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KEY CHANGES 
 

Section Amendments 

Document / Various Title of document changed, and context within the document changed to 
reflect not just metalclad but metal enclosed switchgear. 

Section 1  Arc Flash and Risk Assessment added to the Scope. 

Section 2 Arc Flash definition added. 

Section 3 Additional Dangers added in line with metal enclosed switchgear design. 
Use of new Safety Rules definition of Impressed Voltage Conditions. 

Section 5.1 guidance Incorrect drawing removed. 

Section 6 Title updated. 

Section 6.1 guidance Drawing updated. 

Section 6 .2 guidance   Drawing updated. 

Section 7.4 guidance   Clarity added to the wording of this section. 

Appendix A altered  AEI VSLP9 Test Bushing Application Instructions added. 

Appendix B added  This was originally Appendix A. 
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1 SCOPE 
 

To apply the principles established by the Safety Rules and provide guidance on National Safety 
Instruction 3, when applying the principles established by the Safety Rules to achieve Safety 
from the System for Personnel working on the busbar, voltage transformer, feeder spouts and 
associated connections of High Voltage metal enclosed switchgear. It also covers working on 
a circuit breaker or voltage transformer when removed from its service position. 

 
The layout of this guidance note reflects that of legislative codes of practice, where the rule (or 
mandatory obligation) is identified by a green panel on the left-hand side. The guidance follows 
after the rule and is identified by a blue panel. 

 
Within National Grid, guidance notes hold equivalent status of an Approved Code of Practice 
(ACOP) in law. If not followed, you will be required to demonstrate that your safe system of work 
is of an equal or higher standard. 
 
When operating Metal Enclosed Switchgear, there is a potential Arc Flash risk and suitable Arc 
Flash Personal Protective Equipment shall be considered via the risk assessment and guidance 
contained within the current Arc Flash Management Procedure. 

 
2 DEFINITIONS 

 
Terms printed in bold type are as defined in the Safety Rules. 

 
Title Definition 
Metal Enclosed Switchgear 
Movable Earths 

Portable Primary Earth(s) applied to metal enclosed switchgear 
spouts before a Safety Document is issued. 

Potential Indicator A calibrated and tested portable voltage indicating device listed 
on ENA Approvals List G9 used for the purpose of indicating the 
presence of High Voltage. 

Arc Flash An arc flash (also called a flashover) is the light and heat 
produced as part of an arc fault, a type of electrical explosion or 
discharge that results from a low-impedance connection through 
air to earth or another voltage phase in an electrical system. 

 
3 DANGERS 

 
The System Danger(s) to Personnel working on metal enclosed switchgear are electrocution, 
burns and effects on eyes, arising from: - 

 
• Gaining access to Live conductors 

 
• The application of Earthing Device(s) to Live Equipment 

 
• The incorrect sequence and method of application or removal of Earthing Device(s) 

 
• Inadequate precautions to suppress or safely discharge any Impressed Voltage Conditions 

 
• Remote operation of switchgear 

 
• Inadequate precautions established to control the release of stored mechanical energy or 

pressurised gas. 
 

• Dangerous contents left within a chamber or tank (Post fault conditions) 
 

• Arc Flash when operating Metal Enclosed Switchgear or applying movable earths or test 
connections.
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Guidance 
NSI 3 
4.1 to 4.2 

 4 Control of Access to Spouts 
 
4.1 Due to the design of metal enclosed switchgear the HV conductors 

within spouts are encapsulated by Earthed metalwork. Therefore, 
are not classed as an exposed HV conductor for the purpose of 
Safety Distance. Therefore, the approach to the HV conductor is 
controlled by access to the spouts. 

 

The Potential Indicator shall be proved for correct operation using 
the proving unit supplied before and after each use 

 

 
 

 
Figure 4.1A - Potential Indicator (SEAWARD KD1E/33) and 

Proving Unit 
 

4.2 It is a principle of operating and working on metal enclosed 
switchgear that spouts not required for immediate access, e.g. for 
work or during operational and safety switching, shall be Locked 
shut. 

 
This is the principal control measure in preventing access to Live 
spouts. The shutters can be made inaccessible by a circuit breaker 
selected to the service position. 

 
Danger notices are as defined in Management Procedure NSI 6 
“Demarcation in Substations”. 

