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[bookmark: _Toc180571014]Overview of the Electrical Infrastructure Capacity Report
Projects that upgrade electrical infrastructure to increase electrical capacity to school sites (for example, installing a new/larger transformer) can incur substantial capital costs to NZSPA. Many upgrades can also trigger a change to a higher tariff level or additional line charges, resulting in significant increases in a school's ongoing electricity consumption and costs.
Therefore, for any projects that create additional load to the existing electrical infrastructure, the site-wide electrical supply capacity must be understood first. Designing schools in Aotearoa New Zealand (DSNZ) standards contains this guidance in section 3.9 Electrical and ICT infrastructure.
Before undertaking a project that will increase the load on a school’s existing electrical infrastructure, investigate the below information:
the capacity of the existing supply,
how the existing load is balanced,
the size of the new load,
how that load needs to be spread to ensure load balance is maintained,
can the new load or any of the existing load be managed to ensure that the site capacity is not exceeded. 

Refer to Australian/New Zealand Wiring Rules AS/NZS 3000 and calculate the maximum demand for the school site. 
This report must provide evidence that the upgrade to the existing electrical infrastructure is required, and all other solutions have been considered. The report must be completed by an Energy Engineering, Electrical Engineer, or a professional with a similar level of expertise. 
NZSPA’s Technical Advisory Team and the Design Assurance panel will use this report to review:
the reasons for the upgrade
the scope of the project
the ongoing cost impacts.

This information should then be used to inform design requirements and options. 
Executive Summary
<This section should cover the following:
The purpose of this review
The scope of the review which should include: 
the current electrical capacity, 
connection arrangement and 
indicative costs of increase to capacity
a summary of findings including:
Whether the current infrastructure is sufficient for the new load for the school site.
The considerations required for the site if an increase in infrastructure capacity is the only solution.
Recommendations>
<This section is to be completed by an Energy Engineer, Electrical Engineer or a professional with a similar level of expertise>


Introduction and Background
<For NZSPA-led projects, an Electrical Infrastructure Capacity Review Report should be submitted at project initiation stage. 
For school-led projects, the requirement should be identified in the 10YPP condition assessment or as part of project scoping, and an Electrical Infrastructure Capacity Review Report should be completed to support the finding.>
<provide details here Include details from site inspection: site address, electricity and gas usage for the past two years, peak load of the site, etc >
<provide background of the electrical project that requires additional load and current stage of this project>


Current Connection Arrangements
ICP number of all electrical connections on the school site
<ICP (Installation Control Point) Numbers can be found on the schools Electricity Retailer invoice, it a is a 15-character alpha-numeric code>
[image: ]
< Provide the ICP number of all the electrical connections on the school site>
[bookmark: _Toc216183748]


[bookmark: _Toc180571019]What is the school’s current tariff category?
<By inserting the schools ICP(s) into the Electricity Authority (EA) portal, you can determine: 
the ICP’s tariff category (each Electrical Distribution Company has their own tariff categories) 
how each of those tariff categories is applied
the ICP’s Chargeable Capacity, if it has been recorded in the EA Portal.

See the examples below: 
EA Portal showing pricing category code and chargeable capacity for site – 
[image: ]
Distribution Company pricing –
[image: ]
<Provide school’s current tariff category>


[bookmark: _Toc180571020]What is the existing pole fuse size, e.g., 100amps, 160amps, etc?
<This will need to be requested from the Electrical Distribution Company. They may have it recorded, but most likely it will require the fuses to be pulled and visually checked. This will mean that the school site will need to be powered down and there will be a cost to the project.>
Example:
[image: ]
<provide pole fuse size>


[bookmark: _Toc180571021]Does the transformer supply any ICP’s other than the school ones? Provide details. 
<This information can be requested from the Network Distribution Company.>
Example:
[image: ]
<Provide details of supply from the transformer to other customers>


[bookmark: _Toc180571022]Collect the ½ hourly consumption data for the last two years for this school site?
<The school need to request from their electricity retailer:
1. ½ hourly usage data for the last two years – they should provide this in a CSV file.
A cost and consumption report for 2 years – showing all costs invoiced for each invoice period including pass through costs such as distribution, transmission and EA charges.
Based on this information produce a chart showing the usage over the period collected.>
Example:
½ hourly electricity usage in chronological order
[image: ]
½ hourly electricity usage from highest to lowest
[image: ]
½ hourly usage for the first 4 days of the week with the highest peak.
[image: ]
<Provide 1/2 hourly consumption data for the last two years and provide data evidence>
Provide an electrical line diagram to show:
main switchboard and distribution boards (and their switch capacity) 
size, types and approximate length of mains and submain cabling (and the number of phases) 
Example:
[image: ]
<include the diagram in the Appendix A>


