
 

 

 

 

 
 

15 November 2019 

 

ICCC 

feedback@ICCC.mfe.govt.nz 

 

To whom it may concern 

Re: Invitation to provide evidence 

 

1. Thank you for the opportunity to provide evidence to the ICCC that may assist in setting emissions 

budgets pursuant to the Zero Carbon Bill. 

2. Our evidence covers two topics: 

a. Network strategy – lifecycle and upgrades, which we expect will be affected by transitional 

impacts associated with an emissions budget. 

b. Our own emissions profile, identifying emissions likely to be affected by an emissions 

budget. 

Orion’s position 

3. Electricity is a key adaptation tool for our community, when transitioning to a low carbon economy. 

4. A resilient electricity distribution network becomes more important as NZ relies more on electricity 

to achieve its low carbon goals. 

5. We are ready and are considering and planning for the effects of the low carbon transition on our 

network. 

6. Changes in our regulatory framework would be useful to help us prepare, specifically: 

a. ensuring the ‘step change’ criteria in a DPP is flexible enough to deal with the uncertainty 

and changes in investment that accompany climate change action 

b. ensuring that the Commerce Commission recognises that investment in low carbon 

solutions and resilience is key to creating trust in our electricity supply, which in turn will 

encourage its use as an alternative to fossil fuel energy 

c. providing the ability to recover costs associated with Orion becoming carbon neutral 
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Background 

7. We are the electricity distribution business (EDB) that serves Christchurch and central Canterbury. 

Our network covers the area shown in Figure 1. 

Figure 1 

 

8. We serve approximately 204,000 customers and maintain around 8,000km of lines. We are 

community owned through the Christchurch City Council and Selwyn District Council and have 

100% ownership, but not operational control of Connetics Ltd, a lines contracting company. 

9. We are a member of the Climate Leaders Coalition and submitted in support of the Zero Carbon 

Bill. Our submission supported: 

a. a coordinated, coherent policy and government agency response to the climate action 

challenge 

b. a key role for the Climate Commission in leading a coordinated approach between 

Government agencies 

c. the Climate Commission leading collaborative discussions with agencies across sectors in 

the preparation of emissions budgets, reduction plans and adaptation plans to facilitate 

coherent and optimal policy settings for climate change action. 

Levers for change 

10. We assume there is a relatively direct relationship between the amount of carbon available in the 

budget, the price of carbon and the cost of fossil fuels. The level of budget influences the speed of 

any price increase. 
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11. Electrification is likely to play a large role in any low-carbon action taken by businesses. We are 

already receiving increased approaches from businesses who are planning to decarbonise and wish 

to discuss ways to reduce their emissions by using electricity. Anecdotally, Orion appears to be well 

placed to provide advice in this space as it is viewed by many as a relatively neutral party, with no 

revenue incentive to encourage conversion. 

12. We anticipate that an emissions budget will increase the demand for electricity within our network. 

The level of the emissions budget will influence the rate of change in demand, due to its 

relationship with the cost of alternative fossil fuel sources of energy. 

13. Our network is built for a calculated peak load, allowing for some growth. As you can imagine, this 

changes over time. For example, you would expect network built now to account for an increase in 

future peak demand as a result of the low-carbon transition. This would not necessarily be the case 

for areas of the network built in the past that have not received recent upgrades. 

14. The rate of change in demand for electricity will drive the rate at which we will need to upgrade 

areas of the network which are not large enough to accommodate increases in demand.1 

Resilient network 

15. We are a lifelines utility and have a vital responsibility to our community to ensure a resilient and 

safe electricity supply. This fact was reinforced by our experiences during the Christchurch 

earthquakes.  

16. We have multiple strategies to ensure our network remains resilient, including our pricing strategy. 

We use pricing to create and manage customer behaviour in order to maintain resilience and the 

quality and reliability of electricity delivered to our customers. The introduction of an additional 

pricing variable i.e. carbon, will influence these behaviours. 

17. In brief, our pricing is intended to smooth peak electricity load on our network across the day, in 

order to: 

a. optimise the size of the network we build, rather than building for peak 

b. ensure the quality of the electricity we supply is maintained  

c. take a managed approach to the upgrade of vulnerable areas of the network 

d. reduce distribution losses along the network 

18. To smooth peak load, we: 

a. issue ‘control period’ price signals to major customers, who have subscribed to this price 

plan. Subscribed customers respond by reducing their demand for electricity at peak times, 

either by using distributed generation (ie diesel powered generators) or by choosing to 

time their heavy demand for off peak times. 

b. use ‘ripple control’ signals, matched with pricing plans, to control when hot water is heated 

at residential properties who have signed up to this approach. This schedules water heating 

to occur off peak (i.e. typically overnight). 