NSI 3 
4.1 to 4.3 

Control of Access to Spouts 
Individuals shall not allow any part of their body or objects to be 
inserted into the spouts of metal enclosed switchgear. The only 
exceptions are: 

Once safety precautions have been established,  
 

• use of a  Potential Indicator to prove that the spout(s) are 
not Live. 
Application of Metal Enclosed Switchgear Moveable 
Earths 
An appropriate Safety Document has been issued 

4.2 All spout orifice shutters that are not required for immediate 
access shall be Locked in the closed position, unless 
inaccessible. 

4.3 Where work is to take place on a circuit breaker or a voltage 
transformer within the switch room, which has been withdrawn, the 
orifice shutters of any spouts which are or may become Live, shall, 
in addition to the requirements of 4.2, be secured, with Danger 
notices applied. 



National Grid UK Electricity Transmission plc 
National Safety Instruction Guidance 

NGUK/PM/ETSR/NSI/03/GN Issue 3 

© National Grid plc 2021 – All Rights Reserved 
Uncontrolled when printed 

 

Page 3 of 17  

 
 

5 Work on the Busbar Spouts, Busbars and Busbar 
connections of a Multi-Panel Switchboard 

 
5.1 The section of busbars on which work is to be carried out shall be 

Isolated at all points at which it can be made Live, including any 
voltage transformers and Point(s) of Isolation shall be  established. 

 
5.2 Where duplicate circuit breakers are in one tank or on-load busbar 

selector isolators are installed, and it is impossible to isolate them from 
all points of supply, then all switches that can be closed onto the 
busbars on which work is to be carried out shall be rendered 
inoperative by having their mechanisms Locked in the open position. 

 
5.3 Primary Earth(s) shall be applied on the busbar being worked on at a 

panel other than that on which work is to be carried out. 
 

5.4 When working on busbar spouts, Metal Enclosed Switchgear 
Moveable Earths shall, where reasonably practicable be applied to the 
panel where work is undertaken. These shall be applied by the Senior 
Authorised Person prior to the issue of the Safety Document. 

 
The recipient of the Safety Document shall remove one phase at a 
time during the course of the work. Each phase removed shall be 
replaced by the Safety Document recipient before another phase is 
removed. 

 
5.5 Where Metal Enclosed Switchgear Moveable Earths are not available 

or will prevent the work from being carried out by inhibiting access, the 
Senior Authorised Person shall prove each spout is not Live using 
a Potential Indicator immediately prior to the issue of the Safety 
Document. 

 
5.6 An appropriate Safety Document shall be issued. 

 
5.7 Where work is to be carried out on the busbars or busbar connections, 

the Senior Authorised Person shall determine where access is to be 
made. The Competent Person shall then remove the appropriate 
cover plates under Personal Supervision of the Senior Authorised 
Person. 

 
5.8 The Senior Authorised Person shall where practicable, prove that 

each busbar connection is not Live in the working area using a 
Potential Indicator. 

NSI 3 
5.1 to 5.8 
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Guidance 
NSI 3 
5.1 to 5.2 

5 Work on the Busbar Spouts, Busbars and Busbar 
Connections of a Multi-Panel Switchboard 

 
5.1 Safety switching on metal enclosed switchgear is covered by 

Management Procedure NSI 1 “Operational and Safety 
Switching”.   

 
Point(s) of Isolation on this type of Equipment is established 
at the relevant spout orifice shutters using the principle of the 
point at which the Equipment being worked on can be made 
Live.  
 
Note: For work on busbar spouts of a multi-panel switchboard, 
the Point(s) of Isolation are all the busbar shutters on that 
busbar, not the circuit spouts, voltage transformer spouts or 
spouts of the other busbar for duplicate busbar installations.   

 

VT

CB

Front Busbar Rear Busbar

CT Chamber

Cable Box

VT

CB

Front Busbar Rear Busbar

CT Chamber

Cable Box

Front Busbar Earthed (Primary Earth at this panel) Front Busbar Earthed (All Other Panels)

Integral Earthing

Based on Reyrolle L42(T) 
Design

Caution

Locking Pin

DangerDanger Danger Caution

 
 

Figure 5.1A – Points of Isolation on Busbar Shutter 
 

5.2 Duplicate Circuit Breakers in One Tank 
 

 
 
 

 
 

Figure 5.2A – Duplicate CBs in One Tank 
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Guidance 
NSI 3 
5.3 to 5.4 

Where the design of the metal enclosed switchgear features integral 
earthing, the circuit breaker shall be used where practicable to provide 
an earth on the busbar. This will normally be at the bus section or bus 
coupler bay position. Where the use of a circuit breaker is not 
practicable or where the design of the switchgear does not allow for 
this, Metal Enclosed Switchgear Moveable Earths may be used to 
provide an earth on the busbar. The spouts shall first be proved not 
Live by means of a Potential Indicator. 

