travelling wave effects
caused by the transmission system or caused by primary transducers.
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In addition, the protection shall not perform unwanted operations in the presence of electrical noise
caused by switching operations in the substation or on the transmission system, faults, lightning,

electro-magnetic coupling, radio frequency interference, electro static discharge etc. It shall remain
stable on energising and de-energising the power supply.

The physical arrangement of the protection system, its connection and the arrangement of any operator
interface or testing facilities shall be such that it can always be operated on in a safe manner. In
addition, the risk of an operator error causing damage to the equipment or an unwanted trip shall be
absolutely minimal.

4.3 Trip Relay Requirements

Where trip relays are provided, they shall operate in a time not exceeding 10 ms.

4.4 Thermal Requirements for CT Fed Relays Based on a Relay Rated at 1 A

These requirements apply to relays assoctated with a feeder circuit where load current is carried by the
relay.

(iy A minimum continuous thermal withstand secondary current of 24 A,

{i) Thermal withstand cuvents for short duration overloads, after reaching a steady temperature with
an initial load of 2.0 A, shall be not less than the values given in Table 1.

Duration {Min) 20 10 5 3 2
[Current (Amps) 3.0 35 4.0 5.0 6.0
Table 1

5 TEST REQUIREMENTS
5.1 Overall Requirement

Test resuits and/or in service operating evidence will be required to confirm compliance with general
and performance requirements as laid down in Sections 3 and 4 respectively.

5.2 Pre-Commissioning and Energisation Tests

Details of pre-commissioning and energisation tests are required to be submitted to NGC for approval
prior to the tests, and provide NGC with the opportunity to witness the commissioning tests. The
Contractor shall provide test and commissioning records to the satisfaction of NGC.

6 EQUIPMENT LIFE AND LIFETIME SUPPORT

6.1 Equipment Life

The Contractor shall state service life of the equipment in relation to that of the main HV
plant/apparatus so that NGC can assess the cost of any replacement during the life of the substation.

6.2 Lifetime Support

The Contractor shall state how long he will provide lifetime support for the protection and associated
systems and make recommendations on spare part provision.
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In addition to the documentation required under NGTS 1 Appendix E, the Contractor shall provide
Overview Circuit Diagram(s) for each protection system and the associated circuit-breaker tripping
system(s). These diagrams shall pruvide sufficient information to enable fault finding and maintenance
to be carried out.

When a Manufacturer or Contractor has been notified of incosrect operation of his equipment or failure

to operate when required, he shall investigate the incident and inform NGC of any subsequent
modifications required.

The Contractor shall offer a service such that any faulty item of protection equipment is rectified or
replaced within a stated period of the defect being reported. The Contractor shall state this
repair/replacement period.

The Contractor shall, when requested, offer NGC a maintenance contract for the protection equipment
supplied. Information such as test procedures, test frequencies and cost shall be supplied.

The Contractor shall offer training for NGC personnel in the operation and maintenance of the
protection equipment.

7 TECHNICAL DATA OF EQUIPMENT SUPPLIED FOR APPROVAL

All protection relays and systems offered under the Contract require approval by NGC (see NGTS 1).
To achieve this, technical data shall be supplied in accordance with this Specification and the respective

NGTS Level 3 documents.

The Contractor shall confirm that the protection systems comply with this Specification and tha relevant
NGTS Level 3 documents.

In addition, he shall state areas of non-compliance for each equipment offered using form Appendix A
which is to be returned to NGC with the tender dacument for the contract,
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STATEMENT OF COMPLIANCE

NGTS 2.6 PROTECTION

Contract Dascription:

|Contract Number:

above contract:

Fndicate below the extent of compliance of the protection equipment/systems offered under the

Fully compliant with General Requirements Section 3 YN
Fully compliant with Performance Requirements Section 4 YN
Fully compliant with Test Reguirements Section 5 YN

that may be accredited to the equipment :

State below the areas of non-compliance, or outstanding tests required, for each
equipment/system offered, together with any altemative recognised standards or specifications




NGTS 2.6
Page 14 Issue 2
June 1994

STATEMENT OF COMPLIANGE (Continued)

NGTS 2.6

PROTECTION
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