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PURPOSE AND SCOPE 

This document defines the technical requirements for circuit-breakers connected to the National Grid 
Electricity Transmission System at 400kV, 275kV, 132kV, 66kV and 13kV (tertiary). The principles of 
this document also apply to equipment connected at other voltages. 

PART 1 – PROCEDURAL 

1 GENERAL REQUIREMENTS 

1.1 General Requirements for Circuit-breakers 

1.1.1 All mandatory requirements of IEC 62271-100 and IEC 62271-1 shall be met for the 
specified rating in an effectively earthed neutral system and for class M2 performance. 

1.1.2 The circuit-breakers shall satisfactorily complete all initiated close and open operations. 

1.1.3 In the event of a failure to latch in the closed position the circuit-breaker shall open fully and 
shall be capable of performing all switching and fault interrupting duties during this opening 
operation. 

1.1.4 In the event of opening immediately following a close operation and a continuous close 
signal being maintained there shall not be repeated attempts to close the circuit-breaker.  

1.1.5 All circuit-breakers shall be fitted with a robust and reliable indicating drive system capable at 
all times of giving a clear and unambiguous representation of the position of the main 
contacts of the device.  The indicating system shall be positively driven in both directions. 

Informative: National Grid accept the internationally agreed indication I/O in contrasting 
colours.  Alternatively, indicators inscribed CLOSED in white letters on Signal Red (BS 381C 
Code 537) background and OPEN in white letters on Grass Green (BS 381C Code 218) 
background are acceptable. 

1.1.6 The density of the arc extinguishing and insulating media shall be monitored and discrete 
low density alarm (or close lockout) and low density lockout levels shall be set. These 
lockouts shall ensure that operation is prevented if the density is outside its specified design 
criteria.  Provision for local and remote indication of significant reduction in density of arc 
extinguishing and insulating media shall be provided. This indication shall be at a level in 
excess of the open (or general) lockout level however it is acceptable for this indication to 
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coincide with a close lockout level.  The monitoring system shall be such that any closing 
operations are only permitted if a subsequent opening operation remains possible. These 
requirements may be modified where a requirement for forced tripping is identified. 

1.1.7 Provision shall be made for low density, close lockout and open lockout levels, as 
appropriate, to be remotely alarmed.  

1.1.8 Provision shall be made for routine diagnostic monitoring, site testing and condition 
monitoring. In particular the incorporation of embedded sensors e.g. travel transducers is 
encouraged. 

1.1.9 The circuit-breaker in its normal operational state (i.e. with all access doors etc closed) shall 
meet the pollution performance criteria associated with a degree of protection of IP54.  All 
moving parts which are readily accessible during normal operation of the circuit-breaker, 
including from the local operating position, shall have a degree of protection of at least IP2X 
such that they are adequately guarded to prevent injury. 

1.1.10 Where isolation facilities are provided between the main volume of any insulating or arc 
extinguishing media and the associated monitoring equipment this isolation shall fail to 
safety and it shall not be possible to put the circuit-breaker into service with the monitoring 
isolated.  

1.2 General Requirements for Mechanisms and Stored Energy Systems 

1.2.1 Circuit-breakers shall be arranged for three pole operation by powered mechanism or 
mechanisms.   

1.2.2 The rated operating sequence in accordance with IEC 62271-100 shall be O - 0.3s - CO - 3 
min - CO. 

1.2.3 Since, for certain applications, NG require the operating sequence O - 10s - CO - 15s - CO 
the Supplier shall confirm the mechanical suitability of the mechanism to achieve this 
requirement with replenishment operations as necessary.  

1.2.4 Provision shall be made for local and remote indication that the stored energy system has 
less than the specified minimum stored energy for a normal operating cycle, close-open 
(CO).  The close lockout shall be initiated. This 'stored energy system incorrect' indication 
shall not be initiated due to normal operation of the circuit-breaker. 

1.2.5 Provision shall be made for local and remote indication that the stored energy system has 
less than the specified minimum stored energy for normal opening.  The open lockout or, 
where required, a forced open operation, shall be initiated.  This 'stored energy system 
incorrect' indication shall not be initiated due to normal operation of the circuit-breaker. 

1.2.6 Operating system lockouts shall be arranged such that if it is possible to close the circuit-
breaker normally then opening is not prevented as a result of the energy consumed during 
the preceding close operation.  

1.2.7 In satisfying clause 1.2.6 the maximum tolerance on setting of monitoring devices and an 
allowance for drift and short time adiabatic change together with either an ambient 
temperature change of up to 10°C or the normal loss of stored energy during a two hour 
period, whichever has the greater effect, shall be taken into account.  Where practical the 
close lockout setting shall be equal to or less than 85 per cent of the rated working pressure. 