 
Where work is required on all busbar spouts of a busbar section and 
Primary Earth(s) prevent access to one panel, the Safety Document 
shall be cancelled and the Primary Earth(s) moved to another panel.  
A new Safety Document shall then be issued. 

 
Prior to the application of Metal Enclosed Switchgear Moveable 
Earths, where practicable it shall be proven that the spouts are not 
Live by the use of a Potential Indicator. 

 
There are different designs of Metal Enclosed Switchgear Moveable 
Earths. Some take the form of a simple test bushing, which screws 
into the spout orifice and may or may not be rated to withstand HV for 
test purposes. Other types are based on a truck design which is racked 
into the service position and an earthing mechanism is operated via a 
spring. 

 
Metal Enclosed Switchgear Moveable Earths shall be visually 
inspected for damage prior to application and the earth end connected 
first and removed last. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.4A – Metal Enclosed Switchgear Moveable Earths 
 

 

Figure 5.4B – Test Bushings for Metal Enclosed Switchgear 
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Guidance 
NSI 3 
5.4 Cont: to 5.7 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.4C – Earth Connection Applied First to Bottom 
 
 
5.5    Work where Metal Enclosed Switchgear Moveable Earths would prevent 

access might include removal of shutters or shutter mechanisms, repair 
of spout orifice lips or capacitive tap connections. 

 
5.7   As there is a risk that the incorrect cover plates could be removed   and 

that access may be made to Live connections, Personal Supervision 
is required during the removal of cover plates by a Senior Authorised 
Person. 
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6 Work on Feeder Spouts, Voltage Transformer Spouts, 
Single Panel Busbar Spouts and Associated Connections 

 
6.1 Work on associated connections: 

 
(a) The associated connections shall be Isolated at all points 

at which they can be made Live, including any voltage 
transformers. Point(s) of Isolation shall be established. 

 
(b) Primary Earth(s) shall where practicable be applied 

between the Point(s) of Isolation and the connections to 
be worked on. 

 
(c) An appropriate Safety Document shall be issued. 

 
(d) Where work is to be carried out on the associated 

connections, the Senior Authorised Person shall 
determine where access is to be made. The Competent 
Person shall then remove the appropriate cover plates 
under Personal Supervision of the Senior Authorised 
Person. 

 
(e) The Senior Authorised Person shall where practicable, 

prove that each associated connection is not Live in the 
working area using a Potential Indicator. 

 
6.2 Work on Spouts: 

 
(a) The spouts on which work is to be carried out shall be 

Isolated at all points at which they can be made Live, 
including any voltage transformers. Point(s) of Isolation 
shall be established. 

 
(b) Primary Earth(s) shall where practicable, be applied 

between the Point(s) of Isolation and the spouts to be 
worked on. 

 
(c) When it is not practicable to apply Primary Earth(s) 

between the Point(s) of Isolation and the spouts or when 
the Primary Earth(s) would prevent access to the point of 
work the following shall apply: 

 
(i) Metal Enclosed Switchgear Moveable Earths shall, 

where reasonably practicable be applied to the 
spouts where work is undertaken. These shall be 
applied by the Senior Authorised Person prior to 
the issue of the Safety Document. 

 
An appropriate Safety Document shall be issued. 
 
The recipient of the Safety Document shall 
remove one phase at a time during the course of 
the work. Each phase removed shall be replaced 
by the Safety Document recipient before another 
phase is removed. 

 

NSI 3 
6.1 to 6.2 
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NSI 3 
6.2 Cont: to 6.3 

 
(ii) Where Metal Enclosed Switchgear Moveable Earths 

are not available or will prevent the work from 
being carried out by inhibiting access. 

 
An Earthing Device shall be applied to the spouts 
to be worked on and a Sanction for Work shall be 
issued. 

 
6.3      Where there is a risk of Impressed Voltage Conditions, Drain 

Earth(s) shall where reasonably practicable, be connected at the 
nearest point, to the point of work, where access to the conductors can 
safely be obtained. 