[bookmark: _Toc180571024][bookmark: _Toc180571025]New Electrical Load 
What is the ICP number for the connection that the new load will be attached to?
<Provide the ICP number for the connection that the new load will be attached to>


[bookmark: _Toc180571026]Is the current electrical infrastructure sufficient for the new load? If not, what alternative options have been explored to accommodate this new load without a capacity upgrade?
Before considering an upgrade to the existing electrical infrastructure, all the alternative options should have been explored. These solutions include but are not limited to the following:
manual load management  
set timers on heat pumps so they turn on at different times staggered over a 1–2-hour period, starting early in the morning. The heat pumps work together so the temperature in an occupied teaching space gradually reaches 20 – 22 degrees C. After they reach this desired temperature, they will automatically turn off. This will flatten the electrical load curve. 
set heat pump fans to medium 
manage hot water cylinder operation through electrical timers. Heat hot water outside peak times and to a higher temperature  
automated load management  
install a meter for real time load information  
install heat pump and hot water cylinder controllers centrally run from a digital app  
other technologies, products, or techniques  
LED lights  
heat pumps  
thermal storage  
electrical storage

<Provide your findings here> 
<List all the solutions that have been explored for the school site and provide details of the investigation in Appendix B>
[bookmark: _Toc180571027]Do the mains, metering and main switchboard have spare capacity? If so, can the supply be increased by upgrading the pole fuse? 
<Provide details on the existing mains, metering and main switchboard>
<Provide information on whether the supply be increased by upgrading the pole fuse>










[bookmark: _Toc180571028]Is there any spare capacity in the network for the new load?
< If not, the local transformer may need to be replaced with a larger one, or a new transformer located on the school site, or an upgrade of low voltage network or high voltage network may be required. Note: any upgrade of the local electricity distribution network will need to be completed by the distributor (e.g. Wellington Electricity) or their approved contractors>
<If there is spare capacity, how much extra capacity is available, and will the Network Distribution Company allow access to that spare capacity? How much capacity is required to accommodate the additional load?> 






Future Capacity Upgrades
[bookmark: _Toc180571030]What size is the transformer required for the new load at the school site?
<Heating/cooling and hot water heating are generally the two largest capacity loads at an all-electric school. Are load monitoring and load management being included to ensure that capacity utilisation is optimised. Has this been modelled?>
Maximum demand calculations will provide indication of peak possible usage but should not be used to set capacity.
Will providing an oversized connection/transformer future proof the school for further capacity increases in the future? Will installing a dedicated transformer on a school site ensure that, that capacity can only be used on that school site? Not at all, spare capacity not being utilised and paid for by the school can be redirected elsewhere in the Network Distribution Companies network – in urban areas this will generally be to infill housing or EV chargers.
Example:
[image: ]
<Provide modelling information and size for the transformer>




[bookmark: _Toc180571031]Does the capacity upgrade require the school to enter into a new Electricity Supply Agreement?
<Depending on the Electrical Distribution Company, when a certain value of capacity is achieved, there will be a requirement for the ICP to move from a Fixed Price Variable Volume (FPVV) contract to a Time of Use (ToU) contract. If the school’s current supplier cannot provide ToU pricing, then the school will need to change suppliers.> 
[image: ]
<Provide answer here>


[bookmark: _Toc180571032]Will the capacity upgrade change the school’s tariff category for the school site? If so, has the school and NZSPA understood the impacts of the upgrade?
<If tariff category is to be changed, new usage and capacity costs must be forecast. Make sure that schools have been provided the information about the potential increase in the electricity costs. 
Example:
[image: ]
[image: ]
[image: ]
<Note: Schools must be instructed to keep a record of the increase and provide it to the School Resourcing Team for funding increase.>
<Provide information on the change of tariff category if any and provide information on advice the school has received about the impacts>


[bookmark: _Toc180571033]What is the total cost of the electrical infrastructure upgrade (both capital and ongoing operational cost) 
<Understanding the total cost (Capital and ongoing operational cost) for the capacity upgrade will allow projects to assess what other remedies could be incorporated>
<Provide pricing evidence and cost forecast with evidence in Appendix C>


