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1. EXECUTIVE SUMMARY 

 

1.1 Orion New Zealand Limited (Orion), as an electricity distributor or lines company, is responsible 

for constructing and maintaining an efficient and safe electricity network.  The Orion network 

covers around 8,000 square kilometres in central Canterbury between the Waimakariri and 

Rakaia rivers and transports electricity from nine Transpower grid exit points to approximately 

190,000 homes and business. 

 

1.2 In my statement of evidence for the Residential hearing I explained Orion’s electricity distribution 

network and outlined the importance of achieving protection for Orion’s key high voltage 

electricity assets.  

 

1.3 Orion seeks protection over the high voltage lines identified in the plans in my Appendix 1.  The 

length of these high voltage lines and the length of other lines on the Orion network are shown 

below.  Orion is not seeking corridor protection for low voltage lines or the majority of its 11kV 

high voltage line network. None of Orion’s 11kV Heathcote to Lyttelton lines run through the 

Industrial or Commercial zones.  

 Total km on the Orion network in 

the CCC area 

Total km Orion seeks corridor 

protection over 

66kV lines 95 95 

33kV lines 97 97 

11kV lines 752 3 

400V lines 1046 0 

 

 

2. INTRODUCTION 

  

2.1 My full name is Shane Charles Watson.   

 

2.2 I am the Network Assets Manager at Orion. 

 

2.3 My experience includes over 30 years’ engineering and asset management experience in the 

New Zealand electricity transmission and distribution sectors, and over 15 years’ experience 

with Orion in managing its electrical assets. 

 

2.4 In my role as Network Assets Manager, I lead a team providing a wide range of services 

overseeing the management, installation, maintenance and replacement of the Orion 

electricity distribution network. 
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3. CODE OF CONDUCT 

 

3.1 I confirm that I have read the “Code of Conduct for Expert Witnesses’ contained in the 

Environment Court Consolidated practice Note 2014.  I agree to comply with this code of 

conduct.  In particular, unless I state otherwise, this evidence is within my sphere of expertise 

and I have not omitted to consider material facts known to me that might alter or detract from 

the opinions I express. 

 

4. SCOPE OF EVIDENCE 

 

4.1 My evidence will outline the amendments that Orion is seeking to the proposed Christchurch 

Replacement District Plan (pRDP) following further discussions with Transpower New Zealand 

Limited (Transpower) over the course of the Residential chapter hearing.  

 

4.2 The key documents I have used, or referred to, in forming my view while preparing this brief of 

evidence are: 

a) Residential Proposal in the pRDP;  

b) Industrial Proposal in the pRDP;  

c) Commercial Proposal in the pRDP; 

d) Statement of Evidence of Mark Stevenson for the Christchurch City Council; 

e) Statement of Evidence of Roy Noble for Transpower New Zealand Limited for the 

Residential chapter hearing; 

f) Affidavit of Roy Noble dated 22 April 2015. 

 

5. THE ELECTRICITY INDUSTRY AND ORION’S PLACE IN IT 

 

5.1 I have outlined Orion’s role as an electricity distributor in my brief of evidence submitted for the 

Residential chapter hearing.  I will not repeat that evidence here.  

 

6. THE CORRIDOR PROTECTION RULES SOUGHT BY ORION  

 

6.1 Following discussions with Transpower and in light of the events at the Residential hearing, 

Orion has amended the relief it seeks.  

6.2 Orion has assessed the corridor protection required for its lines by applying the same 

methodology as explained by Mr Roy Noble in his statement of evidence for the Residential 

chapter and as undertaken by Mr Noble in regards to 66kV lines as explained in his affidavit 
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dated 22 April 2015.1  This calculation involves consideration of the distance a conductor 

swings, which is dependent on the following: 

a) Ambient temperature; 

b) Power being carried by the conductor; 

c) Wind speed; 

d) Type and size of the conductor; 

e) Tension that the conductor is strung at; 

f) Cross-arm configuration; and 

g) The length of the span between two towers. 