Guidance 
NSI 3 
6.1 

 Work on Feeder Spouts, Voltage Transformer Spouts, 
Single Panel Busbar Spouts and Associated Connections 
 
Single-panel switchboards are rare in National Grid. A typical 
example would be an extensible panel board used as part of site 
auxiliary (3.3kV – 11kV) supplies. In the case of a ring main unit the 
ring switches can be locked in the open position and established 
as Point(s) of Isolation. 

6.1 Safety switching on metal enclosed switchgear is covered by 
Management Procedure NSI 1 “Operational and Safety Switching”. 

 
Point(s) of Isolation on this type of Equipment is established at the 
relevant spout orifice shutters using the principle of the point at which 
the Equipment being worked on can be made Live. 
 

Figure 6.1A – Work on Associated Connections 

6.1d As there is a risk that the incorrect cover plates could be removed 
and that access may be made to Live connections, Personal 
Supervision is required during the removal of cover plates by a 
Senior Authorised Person. 
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Guidance 
NSI 3 
6.2 

NSI 3 
7.1 to 7.4 

 Work on a Circuit Breaker or Voltage Transformer 
 
7.1    When work is carried out on a circuit breaker or voltage transformer 

which has been removed from its service position, electrically 
discharged, and transported to a workshop or similar area, the formal 
requirements of the safety rules do not apply. 

If the work is to be carried out in the switchroom or enclosure where 
the fixed portion of the switchgear is situated, the shutters of any 
spouts which are, or may become, Live shall be Locked shut. 

 
Danger notice(s) shall be attached where applicable on or near to the 
Live Equipment at the limits of the work area. 

 
The Senior Authorised Person shall assess the means of achieving 
Safety from the System. 

6.2 Safety switching on metal enclosed switchgear is covered by 
Management Procedure NSI 1 “Operational and Safety 
Switching”.   

 
Point(s) of Isolation on this type of Equipment is established 
at the relevant spout orifice shutters using the principle of the 
point at which the Equipment being worked on can be made 
Live.  

 
Figure 6.2A – Work on Spouts 

 
6.2ci Refer to guidance Section 5.4. 
 
6.2cii Primary Earth(s) applied to the spouts will demonstrate 

that the spouts in question are not Live and have been 
discharged.  A Sanction for Work can then be issued to 
enable removal of the Primary Earth applied to the spouts 
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7 Work on a Circuit Breaker or Voltage Transformer 
 

7.1 Access to spouts shall be controlled as per Section 4.3. 
 

7.2 Since the switch board will be Live, it is important that shutters are 
immediately Locked shut as this is the main control measure to 
prevent access to Live spouts in the work area. 

 
7.4  The Senior Authorised Person shall assess the extent and nature 

of the work and the hazards present. Instructions can be confirmed 
in the risk assessment and method statement. 

 
A LV Permit for Work would normally only be required if the 
isolation of Low Voltage (LV) and mechanical supplies are 
necessary in addition to that isolation brought about by removing 
the circuit breaker or voltage transformer from the service position. 

 
It is important to note that spout orifice shutters Locked shut for 
this work are not considered as Point(s) of Isolation, but as a 
physical barrier to avoid System derived hazards. The Key(s) for 
any shutters shall be Locked in a Key Safe. 

 
When work requires operation of the circuit breaker this can be 
carried out either using the slow-closing jack or via the LV trip and 
close supplies.  
 
If the LV supplies need to be restored and the umbilical cord is 
attached, a formal agreement to operate the circuit breaker via an 
“Operate As Required” shall be obtained from the appropriate 
Control Person.  
 
If the circuit breaker is being operated via the slow-closing jack, 
then the “Operate As Required” instruction does not need to be 
obtained. 

 

Guidance 
NSI 3 
7.1 to 7.4 
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Guidance 
NSI 3 
7.4 Cont: 

 
 

 
Figure 7.4A - OCB Withdrawn and Umbilical Removed 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.4B - Voltage Transformer Withdrawn 
 
Note: the primary (rear) and secondary (front) connections are automatically 
broken by withdrawing the VT 
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Guidance 
NSI 3 
7.4 Cont: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.4C Working on Withdrawable HV Equipment in the Switchroom 
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Appendix A – AEI VSLP9 Test Bushing Application Instructions 
 

(All images produced before the Arc Flash PPE became mandatory) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PREPARE 3 OFF 150mm2 PORTABLE PRIMARY EARTHS WITH EARTH CLAMP AT EACH END. APPLY 3 OFF 
EARTH CLAMP ENDS TO EARTH BAR & CONNECT THE OTHER END VIA EARTH CLAMP TO SHORT BAR 

BOLTED TO BOTTOM END OF TEST BUSHING. 

