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1. Introduction 

This standard details Northpower Networks requirements for small scale distributed generation systems 

connected to Northpower’s network. 

This document also provides guidance on technical connection issues. 

Small scale distributed generation relates to systems up to 10 kVA connected to the low voltage network 

(230/400 Volt). 

This document can be applied to distributed generation systems greater than 10 kVA up to 100 kVA however 

there may be some additional requirements. 

Large scale systems greater than 100 kVA or systems connected directly to the high voltage network (11 kV or 

33 kV) will need to be specifically engineered for each system. 

This document only applies to generation connected to (or operating in parallel to) Northpower’s network. It 

does not cover stand alone, standby or emergency generation systems that are not capable of feeding power 

into Northpower’s network. 

The sources of generation are typically solar photo voltaic (PV) panels, small wind turbines and micro hydro 

although other types of generation may also be suitable. 

This document does not look at the economics or the design of distributed generation systems.  

2. Northpower References 

Reference Details 

ENS 01.06.020 
Electricity Supply Engineers Association: Guide for the Connection of 
Generating Plant 

ENS 01.06.022 
Electricity Industry Participation Code 2010 Part 6 Connection of Distributed 
Generation 

ENS 05.01.010 New Service Connections 

ENS 05.02.036 Supply Options for Low Voltage Customers 

Northpower Website Distributed Generation Application Form 

Northpower Website Meter Wiring Diagrams 

3. Other References 

Reference Details 

NZ Govt Electricity (Safety) Regulations 2010 

AS/NZS 3000 Electrical Installations (Wiring Rules) 

AS/NZS 3010 Electrical Installations – Generating Sets 

AS/NZS 3100  Approval and Test Specifications 

AS/NZS 4777 Grid Connection of Energy Systems via Inverters 

AS/NZS 5033 Installation and Safety Requirements for Photovoltaic (PV) Arrays 
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Reference Details 

AS/NZS61000.3 Electromagnetic Compatibility (EMC) 

BS EN 50160 Voltage characteristics of electricity supplied by public distribution system 

ECP 36 NZ Electrical Code of Practice for Harmonic Levels 

Electricity Authority 
Electricity Industry Participation Code 2010 Part 6 Connection of Distributed 
Generation 

Electricity Authority Electricity Industry Participation Code 2010 Part 15 Reconciliation 

Electricity Authority 
Connection of small scale distributed generation (equal to or less than 10 kW) to 
a local network 

Electricity Authority Connection of distributed generation (greater than 10 kW) to a local network 

Electricity Authority Electricity Authority Website “Part 6 connection of distributed generation” 

Australian Govt Australian Clean Energy Council Website “solar accreditation” 

4. Network Connection Compliance 

The main issues that concern Northpower relate to the Network connection of generation systems, the key 

compliance issues being: 

1. Electrical safety of the system 

2. The impact on the quality of supply 

3. The capability of the network to handle the generation 

4. Arrangements have been made with an electricity retailer for purchasing, or with the reconciliation 

manager for gifting, of any excess power generated that is fed into the network. 

4.1. Electrical Safety 

There are two main aspects of safety: 

Safety of the generation installation and associated network reticulation.  

Northpower has an obligation not to connect unsafe installations or lines to its network, and to disconnect 

existing installations or lines found to be unsafe. In the case of generation this includes electrical protection for 

the following situations:- 

1. Faults within the generation system or installation. 

2. Faults in the network. 

3. The generation system must not feed power into the network during an outage or shutdown. 

In addition the installation, including the service main beyond the point of supply, meter station, switchboard 

and internal wiring must comply with AS/NZS 3000 Electrical Installations. 

Safety of staff working on network reticulation 

There is often a need to shutdown or de-energise a section of network to allow work to be undertaken safely. 

This requires isolating the section of network from all sources of electricity. Therefore it is essential that all 

generation systems capable of being connected to the network are known (i.e. recorded in Northpower’s 
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system) and that there are readily identifiable physical connection or isolation point for each generation system. 

Northpower will require access to the generation isolation point. This isolation may be the “service main” fuse.  

4.2. Safety and Quality of Supply 

Inverters used to connect DC generation equipment to Northpower’s network are to comply with AS/NZS 4777 

Grid Connection of Energy Systems via Inverters. The inverter is to include a grid protection or anti islanding 

device which must prevent power being fed into the network during a power outage or shutdown. Note that 

the generation system may run, if capable, the associated installation while islanded or disconnected from the 

network. 

A list of compliant inverters may be found in the Australian Clean Energy Council website. 

Note that inverters listed as compliant in the above website will be acceptable for connection to Northpower’s 

network, alternatively a declaration of conformity with AS/NZS 4777 will need to be provided. Also note that the 

inverters will require to be set to the New Zealand voltage settings. 