 

1 for example, from conversion of coal boilers, uptake of EVs and reduced use of distributed generation 
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19. When we issue control period price signals, we receive an approximate load reduction of 18MW. 

Because the response is to a price signal, we can’t guarantee that all of that response is due to 

customers using diesel generation. However, we have calculated that an 18MW response equates 

to approximately 360,000L of diesel in one year. On average, we expect our large customers run 

their generators between 50 to 100 hours per year. 

20. Major customers who do achieve this response through distributed generation often have a 

generator as a backup power supply, due to past earthquake experience and a desire to maintain 

business continuity. While not ideal from an emissions perspective, operating these generators on 

a regular basis ensures they remain regularly serviced, so improving readiness for major events. 

21. The marginal cost of diesel currently sits at around 50-60 cents per kWh. At current prices the value 

in peak cost reduction is around $1.50 per kWh if a customer runs the generator for 100 hours. 

There is therefore a sizeable margin before using diesel becomes uneconomic for major customers. 

Social or consumer pressure appears to be the bigger driver for change amongst the customers that 

have approached us about their generators. 

22. Assuming that the price of carbon reaches the point where it is no longer economic for major 

customers to use generators at peak times, our network load will increase at those times. We have 

the capacity to service this increase in the short term, however: 

a. it decreases the ability of our network to respond to outages and unexpected demand. 

b. our peaks will increase and as a result upgrade works to cover this increased demand will 

have to be brought forward if we are to maintain similar levels of reliability to today.2 

23. Given past experience, we are of the view that customers that have generators will keep them as a 

resilience measure, but may choose to use them less for reducing peak load as environmental 

pressures build and the cost of carbon increases. 

24. We have started an investigative process to identify low emission solutions for diesel generation 

that allow the learned behaviour and network resilience benefits to remain. Currently most 

generators can use a 5% biofuel mix and still remain within warranty. However, we view this as an 

incremental interim step, to a long term low carbon solution. 

25. A study of biodiesel generation at higher blends, using our network SCADA system to monitor 

output is the next step. This is still being scoped but we are happy to share the results once they 

are received. 

26. Anecdotal evidence from generator suppliers suggests that biofuel blends above 5% present 

challenges, but we believe they should still be investigated properly before being ruled out and we 

are lucky to be in a position to do so. Battery technology at the size required to replace diesel 

generation during control periods is not currently economic. 

27. Hydrogen is also a future fuel option we are investigating. Given the level of interest and 

development it may be proven as a solution, although we do not expect it to be a viable alternative 

to fossil fuels during the most recent emissions budget. 

28. We note that the use of pricing to smooth load is not copied through the majority of the country, 

so the customer behaviour in central Canterbury is a relatively unique combination of past 

experience and long term price strategy. 

 

2 Peak load increases associated with EV’s and their charging is expected 
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Electric vehicles 

29. Control period pricing is used for major customers. Ripple control of hot water heating and 

day/night pricing is used for residential customers to similar effect.  

30. On average, our residential feeder network currently experiences an after diversity peak load per 

household of just over 3kW.  Our low voltage residential feeder network is designed/built to allow 

for approximately 5kW of after diversity load – this higher kW amount is to account for variations 

from the average at times.3   

31. We calculate that after diversity, a typical electric vehicle (EV) will add slightly less than 1kW of load 

to the network when charging, when viewed at a HV level. At a local low voltage feeder level (i.e. 

the wire/cable down a street), the impact of EVs on the network is higher, as the benefit of 

diversity decreases as the number of households that load is averaged across decreases.   

32. Consequently, the peak load impact of EVs charging up when people immediately get home from 

work is likely to be greater than 1kW, but below the size of a typical household three pin plug 

(roughly 3kW) at the low voltage residential feeder network level. Thus, combined with existing 

peak load of a household of just over 3kW (as mentioned above), a home with one EV may 

contribute up to 6kW at peak.  A two car household has the ability to increase peak load 

contribution even further.   

33. The result is that at high penetration rates of EVs down a street, the capacity of the line/cable may 

approach its limit if all EVs are charged at the same time.  A graph from a residential electricity 

monitor showing the load profile associated with two EVs charging overnight is shown at Figure 2.   

 

Figure 2 

 
 

 

3 Older parts of our network were only designed for 1.5kW of load, although these have generally been reinforced 
over time. 



 

 

- 6 - 

 

34. The challenge is not unique to residential households, but also businesses. If businesses choose to 

charge EVs at work, they are adding to their daytime load. If they incentivise staff to charge at 

home, the residential problem remains the same. 