6.3 Mr Noble undertook an assessment of Orion’s 66kV lines and recommended a distance of 10 

metres either side of the centerline and 10m from the outer edge of the foundations of the 

66kV lines.  Mr Noble considers this would be appropriate to provide sufficient area to allow for 

most of the foreseeable maintenance of the 66kV assets.  Orion adopts this approach and 

recommendation.  

6.4 I have undertaken an analysis of an appropriate buffer for the 33kV and 11kV Heathcote to 

Lyttelton lines applying the same methodology as Mr Noble in the limited time available.  I 

have concluded that a 5 metre area either side of the centerline and 5 metres from the outer 

edge of the pole or foundations of the 33kV and 11kV lines would provide sufficient protection 

for those assets. As the 11kV Heathcote to Lyttelton line does not run through any Industrial or 

Commercial zones, Orion does not seek that 5 metre buffer be considered as part of this 

hearing, but I have included reference to it in this statement of evidence and in my Appendix 

1 for completeness.  

6.5 In light of this, Ms Buttimore has drafted a new rule (attachment 1 to her statement of 

evidence) which Orion considers would properly reflect this position.  That rule represents the 

relief sought by Orion in regards to the Industrial and Commercial proposals.   

 

  

                                                           
1
  Statement of Evidence of Roy Noble for Residential hearing, paragraphs [15]-[23]; affidavit of Roy Noble, 22 April 

2015, paragraphs [7] and [8].  
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7. ORION’S 66kV NETWORK 

 

7.1 This section remains the same as that in my Residential hearing evidence.  

 

7.2 Orion’s urban 66kV system supplies 16 zone substations in and around Christchurch City.  

The urban 66kV network is comprised of 54km of underground 66kV cable and 95km of 

double circuit 66kV overhead line.  The picture below shows Christchurch 66kV network and 

the table provides further detail on Orion’s 66kV overhead lines. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

66kV overhead lines  Kilometres Towers Poles Circuits 

Bromley-Heathcote 4.2 22 0 2 

Halswell-Heathcote 9.5 30 4* 2 

Heathcote-Barne� Park 4.1 19 0 2* 

Islington-Addington A 17.2 57 0 2 

Islington-Addington B 17.2 57 0 2 

Islington-Halswell 7.8 35 6 2 

Islington-Hawthornden 4.7 30 1 2 

Islington-Papanui A 8.9 56 1 2 

Islington-Papanui B 8.9 56 1 2 

Islington-Springston 13 34 1 2 

Total  95 396 14 20 

* One of these circuits is opera4ng at 11kV. 



 

7 

 

7.3 As a simplification, the 66kV lines that emanate from Islington GXP (to Addington, Halswell, 

Hawthornden, Papanui) can be thought of as the lines whose primary purpose is to supply 

power to the vast majority of west Christchurch under normal operating conditions.  They shift 

the electricity that arrives off the Transpower network at Islington to our 33kV, 11kV and lower 

voltage network, which in turn supplies around 90,000 customers in west Christchurch. 

 

7.4 The lines from Bromley to Heathcote and then onto Barnett Park supply the suburbs of south-

east Christchurch (Opawa through to Sumner, including hillsides areas) and Lyttelton.  These 

lines supply approximately 10,000 customers including lifeline company, Lyttelton Port. 

 

7.5 The 66kV line from Islington to Bromley, besides supplying south-west and south-east 

Christchurch, also serve a further purpose. It forms an interconnected loop of 66kV line that 

provides resiliency in the event of a failure at either Bromley or Islington, or a failure on the 

Transpower lines into each of these GXPs.  If Islington fails, electricity can be drawn off the 

Transpower network at Bromley and then transported via this interconnecting loop to western 

Christchurch – thus more quickly reinstating power supply to western Christchurch.  Similarly, 

if power supply to Transpower’s Bromley GXP fails, power can flow in an eastern direction 

from Islington down the Islington-Halswell-Heathcote-Bromley 66kV line to Bromley and power 

supply can therefore be more quickly reinstated to eastern Christchurch. 

 

7.6 All of our 66kV lines and cables support this resiliency function which Orion has engineered 

into its network.  In essence, we have designed our network in what is known as an 

interconnected ring formation.  This increases the security of power supply as, if one large 

cable or line fails, supply can continue from another direction. 

