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Foreword 
This Policy is issued with the approval of the Network Development Manager, 
Network Performance & Safety.  This is the first version of the document to be 
issued.  

This Policy details the additional design requirements for assessing the connection of 
generators or load connected at 33kV by means of 33kV cable connections greater 
than 5km, referred to as ‘long cable connections’. 

The requirements of this policy are in addition the requirements of the existing NIE 
Networks load and generation connections design policies listed in appendix 1. 

Introduction 
It is NIE Networks Policy to set out the connection design requirements when 
considering the connection of load and generation using long 33kV cable connections 
greater than 5km. 

The purpose of this document is to provide guidance on the design considerations, 
assumptions and network studies that will determine the maximum length of any long 
cable connections, up to a maximum cable route length limit of 35km.  

This upper limit reflects the findings of an independent study carried out for a range of 
33kV cable connection parameters, and makes provision for any significant changes to 
future cable & switchgear specifications that would necessitate further consideration of 
the Transient Recovery Voltage (TRV) and Transient Over Voltage (TOV), as referred 
to in section 4 below.  
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1. Type of Connection 

Two types of long cable connections are considered: 

I. Cable only connection 
II. Cable and overhead line connection 

I. Cable only connections 

This is where the entire connection is by means of underground cable, and where the 
cable length is greater than 5km.  

Further to the requirements of this policy, the design should take account of the 
additional requirements (and associated costs) of policy document 5/027 ‘Cable 
Information for Supply of XLPE Cables for use on NIE Networks at Voltages 11kV 
AND 33kV’. 

II. Cable and overhead line connections 

This is where the connection design is by means of a combination of cable and 
overhead line, where the total combined length of the cable element exceeds 5km. 

Further to the requirements of this policy, the design should take account of the 
additional requirements (and associated costs) of policy document 5/027 ‘Cable 
Information for Supply of XLPE Cables for use on NIE Networks at Voltages 11kV 
AND 33kV’. 

2. Design parameters 

When designing 33,000 volt long cable connections, the following design parameters 
need to be assessed individually: 

I. Capacity & voltage drop/rise 
II. Capacitive charging 

III. Circuit resonance 
IV. Transient Recovery Voltage (TRV) 
V. Transient Over Voltage (TOV) 

The maximum permissible route length will be the lowest route length determined 
from the individual assessments of each of the above design parameters, up to a 
maximum route length of 35km1. 

The requirements for assessing each of the design parameters are outlined below. 

I. Capacity and voltage limits 

For assessment of capacity and voltage limits normal design practice applies, as 
outlined by the existing NIE Networks policy listed in appendix 1. 

                                                 
1 The upper limit of 35km reflects the findings of an independent study carried out for a range 
of 33kV cable connection parameters, and makes provision for any significant changes to 
future cable & switchgear specifications that would necessitate further consideration of the 
TRV & TOV (as referred to in section 2 iv & v below). 
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The cable capacity must take account of the effective de-rating due to the charging 
current, which is significant with long cable connections. This is explained in more 
detail further below.  

In consideration of voltage rise for generation connections, for the avoidance of 
doubt, the following should be noted: 

 
− For direct 33kV connections to a non-cluster substation, a bus-bar voltage of 

33kV +3% is assumed. Therefore, with the voltage at the generator limited to 
33kV +6%, the voltage rise is limited to+3%. 

 
− For 33kV connections to a cluster substation, a nominal bus-bar voltage of 

33kV is assumed. Therefore, with the voltage rise at the generator limited to 
33kV +6%, the voltage rise is limited +6%. 

For voltage limits assessment, the maximum cable length limit will be determined 
from the voltage drop analysis (in the case of load) or voltage rise analysis (in the 
case of generation) for a specific connection design.  

II. Capacitive charging 

The length of a particular long cable connection will be limited by the capacitive 
charging current. The level of charging current will depend on the length and 
composition of the cable. 

The design limits for capacitive charging vary for different switchgear specifications 
and depend on whether the connection is: 

• underground cable only; 
• mixed cable and overhead line, or; 
• overhead line only 

For modern switchgear constructed to IEC 62271 specific charging current design 
limits apply for each connection type.  

For older switchgear not constructed to IEC 62271 the charging current rating may 
not be so easily determined and should be referred to Asset Management to 
determine an appropriate charging current limit. 

The charging current limits are summarised in the table below. 

 

Connection Type

Modern 33kV Switchgear 
(Manufactured to IEC 

62271)

Existing 33kV Switchgear 
(Manufactured to Pre IEC 

62271)
Cable Only 45 Refer to Asset Management
Cable/Line 25 Refer to Asset Management
Line only 10 Refer to Asset Management

Charging Current Limit (Amps)

 
It should be noted, as a cable has a maximum thermal current rating, the residual (or 
useful) capacity reduces as the capacitive changing current increases. So the longer 
the cable (of a particular size & rating, taking account of all additional cable laying 
factors e.g. grouping, ducting, ground temperature etc.) the lower its residual or 
useful capacity.  
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The maximum cable length limit will be determined from the charging current analysis 
for a specific connection design. 