35. We anticipate that our network will adapt to the uptake of EVs. During the next few years when 

uptake of EVs is anticipated to be relatively low , we will work on establishing behaviours to 

encourage customers to charge at different times (increase diversity) and upgrade network where 

required. 

36. We do not anticipate EVs being such a significant problem for the electricity industry that “anti-EV” 

arguments citing the problems EVs will bring the electricity industry, are valid.  Our own position is 

that we believe EV uptake should be encouraged as quickly as possible in order to achieve 

decarbonisation goals, and the costs/challenges associated with EV impact on the electricity 

industry can be managed.   

Dynamic network 

37. As the cost of carbon increases we anticipate businesses will look to reduce costs where they can, 

not only through using our network. Distributed generation such as solar is one solution likely to 

become increasingly popular, even though it is uncertain what impact solar will have on emissions 

nationally. 

38. Whatever solution is chosen, we anticipate that the business or residential customer will wish to 

share excess generation using our network. This requires a resilient low voltage (LV) network, with 

the ability to manage two-way flows.  

39. Due to our standards our LV network is robust enough in the short term to manage two way flows, 

and we are investigating possible future impacts. 

Regulatory Framework 

40. Our operations are strictly regulated, with particular control exercised by the Commerce 

Commission and the Electricity Authority (EA). Our evidence will focus on the ‘price path’ controls 

used by the Commerce Commission and its relationship with changes in customer demand.  

41. There are two types of price path control: 

a. Default Price Path (DPP) – this contains standardised price controls for most EDBs, 

specifying the total allowable revenue they can charge, along with standards for the quality 

of services that must be provided. 

b. Customised Price Path (CPP) – this applies for EDBs who are unable to recover all of their 

costs under the DPP. An EDB must apply for a CPP and will only do so in exceptional 

circumstances as it is a resource intensive exercise. 

42. Orion obtained a CPP to support the earthquake repair and recovery process and is now moving 

back to a DPP. Our next DPP will contain allowances for operating expenses (opex) and capital 

expenses (capex) for the period FY21 to FY25.  

43. An emissions budget will have two effects on our opex and capex: 

a. As the cost of carbon increases, so will our opex due to our use of diesel and petrol in our 

fleet and our network support generators, along with the use of SF6 in our high voltage 

circuit breakers. 

b. Increased demand for electricity and use of localised generation using two-way flows 

(discussed above) may bring forward network upgrades, with a resultant increase in capex.   
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44. We have some limited operational control over our emissions, with the exception of some 

‘intractable’ emissions such as distribution losses and embodied carbon in network assets.4 We 

anticipate being able to manage our exposure to cost increases to a degree and have been 

investigating the potential to offset any remaining intractable emissions. It would be helpful if a 

pursuit of carbon neutrality by EDBs could be considered an allowable expense by the Commerce 

Commission.  

45. We are also used to adapting to changes in customer demand over time, as our operating 

environment changes. Climate change is another of these changes. A key characteristic of climate 

change is the uncertainty of its effect (whether physically or through transitional impacts) on 

customer behaviour. 

46. Our revenue structure is a rigid framework of rules, governing the circumstances of when and how 

we are able to recover various costs. 5 The structure is not well equipped or particularly flexible to 

deal with the uncertainty from changes in customer demand driven by climate change, which affect 

our costs, but are somewhat difficult to predict or attribute to one particular source. 

47. We are entering a period when to maintain customer trust in our electricity supply, investment and 

spending is necessary, to improve its resilience and reliability in the face of changes in customer 

demand and use. Due to the difficulty our current revenue framework has in dealing with the 

dynamic nature of investments driven by climate impacts, we could face an increasingly tight 

budget for works related to a low carbon transition. This has the potential to stymie initiative or 

innovative electricity solutions, at a time when these things should be supported. 

48. A possible way this difficulty could be addressed, was if the step change criteria associated with 

DPP’s were reviewed and altered to allow for incremental investment associated with climate 

change to be taken into account. 
 

Emissions Footprint 

49. In 2009 Orion commissioned an analysis of our carbon emissions profile. This measured our 2007 

carbon emissions and Connetics emissions. We understand this was the first carbon footprint 

assessment undertaken by an electricity network in Australasia and potentially a world first.  Our 

early measurement and consideration of carbon in our activities reflects our long held concern for 

climate change. The joint measurement of Orion and Connetic’s emissions are set out in Figure 3. 

 

 

 

 

 

 

 

 

 

 

4 Orion’s emissions are discussed later in the document 
5 Commerce Commission “Default price-quality paths for electricity distributors from 1 April 2015 to 31 March 2020-Low cost forecasting 
approaches (28 November 2014), para 3.40 specifies the step change must – be significant, robustly verifiable, not be captured in the other 
components of the projection (base year, trend factors, capex or recoverable costs), be largely outside the control of the distributor and in principle 
be applicable to most if not all distributors. 
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Figure 3 

 

 
 

 

50. In 2018 we measured our FY18 carbon emissions through the Enviromark CEMARS process. The 

emissions of Orion (excluding Connetics) are set out in Figure 4.  