Photovoltaic or PV arrays which form part of the generation system are to comply with AS/NZS 5033 Installation 

and Safety Requirements for Photovoltaic (PV) Arrays. 

Any AC generation equipment connected to Northpower’s network must automatically synchronise with the 

network frequency and include a grid protection device. For voltage and frequency protection settings AS/NZS 

4777 can be used as a guide or manufacture’s specifications utilised. 

The term “quality of supply” generally means the electrical voltage and frequency are maintained between 

limits defined in the Electricity (Safety) Regulations, and harmonic levels comply with ECP 36 NZ Electrical Code 

of Practice for Harmonic Levels and AS/NZS 61000.3.6 Electromagnetic Compatibility, measured at the 

installation “point of supply”. 

Northpower may require inverters Volt-VAr and Volt-Watt responses enabled to keep the network voltage 

within legal limits when there can be voltage rise issues. If voltage response is required this will be specified on 

the Northpower approval. The required volt responses are specified in the table below and are the 

recommended Green Grid NAG preferences. 

Volt Response Reference Values 

Reference Volt-VAr Response Volt-Watt Response 

V1 207  207 

V2 220 220 

V3 235 244 

V4 244 246 

 

Northpower has an obligation to ensure that a generator (or load) does not adversely affect the quality, both of 

the installation concerned and all other installations connected to its network (this includes interference with 

Northpower’s ripple signal). For sags and surges Northpower uses BS EN 50160:2000 as a guideline. 
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4.3. Network Capability 

The capacity of the generation system should be taken as the nameplate capacity of the inverter or alternator. If 

the system is export limited, it is the capacity that can be fed into the Network. 

A check is required to ensure that the proposed generation does not exceed the capability of the network. If 

there is a network capability issue, any costs placed on the generation owner of rectifying the issue, will be in 

accordance with the Electricity Industry Participation Code 2010 Part 6 Connection of Distributed Generation. 

For most “small scale” systems, network capability is not expected to be a significant issue. 

A check is also required to ensure that the generation does not cause the voltage of the network to exceed the 

regulation values. 

As Northpower is not concerned with the capability of the electrical system within the installation, it would be 

advisable that the owner has this aspect checked by a qualified electrical person. 

The generation equipment system needs to be capable of connecting to a grid operating at a frequency of 50 

Hz. The connection voltage will be “standard low voltage” as defined by the electricity regulations for small scale 

(less than 30 kVA) schemes. Larger schemes may be “standard low voltage” or at one of the “high” voltages 

used by Northpower. A generator may provide a suitable transformer to achieve a connection to Northpower’s 

network if the generation voltage is different to that of Northpower’s. 

Standard low voltage and frequency is defined by Regulations 28 and 29 of the Electricity (Safety) Regulations. 

4.4. Phasing Requirements 

Northpower has phasing requirements which depend on the capacity of the generation system and on the 

supply capacity of the distribution transformer and reticulation which it will be connected to. There may be 

additional requirements if there are generation capacity constraints. 

Generation Phasing Requirements are provided in the table below. 

DG Capacity kVA Generation Phasing Requirements 

0 to 5 (up to 21.7A) 1, 2 or 3 phase as requested and as available 

5+ to 10 with storage (5+ kWH) 1, 2 or 3 phase as requested and as available 

5+ to 10 without storage 1 phase only if ICP connected 1 phase  
otherwise 2 or 3 phase as connected 

10+ to 75 (dual phase trans) 2 phase 

10+ to trans rating (3 phase transformer) 3 phase  

 
The total generation capacity connected to each phase is not to exceed the transformer capacity for each phase. 

A transformer that is intended to have a single customer connected will require the supply phasing will need to 

match the transformer phasing.  

For single phase configured transformers the generation will require to be single phase and the generation 

capacity is not to exceed the transformer capacity. 
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Some installations particularly those in rural areas may require to have a multi phase supply connected to the 

installation for voltage drop compliance. 

Generation with capacity between 5 and 10 kVA should be connected 2 or 3 phase unless the installation is only 

connected 1 phase or if there is battery storage of at least 5 kWh connected. 

Installations with multi phase supplies will require the load to remain balanced across the connected phases. 

Installations which currently have a multi phase supply may, subject to Northpower’s investigation and 

approval, be changed to a single phase supply.  

The single phase connection will need to comply with the following when there is no generation: 

 The installation owner is to ensure that installation including the service main has sufficient rated 

capacity at for the maximum load. 

 Northpower will need to confirm that the voltage at the point of supply for the installation and any 

other customers on the network is not compromised. 