 

7.7 This interconnected ring system helps reduce the impact of any one outage on our high 

voltage network.  It does not however protect us against multiple outages occurring at the 

same time or any inability to access lines to repair, due to for example installation of buildings 

and fences underneath the lines (underbuild).   

 

7.8 Each 66kV cable or line in our network performs a critical role in adding resilience to our 

network and reducing the risk of long power outages anywhere in the city. 
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8. ORION’S URBAN 33kV NETWORK 

 

8.1 This section remains the same as that in my Residential hearing evidence.  

 

8.2 Orion’s urban 33kV system supplies another five zone substations in the western part of 

Christchurch and five zone substations in Selwyn District.  It is supplied from Transpower’s 

Islington 33kV GXP.  The picture below shows Christchurch’s urban 33kV network. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.3 Orion’s urban 33kV system consists of overhead lines and underground cables.  In recent 

years there has been an increasing amount of 33kV overhead line replaced by underground 

33kV cable as land has been developed and road controlling authorities have requested 

removal for road upgrades.  However, approximately 17km of 33kV overhead line remains and 

it is these stretches of line that we seek to have protected under the CRDP through suitable 

corridor protection rules.   

  

8.4 Over 11,000 customers have their power supplied off Orion’s 33kV network in Western 

Christchurch.  Many of these customers are large businesses and industries supporting 

hundreds of employees.  Lifelines company CIAL is also supplied off Orion’s 33kV network.  

 

8.5 Again, Orion’s 33kV network is designed so that each substation has two, or more, feeds into 
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it.  This increases the resiliency of power supply to the customer. 

 

9. ORION’S RURAL 33kV NETWORK 

 

9.1 This section remains the same as that in my Residential hearing evidence.  

 

9.2 Orion’s rural network, including Banks Peninsula, consists of a 66kV and a 33kV 

subtransmission system that supplies 21 zone substations from various rurally located 

Transpower GXPs and Islington.  The picture below shows Orion’s rural 33kV network. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9.3 As can be seen from the picture above, most of Orion’s rural 33kV network lies within Selwyn 

District.  However, an 80km 33kV network ring runs around Banks Peninsula.  This ring 

network starts in Motukarara, which sits just inside Selwyn District Council’s boundaries, and 

supplies around 5,000 homes and businesses. 

 

9.4 The Banks Peninsula 33kV lines are critical for continued supply of electricity to homes and 

businesses throughout the Banks Peninsula area.  There is no practicable alternative way for 

Orion to meet its legal obligation (under the Electricity Act 1992) to maintain supply to 
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properties in the Banks Peninsula area other than through the use of these 33kV lines. 

 

9.5 The Banks Peninsula 33kV line either follows the legal road corridor or has been installed on 

specifically designed routes taking into account engineering and environmental issues.  Under 

the Electricity Act 1992, Orion is only able to locate assets where they were prior to 1992, or 

along a legal road corridor, or on private property only if Orion holds a property right over such 

property. 

 

9.6 To relocate the Banks Peninsula 33kV line away from the road corridors or their current 

alignment through property, would involve extensive negotiation with private land owners and 

cost.  Such negotiation may ultimately prove unsuccessful anyway.  Any costs incurred for 

property rights and relocation of assets would also need to be passed onto electricity 

consumers resulting in higher power bills. 

 

9.7 Further, ground conditions and terrain away from legal road corridors is also often not 

favourable or practical for relocation of assets. i.e. for underground assets ground conditions 

could prevent trenching, while for overhead lines the contour of the hills determine whether 

clearances to lines can be achieved.  

 

 

10. PROTECTION OF ELECTRICITY LINES 

 

10.1 In summary the assets Orion seeks to have corridor protection rules for are: 

 

a) 95km of 66kV line in Christchurch 

b) 17km of 33kV line in Christchurch (around the Islington area, including CIAL) 

c) 80km of 33kV line that supplies Banks Peninsula 

d) 3km of 11kV line that supplies Lyttelton (including LPC) 

 

10.2 The importance of these identified electricity lines warrants, I believe, protection under the pRDP 

through suitable corridor protection rules.  Without such corridor protection rules there is a risk of 

development under the high voltage lines as no other legislation applicable to the lines provides 

suitable safeguard. 