LOCATE TEST EARTH POINT & CLEAN. IF TEST EARTH NOT FITTED USE SWITCH HOUSE EARTH BAR. 

FIT & SECURE EARTH BAR TO TEST EARTH POINT. 
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AS SHOWN (ABOVE LEFT) EARTH CLAMP CLAMPED TO SHORT COPPER BAR BOLTED TO THE BASE OF 
THE TEST BUSHING. 

AS SHOWN (ABOVE RIGHT) 3 OFF TEST BUSHINGS CONNECTED TO EARTH READY FOR APPLICATION 

 
PRIOR TO THE APPLICATION OF METAL ENCLOSED SWITCHGEAR MOVABLE EARTHS/TEST BUSHINGS; 

WHERE PRACTICABLE IT SHALL BE PROVEN THAT THE SPOUTS ARE NOT LIVE BY USE OF A 
POTENTIAL INDICATOR. PRIOR TO CHECKING A PROVING UNIT SHALL BE EMPLOYED TO CHECK  

FUNCTION  OF  POTENTIAL INDICATOR.  FOLLOW POTENTIAL INDICATOR INSTRUCTIONS FOR USE. 
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APPLY TEST BUSHING SECURING BOLTS (2 OFF ADJACENT TO EACH OTHER) TO EACH SPOUT 

FLANGE I.E. 6 OFF SECURING BOLTS. 

APPLY ONE TEST BUSHING AT A TIME, OFF SET SLIGHTLY FROM MID-POINT CLAMP PUSH UPWARDS 
& TWIST TO ENGAGE CLAMP WITH SECURING BOLTS. 

SECURE TEST BUSHING IN PLACE TIGHTENING UP THE TWO BRASS CLIPS/NUTS/WING NUTS. 

 
REPEAT SEQUENCE ABOVE FOR OTHER TWO PHASES. 
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TO REMOVE CARRY OUT ABOVE SEQUENCE IN REVERSE. 

ENSURE TEST BUSHING IS REMOVED FIRST.  PRIOR TO REMOVAL OF EARTH CLAMP. 

FURTHER INFORMATION ON TEST BUSHINGS CAN BE FOUND ON AEI DRAWING A2323251  

(TYPE VSLP9-15 ARRANGEMENT OF MAIN SPOUT TEST STICKS). 
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Appendix B - Authorisation Matrix for Contractors Personnel 

 
 

Contractor 
Personnel 

Person Competent 
Person 

Authorised 
Person 

Senior 
Authorised 

Person 
Sections N/A N/A N/A N/A 

 
 

Contractors Personnel 
 

Contractors by law have a duty to provide a safe system of work for their employees. 
 

National Grid have a duty in law to employ competent Contractors to undertake work on metal enclosed 
switchgear and provide them with relevant safety information to enable them to develop their own safe 
systems of work. 

 
National Grid Supply Chain Management processes ensure competent Contractors are selected. 

 
Once a competent Contractor is selected, National Grid has a duty to ensure the Contractor understands 
Danger(s) associated with undertaking work within an HV switchroom or compound, permit systems, 
demarcation and safe access and egress, including movement of objects and vehicles etc. This is 
accomplished by Contractors employees being authorised to National Grid Safety Rules and to NSI 6 
and 8, via Management Procedure - NSI 30 “Appointment of Persons”. 

 
The Contractor selected shall be an expert in the area of HV Metal Enclosed Switchgear with spouts 
and therefore there is no requirement for authorisation under NSI 3. 

 
Before a Safety Document is issued the Senior Authorised Person shall be authorised to NSI 3 and 
shall ensure the Contractors risk assessment and method statements cover the Danger(s) identified   in 
NSI 3. 

 
The National Grid Senior Authorised Person will issue a Safety Document to Contractors 
Competent Person authorised to NSI 6 & 8. 

 
Note: If the work involves the application of Drain Earth(s) the Contractors Competent Person shall 
be authorised to Management Procedure - NSI 2 “Earthing High Voltage Equipment”, or the Senior 
Authorised Person shall manage the Drain Earth(s) via the Safety Document transfer process. 
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