4.5. Commercial Arrangement for the Generation 

Electrical installations that wish to contain generation that is directly or indirectly connected to Northpowers 

network are defined as “distributed generators” under the Electricity Industry Participation Code 2010, available 

at http://www.ea.govt.nz/dmsdocument/21387  

All distributed generators must make application to Northpower in accordance with Part 6 of the Code prior to 

connecting the distributed generation (generation system). 

Northpower is required to ensure that any electrical installation that is to be connected to its network (load or 

generator) has made an appropriate arrangement with an electricity retailer or is itself a direct purchaser , has a 

“use of system” agreement with Northpower for trading across the Northpower network. An existing 

installation that installs a generation or battery system that is capable of connecting to the network will need 

their electricity retailer’s agreement relating to the commercial arrangement for the purchase of any excess 

power generated that is injected into the distribution network on any phase. 

The owner of the generation equipment will need to make an application to an energy retailer to make 

arrangements to purchase any excess power or itself be a direct purchaser.  

The electricity retailer or direct purchaser will need to provide a service request or confirmation that a service 

request has been provided for the installation of import export metering before Northpower will approve the 

connection of the generation or battery system to the Northpower network. 

Northpower’s line charge for a small scale distributed generation scheme can be found in Northpower’s ‘Line 

Charges Pricing’. Line charges for large scale distributed generation schemes will depend on a number of factors 

and be dealt with on a case by case basis. 

The generator will be on “regulated terms” in accordance with Part 6 of the Electricity Industry Participation 

Code, unless a connection contract has been entered into. Note that “regulated terms” generally applies to 

small scale distributed generation systems. Refer to the Electricity Authority website. 

 

 

http://www.ea.govt.nz/dmsdocument/21387
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A generation or battery system may be installed without an export meter in the following situations: 

 The base or minimum load of the installation exceeds the generation capacity at all times ie there will 

never be export into Northpowers network under any circumstances. Note that in the event that export 

to Northpowers network will occur at a future time, either import/export metering must be included or 

a notification given as per the next bullet point 

 The customer elects to gift any exported power to the market by providing a notification to the 

reconciliation manager in accordance with clause 15.13 of Part 15 of the Code.   

The reconciliation manager’s contact details are:- www.electricityreconciliation.co.nz/contact  

In these cases an arrangement with the retailer or a service request will not be required however a Northpower 

Distributed Generation Application Form (available on Northpower’s web site) must still be completed. 

In regard to the commercial viability of the generation system, it is the sole responsibility of the person 

considering or proposing the generation system to consider all of the costs and benefits. 

4.6. Testing and Inspection 

The generation system requires an electrical inspection by a registered electrical inspector as it is defined as 

high risk prescribed electrical work in the Electricity (Safety) Regulations. Northpower will need to be notified 

whether the inspection is to be completed by Northpower or a non Northpower inspector. 

The inspection can be completed by Northpower in conjunction with the meter installation if required. Please 

note that inspection fees will apply and the installing electrician will need to be present for the inspection. 

If a non Northpower inspector is utilised, Northpower will still require attending or observing the testing by the 

installer and the inspection to complete the verification of compliance. There is no cost for this however at least 

5 working days’ notice of the inspection will be required so Northpower can arrange to attend.  

The inspection of a solar PV generation system is required to the following standards: 

 AS/NZS 4777.1 Grid connection of energy systems via inverters Part 1 Installation requirements 

 AS/NZS 4777.2 Grid connection of energy systems via inverters Part 2 Inverter requirements 

 AS/NZS 5033 Installation and safety requirements for photovoltaic (PV) arrays 

4.7. Verification of Compliance 

Verification of compliance for the generation system is required to be completed by Northpower in conjunction 

with the inspection to ensure the following is satisfactory: 

 Certificate of compliance 

 Inspection and record of inspection 

 Generation capacity and phasing is as approved 

 Operation of the grid protection device 

 Volt-VAr and Volt-Watt response enabled and set correctly when required 

 Compliance with Northpower’s standards 

4.8.  Metering and Connection 

The electricity revenue metering will generally require to be changed to allow separate metering of imported 

and exported power. Refer to section 4.5 Commercial Arrangement for the Generation, for exemptions. 

http://www.electricityreconciliation.co.nz/contact
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The metering equipment may be installed by Northpower or alternatively by a non Northpower installer 

arranged by the retailer. However the non Northpower installer must inform Northpower that they are 

installing the metering, provide confirmation they have received a service request from the retailer and when 

installation has been completed, prior to Northpower providing approval to connect and livening. 

The generation equipment can only be permanently connected or livened to Northpower’s network after 

verification of compliance by Northpower and the installation of import export metering. Permanent connection 

may only be completed by Northpower or with specific approval from Northpower. The equipment may be 

temporarily connected prior to this for testing purposes only. 

The meter station is owned by the installation owner and needs to comply with Northpower’s standards. In 

addition the owner or generation installer needs to ensure that there is sufficient space available in the meter 

station for the addition of export metering. 