 

10.3 In my residential evidence I outlined the legislative framework regarding the protection of 

electricity lines.  This is not repeated here.  The photographs and explanation of underbuild in 

relation to Orion’s lines is retained for ease of reference.  
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10.4 There are numerous instances on the Orion network of underbuild having occurred under high 

voltage lines.  

 

10.5 Some examples of where underbuild has occurred on Orion’s high voltage network are shown 

in the following photos 

 

 

 

 

  

 



 

12 
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10.6 Whilst existing cases of underbuild will not be affected or be able to be reversed by the 

insertion of corridor protection rules in the CRDP, it will stop any more instances occurring.  

There remain many places on Orion’s high voltage network where such underbuild is possible. 

 

10.7 For instance, on 1 April 2015 Orion takes ownership of the Islington-Addington 66kV line from 

Transpower.  Along this line are sections where the line crosses privately owned property.  

Without CRDP corridor protection rules, underbuild in some of these sections is possible. 

 

10.8 For instance, at the end of this section there is a Transpower-provided route plan and profile 

for a section of the Islington-Addington line.  The line is shown at the top of the plan via the 

thick black line.  The building clearance is shown at 4.5 metres (which is appropriate for a 

house roof being parts of a structure not normally accessible to persons but on which a person 

can stand) as a dashed line.   

 

10.9 The red circled areas show potential areas for underbuild.  In each of these areas the 

clearance from the ground to the point where any build would be prohibited because of the 

Code rules ranges from approximately 4m to approximately 8m. This distance is enough for a 

house (one or even two storey) to be built. 

 

10.10 Such a house, or a commercial building in other location, could be planned, designed and in 

some cases constructed near or under the lines without there being a requirement to notify 

Orion of the construction.  Under the Code, notification to Orion of a build is only required if the 

build falls within minimum distances.  Historically Orion has had experience turning up to a 

site, for inspection or maintenance etc, and finding a new structure under the lines that Orion 

had not previously been aware of. Such structures are sometimes within the Code distances. 

 

10.11 When such developments occur they can be very difficult and costly to overcome, especially 

retrospectively, and if they cannot be overcome, as is often the case, then the security of the 

affected line is compromised.  

 

10.12 Having a structure under a line can cause various issues, including some which a property 

owner may not be aware of before taking ownership of the property or building: 

 

• Lines (technically called conductors) do occasionally fall to the ground.  Fortunately 

such instances are rare, but it does happen.  Often such failures are due to third party 

activities such as falling trees; but insulators, conductors or conductor joints can fail.  

Clearly a dropped conductor poses significant risk both in terms of mechanical damage 
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and electrocution. 

 

• Periodically conductors will need to be replaced. Underbuild removes the possibility of 

the conductor being lowered to the ground if due for replacement.  This means any 

new line needs to be “rolled out” from the top of a tower and the old line “rolled in” from 

the top of a tower.  The new wire is generally pulled through from the towers at a 

reduced tension (with bigger sags).  If underbuild is present in a span, it may not be 

possible to reduce the tensions without hitting the buildings or getting uncomfortably 

close to them.  In such instances hurdles, or props, would generally be required to 

ensure conductors are kept clear of the buildings.  Other alternatives are possible, but 

add considerably to cost and they tend to increase loadings on the towers during the 

stringing works.  Some existing towers may not have sufficient capacity to allow such 

methods to be used safely. All of the above adds time, cost and safety risks to the 

replacement. 

 

• On lines strung with twin conductors, the spacers along the span also require periodic 

replacement (generally before conductors need to be replaced).  The usual method to 

access the spacers is for linemen to travel along the conductors on trolleys, often with 

the line still in service.  The weight of the lineman increases conductor sag significantly.  

If buildings are present under the line, the use of trolleys may not be possible due to 

insufficient clearance.  Other techniques such as use of helicopters (not good over 

buildings) or turning off the line and using elevated work platforms (if access permits) 

would be required. 