Recommendations
<Based on the information provide recommendation of options>


Electrical Line Diagram
Provide diagram for 
main switchboard and distribution boards (and their switch capacity)
size, types and approximate length of mains and submain cabling (and the number of phases
Alternative Solutions Explored
<List all the alternatives that have been explored and provide rationales as to why they will not suffice>


Cost forecast of the electrical infrastructure upgrade (both capital and ongoing operational cost) 
<Provide evidence of the costs and the forecasts of the ongoing costs>
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Prices for commercial Customers (excluding GST)
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2 Meter Network Pricing Connection Network
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4 Electricity pricing

The school currently has a flat (single) electricity price. This is standard electricity
industry practice for residential and small commercial customers. Given proposed

capacity increases to a capacity in the range 300-580KVA, the school becomes what.
retailers would generally consider a large commercial customer.

Large commercial customers over 345kVA require a Tier 1 (full service) retailer. Any
connection below this threshold can be considered either large or small commercial at
the retailer's discretion. Smaller tier 2 retailers are not setup to handle these larger
connections. The school's current retailer (Nova) caters to both small and large
commercial customers. The proposed upgrades may not necessitate a retailer change
but it is recommended that pricing is obtained from multiple retailers to obtain best
value energy pricing.

Large commercial customers are also generally subject to Time of Use (TOU) energy
contracts - the most common type of which is Fixed Price Variable Volume (FPVV).
FPVV contracts with a common 144 set up. These contracts have 144 different price
periods across the year. The price is fixed in six four-hour blocks across the day (12am-
4am, 4am-8am, 8am-12pm, 12pm-4pm, 4pm-8pm, and 8pm-12am). Price differs.
between business days (Monday to Friday) and non-business days (Saturday & Sunday).
Price also differs between months, typically with higher average prices across the
winter months and lower average prices across the summer months. The chart below
shows the typically daily shape across 2 business days.
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31 Current connection

The site is currently on a GLV69 tariff from Wellington Electricity, which is for
connection between 15 and 69kVA. This appears to be an error. The current peak is
nearly twice this amount. The supply fuses could be expected to operate if the school is
fused correctly for the 69KVA tariff being charged for.

Connection pricing has been modelled based on the current price code (69kVA), and
the to the price code that reflects actual capacity utilised (138KVA). A third scenario
where capacity is increased to 150kVA to provide an allowance for an additional 25%
spare capacity (based on the existing 120kVA peak) has also been modelled.
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Price code GLV69 GLV138 GLV300

Capacity kVA 69 138 150
Electric kWn 175000 175000 175000
Gas kWh (Heating) 95000 95000 95000

Annual Electricity Line Charges | $ 5,160.93 | § 8,873.99 | § 8,648.89
Annual Electricity kWh Charges | $ 36,858.50 | $ 36,858.50 | $ 36,858.50

Annual Gas Line Charges $ 1,006.19 | $ 1,006.19 | $ 1,006.19
Annual Gas kWh Charges $ 21,185.95  $21,185.95 | $ 21,185.95
Annual Fixed Charges $ 6,67.12  $ 9,880.19 | $§ 9,655.08
Annual KWh Charges $ 58,044.45 | $ 58,044.45 | § 58,044.45
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32 Future connection upgrade options

If the site was upgraded as per the Master Plan, modelled line charges have been
modelled to reflect these upgrades. Charges have been modelled for both shared and
dedicated transformer options.

Shared Transformer

Stage 1 Stage 1 Stage 2 Stage 2 (+ heating)
Price code GLV300 GLV1500 GLV1500 GLV1500
Capacity kVA 295 300 370 580
Electric kWh 262500 262500 350000 540000
Gas kWh (Heating) 142500 142500 190000 0
Annual Electricity Line Charges | $ 9,672.64 | $ 32,9660 | $ 36,209.78 | § 45554.78
Annual Electricity kWh Charges | $ 55,287.75 | §  55,287.75 | $ 73,717.00 | $113,734.80
Annual Gas Line Charges $ 1,006.19 | § 1,006.19 | $§ 1,006.19 | § -
Annual Gas kWh Charges $31,77893| $ 31,778.93 | § 4237190 | § -
Annual Fixed Charges § 1067883 | § 33,072.89 | § 3721507 | § 4555478
Annual kWh Charges $ 87,066.68 | $§ 87,066.68 | $ 116,088.90 | $113,734.80

$ perMwn $ 24 $ 29886 | $ 28390 [ § 29498
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