III. Circuit resonance 

Long cables connections create the potential for resonance at individual harmonic 
levels. Resonance will depend on the local network background harmonics and any 
additional harmonic contribution from proposed connections. Each application will 
therefore require full G5/4 Stage 3 assessment including identification of potential 
points of network resonance.  

The G5/4 Stage 3 analysis for a specific connection, based on the maximum length 
determined by the requirements outlined in section 4 i & ii of this policy, will 
determine the extent of any required harmonic filtering.  

Where the required harmonic filtering is not technically or financially viable, the 
maximum cable length will be determined by the G5/4 analysis. 

IV. Transient Recovery Voltage (TRV) 

A transient recovery voltage (or TRV) for high-voltage circuit breakers is the voltage 
that appears across the terminals of a circuit breaker after current interruption. It is a 
critical parameter for fault interruption by a high-voltage circuit breaker; its 
characteristics (amplitude, rate of rise) can lead either to a successful current 
interruption or to a failure. 

The TRV is dependent on the characteristics of the system connected to the circuit-
breaker, and on the type of fault that this circuit breaker has to interrupt.  

NIE Networks commissioned an independent study on the assessment of long cable 
connections. This study concluded that for existing cable and switchgear 
specifications the effects of charging current and voltage rise were a much greater 
limiting factor to cable length than TRV, and therefore that no site specific TRV 
assessment is required. 

Where NIE Networks makes a significant change to cable or switchgear 
specifications, further consideration will be given to the transient recovery voltage 
limits. 

V. Transient Over Voltage (TOV) 

Switching over voltage is caused when switching operation is carried out under normal 
conditions or when a fault occurs on the network.   When an unloaded long line is 
charged, the receiving end voltage is increased considerably resulting in over voltage in 
the system.  Similarly when the primary side of a transformer or reactor is switched on, 
a transient over voltage occurs.  

Over voltage tends to stress the insulation of the electrical components and can 
damage them if it frequently occurs.  

Similar to the TRV, TOV is also dependent on the characteristics of the system 
connected to the circuit-breaker, and the characteristics of a fault.  
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As with the TRV, the independent study on the assessment of long cable 
connections referred to above concluded that for existing cable and switchgear 
specifications the effects of charging current and voltage rise were a much greater 
limiting factor to cable length than TOV, and therefore no site specific TOV 
assessment is required. 

Where NIE Networks makes a significant change to cable or switchgear 
specifications, further consideration will be given to the transient over voltage limits. 

3. Additional design considerations 

Policy Document 5/027 ‘Cable Information for Supply of XLPE Cables for use on NIE 
Networks at Voltages 11kV AND 33kV’ outlines specific requirements for long cable 
connections in respect of earthing, sheath testing, sectionalising and ducting.  

In addition to the requirements of this document, all connection designs, and 
associated costs, must take account of the additional requirements of 5/027, with 
particular attention to section 6. 

4. Connection Offer 

The Connection Offer, and as appropriate, the Connection Agreement, for long cable 
connections should consider the need to include some or all of the following: 

 
I. The Generator’s installation shall comply with the requirements of 

G59/1/NI, G5/4-1, P28 and P29. These documents are primarily aimed 
at ensuring that the quality of supply of electricity consumers connected 
at or beyond the point of common coupling are not affected by the 
operation of the Wind Farm.  Due to the presence of system 
impedance between that point and the Generator, the installation of 
starting arrangements, which comply with those requirements, will not 
always ensure that the quality of supply (during starting) within the 
Generator installation is also within the requirements of P28. NIE 
Networks shall not have any liability to the Generator for any variance 
outside the limits as defined in P28 that may occur at the intake point or 
on Your own system where they are caused by Your own installation.  
Information relating to source impedance/fault level at the point of 
connection can be provided on request to assist You in assessing the 
likely impact of Your proposed starting arrangements on Your own 
system. 

 
II. ‘You shall provide details of the proposed Stage 3 Harmonic studies up 

to the 100th Harmonic, including any mitigation works required.  NIE 
Networks will comment on the Stage 3 Harmonic studies prior to 
commencement of the installation.  The costs of any mitigation works 
required at the Wind Farm shall be borne by You. No development 
shall take place until the Stage 3 harmonic report has been has been 
submitted to and agreed in writing by NIE Networks. On request NIE 
Networks will provide you with the relevant background harmonic 
associated with the Connection Point.’ 
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III. ‘In the event of a failure to the cable or cable components of a long cable 
connection, specific fault location techniques are required that rely on 
cable sectionalising. The time to locate the fault will therefore depend on 
the length and number of sections of a specific cable connection and the 
route of that cable. In contemplation of a long cable connection option, 
the potential impact of additional fault location duration should be 
considered.’ 
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Appendix 1 – Load and generation connection design policy 
 
3/009  Fault Level Design 
 
7/025  33kV Connected Customers 
 
11/005 Planning Limits for Voltage Fluctuations Caused By Industrial, 

Commercial and Domestic Equipment - ENA ER P28 
 
21/002 Guidelines for the Connection of Embedded Generation to the NIE 

Distribution Network 
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