 

• Underbuild also causes problems for maintenance as well as replacement.  For 

instance, if a fault has occurred on a line, and say a damaged meter of the line needs 

to be replaced, instead of being able to replace the meter section by lifting a 

maintenance crew up to the line in say a crane or industrial cherry picker, now the 

entire length of line between the towers needs to be “rolled back” to a tower and a new 

section rolled out.  This means maintenance crews climbing the towers and 

undertaking much more complicated work.  This adds time, cost and safety risks to the 

maintenance.  It becomes even more problematic if access to the towers themselves 

has become difficult. 

 

• Given access requirements, maintenance of tower foundations can be problematic if 

structures exist around them.  The following photos demonstrate one example where 

fences had to be removed and the pavement closed off to undertake maintenance 
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work.  I am sure you can imagine the difficulties faced when a tower is in the “middle” 

of various underbuilds and the relative luxury of a neighbouring road is not present. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Having structures near lines and towers results in the need for Orion to communicate 

with home or business owners as to our maintenance and replacement plans.  This in 

turn means that we need to work in with any requests of the property owner for timing 

of works and quality of reinstatement (eg tower foundation replacement that involves 

extensive digging can lead to ‘owner requests’ for alternative look) 
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• Physical inspection of a line with underbuild becomes problematic as inspectors 

generally walk along the line route looking up at the conductor and joints.  Most 

inspection is visual.  Clearly the closer the inspector can get to the line the better.  

Buildings restrict access.  Thermal imaging cameras may sometimes be used, however 

these are not effective if too far from the line. 

 

• With any underbuild, there is the risk that landowners will install additional aerials and 

other ancillaries which may be too close to the live conductors to be electrically safe.  

This puts both the landowner and the security of electrical supply at risk.  It is 

impractical for the line operator to monitor such installations adequately. 

 

• Maintenance of the buildings under a line also becomes problematic and can be fatal if 

adequate electrical clearances are not maintained at all times.  Replacing roofing and 

guttering can be particularly hazardous. 

 

• Two types of noise occur with high voltage lines.  The first is caused by wind blowing 

across the conductors, insulators and structures. The second is caused by electrical 

discharges (corona) along insulators and conductors which produce a crackling sound.  

For this reason it is prudent to position buildings away from lines. 

 

• Rain water tends to run down conductors and drip off at the low point in the span.  If a 

building is situated under this point, the noise of the water hitting the roof can be noisy 

for occupants. 

 

10.13 The above hopefully shows that having structures (buildings/fences/swimming pools) under, or 

very near to, a line: 

 

• increases risk to people and property, 

• complicates maintenance issues adding significantly to maintenance costs and 

duration, 

• can annoy occupiers for various reasons,   

• possibly impacts on the reliability of power supply as repair can be delayed and take 

longer,  

• can create reliability issues due to land use creating discharges (i.e. smoke, dust) that 

degrades the electrical insulation performance of the line causing power outages, and 

• can, if an electrical fault occurs, have the potential to cause significant harm or death 

as the structure may incur hazardous voltages.  
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10.14 For many reasons therefore underbuild can have a major impact on Orion and its 

customers. 
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Potential underbuild area 

Approximately 4m to 

limit at lowest point 
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11. CONCLUSION 

 

 

11.1 Orion seeks protection over the high voltage lines identified in its submitted plans.  The 

length of these high voltage lines and the length of other lines on the Orion network are 

shown below.  Orion is not seeking corridor protection for low voltage lines or the majority 

of its 11kV high voltage line network.  The ‘buffer’ that Orion now seeks to provide 

protection to these assets is 10 metres in regards to the 66kV assets and 5 metres in 

regards to the 33kV and 11kV Heathcote to Lyttelton assets.  

 

11.2 Orion respectfully requests that this amended relief is granted.  

 
 
 
Dated:  24 April 2015 

 

 

 ______________________________ 

Shane Charles Watson 
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APPENDIX 1: PLANNING MAPS SHOWING ORION’S IDENTIFIED 66KV, 33KV AND 11KV HEATHCOTE TO 

LYTTELTON LINES 






























