 
Figure 4 

 

 

Losses 

51. For FY18, around 66% of our emissions profile could be attributed to electricity losses along our 

distribution network. The losses are measured by accounting for the amount of electricity that 
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enters our network at grid exit points (GXPs) and subtracting the amount of electricity that is 

reported as delivered by electricity retailers. 

52. Our losses have the following characteristics: 

a. They are partly made up of ‘non technical’ losses, which can be attributed to metering and 

reporting errors. These create the biggest variation in losses from year to year.  

b. They otherwise comprise ‘technical losses’ that occur as a result of the laws of physics. We 

take some account of potential technical losses in design decisions and our pricing 

strategy,6 but methods to address technical losses are primarily to significantly overbuild 

our network which would be at high cost to our community, for limited benefit given 

technical losses can never be completely removed. We are also disincentivised from 

overbuilding our network by Commerce Commission controls.  

53. Emissions associated with losses are directly related to NZ’s generation mix. We are not currently 

obligated to account for these emissions, as that is done at the point of generation, but we will 

have to account for losses if we wish to be carbon neutral. It will be interesting to observe whether, 

as the cost of carbon increases, generators may look to share this cost. 

54. Orion is currently exploring options to offset its footprint and as such, has calculated the change in 

emissions profile over time as a result of changes in NZ’s generation mix. The results can be found 

in Figure 5. As can be seen, as the mix of NZ’s electricity generation changes, Orion’s emissions are 

expected to drop until they climb again as a result of increased demand for electricity driving 

growth (& loss) around the network. 
 

Figure 5 

 

Fuel 

55. We expect an increase in the cost of carbon will have the greatest impact on our cost of petrol and 

diesel. Our fuel use is currently made up of: 

 

6 Orion’s transformer selection criteria incorporates a calculation of the value of losses over the transformer’s 
lifecycle; our control period and day/night pricing signals for demand reduction at times when losses are highest 
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a. Fleet passenger vehicles – appropriate for conversion to EVs in many instances 

b. Operator and emergency vehicles – these must be 4WD and able to operate in all kinds of 

terrain 

c. Generators – used to support our network when under repair or maintenance and to 

support business continuity at critical sites 

56. Our operations are supported by a wider pool of contractors who face similar challenges in terms 

of ensuring their vehicles are fit for purpose. Connetics’ profile is shown in Figure 6. As can be seen, 

it has a heavy reliance on diesel, as it uses operator utes and heavy lift vehicles in maintaining the 

network. This is broadly similar to other contractors. 

 
Figure 6 
 

 
 

57. As discussed above, we are currently investigating resilient alternatives to diesel. Resilience is key, 

as a lifelines utility it is important to ensure the ongoing ability of our vehicles and generators to 

service the network in all types of disasters, weather and terrain.  

58. Currently, warranties for diesel vehicles specify a 5% biofuel blend is acceptable for immediate use. 

We view this as a helpful interim step, but not a long term solution. Ongoing investigation into 

additional solutions is continuing. We expect a combination of EVs for fleet passenger vehicles and 

possibly hydrogen for heavy vehicles will be the result.  

59. As we develop our knowledge on solutions, we will work with contractors to ensure they can 

benefit from any developments. 

 

SF6 

60. SF6 is currently our only point of obligation under the ETS. We have a goal to hold losses under 0.8% 

per year which has been successfully achieved to date. We have undertaken a managed retreat 

from the use of SF6 since the 1980s, as viable options become available. 

61. Losses of SF6 within our network are currently equivalent to around 20 to 23 tonnes of CO2 on 

average each year. We also hold SF6 stock equivalent to around 35,000 tonnes within switching 

equipment and in refill tanks. 
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62. Because SF6 is such a potent greenhouse gas, we are tightening our processes in dealing with it, 
including the use of 3rd party real time monitoring equipment. We are continuing our managed 
withdrawal from SF6 in our network lifeycle, when viable, safe alternatives are available. 

63. We anticipate we will have an ongoing presence of SF6 in our network for at least the next 10 years 
at lower voltages and longer at 66kV, as we design SF6 out of our network through the lifecycle 
process.  

 
Thank you for the opportunity to provide evidence for consideration. Please contact us if you have any 
questions or wish to discuss any of our points in more detail. 

 
 
Yours sincerely 
 
 
 
Pip Newland 
Sustainability Lead 

 

 
 