1.2.8 Where a hydraulic system utilizes a compressed gas for energy storage, the pre-charge 
pressure of this gas related to the ambient temperature at the time of pre-charging shall be 
sufficient to prevent the initiation of a low gas alarm under normal operating conditions when 
the ambient temperature falls to the minimum specified in TS 1.  Where such systems initiate 
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lockouts following loss of the pre-charge they shall also initiate appropriate alarms indicating 
the conditions. 

1.2.9 Changes in ambient temperature of 20°C shall not initiate more than two operations of any 
self contained stored energy replenishment systems as numerous operations under such 
conditions may mask the presence of genuine energy loss.  

1.2.10 A replenishment system excessive running time alarm, or equivalent, shall be fitted.  

1.2.11 The operating level of safety/relief valves fitted to replenishment systems shall be set with 
sufficient margin above the system replenishment cessation level to accommodate an 
ambient temperature rise of 10°C. 

1.2.12 Facilities shall be provided to permit manual slow closing and slow opening of the interrupter 
assembly and its drive mechanism.  These facilities shall enable the state (open or closed) of 
a circuit-breaker to be changed following isolation from the high voltage system.  These 
facilities must be capable of being secured such that they can only be used for maintenance 
purposes. 

1.2.13 Means shall be provided to allow the stored energy system to be charged and discharged 
when the circuit-breaker is either closed or open without causing operation of, or damage to, 
the circuit-breaker.  This requirement is waived for springs connected directly to moving 
contacts, such as opening springs. 

1.2.14 Loss of stored energy from the mechanism shall not cause the primary contacts to part.   

1.2.15 Stored energy systems shall not be released due to vibration caused by normal operation or 
other normal service phenomena. 

1.2.16 Mechanisms incorporating springs for energy storage shall be provided with an 
unambiguous indication of spring state (charged or discharged).  National Grid does not 
accept the internationally agreed graphical symbols since they are open to mis-
interpretation. “spring charged” and “spring discharged” inscriptions are preferred either as a 
primary indication or as clarification of other indications.  

1.3 General Requirements for Control Schemes and Circuitry 

1.3.1 Where individual poles have separate operating releases the control scheme shall be such 
that the requirements of clause 1.3.8 are met.  

1.3.2 If the opening circuit is initiated the closing circuit shall be rendered inoperative. 

1.3.3 Operating mechanisms shall be provided with local, lockable initiation facilities for closing 
and opening and for selection of local/remote control.  These facilities shall be in the 
immediate vicinity of the circuit-breaker. 

1.3.4 In the event of a failure to complete a closing operation involving poles having independent 
drive mechanisms provision shall be made for automatic opening of poles which have 
closed.  Provision for a remote alarm indicating non-simultaneity of poles shall be provided.  
This requirement shall take account of any intentional non-simultaneity of poles. 

1.3.5 Indications associated with the various monitoring requirements of this specification shall be 
provided adjacent to the circuit-breaker. These devices shall be capable of being reset at this 
location.  Provision shall be made for initiation of remote monitoring. 

1.3.6 300 kV and 420 kV circuit-breakers shall be provided with two opening releases per 
operating mechanism. The opening releases shall be arranged for supply from independent 
battery systems and shall have segregated circuits such that failure of one device in a circuit 
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does not prevent opening of the circuit-breaker.  The logic diagrams in Appendix C illustrate 
the requirements.  

Provision shall be made for opening circuit duplication on 145 kV circuit-breakers to enable 
such circuits to be specified for site specific purposes. 

300kV and 420kV circuit-breakers shall have provision for duplicated closing releases for 
application within Fast Auto Close switching schemes providing network stability protection. 

1.3.7 If the d.c. power supply is removed from either opening circuit of a circuit-breaker control 
scheme, the closing circuit or mechanism shall be rendered inoperative. 

1.3.8 Circuit-breaker opening coils and their associated opening circuits shall be suitable for 
continuous supervision which is functional regardless of the state of the circuit-breaker (open 
or closed).  Further requirements are detailed in TS 3.24.03.   

For circuit-breakers with independent pole operating mechanisms it is preferred that a single 
supervision circuit monitors the whole of each opening circuit or circuits where duplicated. 
The alarm output shall not operate due to normal circuit-breaker operations.  The system 
shall be self-monitoring and failure of a single component shall not cause the circuit-breaker 
to operate. The system shall be supplied as part of the circuit-breaker control equipment or 
be available as separate equipment for mounting on or in another control cubicle. 

1.3.9 Isolation facilities shall be provided for circuit-breaker opening coils.  These shall be labelled 
appropriately. These facilities shall be such that the open circuit supervision system shall 
detect isolation of the opening coils.  In addition, the isolation facilities shall be such that they 
can be secured against unauthorised reinstatement, preferably by a lock and removable key 
system.  

1.3.10 Provision shall be made to select the forced opening of a closed circuit-breaker in the event 
of the loss of stored energy to below the limiting conditions of the operating system.  Site 
specific application of such provision shall negate the need of any device required to lock the 
mechanism closed under such loss of stored energy. 

1.3.11 Electrical connectors used within the mechanism cabinet of a circuit-breaker shall be suitable 
for the mechanical duty imposed upon them and their integrity shall not be compromised by 
operation of the mechanism. 

1.4 Additional General Requirements for Special Purpose Circuit-breakers for Capacitor 
Bank Switching 

1.4.1 The control circuitry of all circuit-breakers intended for capacitor bank switching shall be 
capable of the addition of a controlled closing facility to facilitate minimisation of closing 
transients when energising an earthed star connected capacitor bank.  

1.4.2 Circuit-breakers shall be mechanically suitable for controlled closing with an intentional 1/6th 
cycle (3.3 ms) delay between poles without compromising their basic performance. 

1.5 Additional General Requirements for Special Purpose Circuit-breakers for Shunt 
Reactor Switching 

1.5.1 The control circuitry of all circuit-breakers intended for shunt reactor switching shall be 
capable of the addition of a controlled opening facility to facilitate the minimisation of re-
ignition transients.  

1.5.2 Circuit-breakers shall be mechanically suitable for controlled opening with an intentional 
1/6th cycle (3.3 ms) delay between poles without compromising their basic performance. 
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2 PERFORMANCE REQUIREMENTS 

2.1.1 Electronic equipment shall comply with the relevant requirements of NGTS 3.24.15.  

2.1.2 The density of the gaseous insulating medium at which the circuit-breaker can withstand two 
fully asynchronous power frequency voltages applied to the opposite terminals of the same 
pole when in the OPEN position shall be declared.  Each voltage shall be equal to the rated 
phase to earth power frequency voltage.  

2.1.3 The density at which the gaseous insulation can withstand 1.5 times the rated phase to earth 
power frequency voltage between its terminals and earth shall be declared. 

2.1.4 Circuit-breakers shall give a no-load sound pressure level of not greater than 90 dB (linear) 
measured at a distance of 25 metres from the centre line of the circuit-breaker in the most 
disadvantageous direction.  In addition, impulse and steady state noise levels shall not 
exceed the Action Levels specified in the UK Noise at Work Regulations. 

2.1.5 When switching capacitive currents within declared rating the circuit-breaker shall exhibit a 
very low probability of re-strike as defined by Class C2 of IEC 62271-100. 

2.1.6 The short-circuit ratings specified apply to both three phase and single phase fault conditions 
including the relevant arc duration considerations. 

2.1.7 The maximum short-circuit break time required to comply with TS 1 is 50 ms for 420 kV 
circuit-breakers, 60 ms for 300 kV circuit-breakers and 70 ms for 145 kV circuit-breakers. 
This break time shall be determined as described in IEC 62271-100 with due regard to the 
rated voltage of the operating releases as defined in TS 2.2. 

2.1.8 The circuit-breaker opening and closing times at the maximum, rated and minimum 
operating voltage of the opening and closing releases shall be declared.   

2.1.9 The maximum Make-Break time shall be 80 ms for 420 kV circuit-breaker, 100 ms for 300 kV 
circuit-breakers and 120 ms for 145 kV circuit-breakers.  

2.1.10 The minimum Make-Break time at rated conditions shall be declared and it shall be 
demonstrated that the circuit-breaker can perform all switching and fault interrupting duties 
under these conditions. 

2.1.11 Operating tolerances, including those for simultaneity of poles, shall be as specified in 
IEC 62271-100 unless separately specified for special purpose applications such as 
capacitor bank switching, single phase auto-reclose or shunt reactor switching. 

2.1.12 Circuit-breakers for intentionally non-simultaneous pole operation shall be designed and 
tested in accordance with IEC 62271-302. 

2.2 Performance Requirements for Special Purpose Circuit-breakers for Capacitor Bank 
Switching 

2.2.1 The short-circuit current rating in accordance with the requirements of this specification shall 
be 63 kA at 420 kV, 40 kA at 300kV and 40 kA at 145 kV.  

2.2.2 The circuit-breaker shall be capable of its rated capacitor bank switching duty when unaided 
by the addition of controlled switching facilities.  

2.2.3 The circuit-breaker shall be capable of operating satisfactorily under abnormal short-circuit 
conditions which may result from intentional non-simultaneity of the poles.   

2.2.4 Circuit-breakers with mechanically staggered poles shall close satisfactorily when subjected 
to fully asymmetric fault current in each phase sequentially at 3.3 ms intervals. 
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