5. Non Electrical Compliance Issues 

In addition to the above electrical issues there are a number of other compliance issues that may need to be 

dealt with. These can include but are not limited to the following: 

1. Compliance with District Council rules. Generation of electricity for commercial gain or sale may not be 

a permitted activity, the property may need a “designation” or, a “resource consent” may be required 

for generation activity.  

2. Wind generation systems have a number of issues which generally include:-  

 District Council plans generally place height restriction on structures and these vary depending on 

the zoning. 

 District Council plans usually have noises level requirements; these vary depending on the zoning and 

time of day.  

 District Councils may require wind turbine structures to have building consents. 

3. Micro hydro systems may require a resource consent from the Regional Council basically to divert water 

and alter the water way. Even though the scale is small, the Resource Management Act does not make a 

distinction between utilising a small stream or a major river.  

The owner of the installation is to ensure that the Council requirements have been met. Northpower approval is 

based solely on the electrical issues. 

6. Process for Connecting a Distributed Generation System 

1. Develop a design to determine the electrical generating capacity and electrical system specification. 
 

2. Submit a distributed generation application to Northpower. The property owner or the equipment 

provider may submit the application following an agreement or contract to install the system. 

 

3. Northpower will check that the network is capable of handling the proposed generation and for any 

potential “quality of supply” issues. Northpower will advise if any enhancements (including additional 

work) to the network are required. Information required with the application is detailed in section 7.  
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4. Northpower provides an approval for the installation of distributed generation once any technical issues 

are resolved. Note the approval will contain any relevant technical conditions including maximum 

generated power and phasing.  
 

5. The owner of the generation equipment will need make an application to an energy retailer to arrange 

purchase of any excess power generated. The retailer will need provide a service request to install the 

import export metering or connect the generation system (this must be completed before Step 6). Note 

that the retailer will require a copy of Northpower’s approval to confirm that the proposed generation 

system is able to be connected. Refer to section 4.5 for details and additional options. 

5. Install the generation system and make ready to connect. Note that the installer or inspector may make 

a brief temporary connection to run the generation system for testing purposes. 

6. When the service request from the retailer has been received Northpower will make arrangements with 

the customer’s installer to connect the distributed generation.  

7. The import export metering is installed and the generation system is connected to Northpower’s 

network after the satisfactory inspection and verification of compliance.  

Note that the approval for the distributed generation installation is valid for 18 months. If the generation 

equipment has not been connected within this time frame a new application will be required. 

7. Distributed Generation Application  

7.1. Application for a New or Altered Distributed Generation System  

A distributed generation application is required for the following: 

 A new distributed generation system 

 An increase in generation capacity for an existing system 

 A change in the number of phases connected to the generation system 

Northpower and the retailer will require to be notified if the generating system is decommissioned or removed. 

Northpower will also require to be notified if the generating capacity is reduced. 

Maintaining or replacing generation equipment with approved equipment of similar specifications does not 

require an application or notification.  

The connection process for distributed generation greater than 30 kVA is basically the same except the may be 

additional technical data may be required with the application and additional network requirements. 

7.2. Application Form for Distributed Generation 

Application forms are available from Northpower’s website:  

Information required 

 Installation owner contact details  

 Location and connection of proposed generation 

 New generation and/or increase in capacity of an existing generation 

 Generation capacity 

 Number of generation phases 
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 Connection voltage 

 Type of generation (photovoltaic, wind, hydro, etc.) 

 Battery or energy storage included 

 Inverter manufacturer, model/type 

 Confirmation that the inverter is compliant with AS/NZS 4777 

 Contact details for the company providing the generation system 

 Contact details for the electrical contractor installing the generation system (if different from above) 

 Contact details for the electrical inspector (if non Northpower and if known) 

 Fault level (only for large systems greater than 100 kVA) 

7.3. Application Fees and Installation Costs 

There is currently no fee to make an application for distributed generation. Fees are only charged when work is 

to be undertaken.  

Northpower will charge the owner of the system for all costs associated with the inspection of the system. 

Northpower will not charge for attending the testing completed by the installer or inspection completed by a 

non Northpower inspector to complete the verification of compliance. 

Northpower does not charge for the metering equipment however will charge the retailer or their agent for all 

costs associated with the installation of the meters. 

8. Connection Configuration: 

There are several options for connecting small scale distribution generation. These include (see concept 

diagrams in Appendix 1 Small Embedded Generator Metering): 

 Connecting to the switchboard of an existing installation. In this configuration the generation is effectively 

supplied via a subcircuit from the switchboard (Option 1). This is the most common option. 

 Connecting into an existing service main. In this configuration the generation is effectively a separate 

installation supplied from a common service main (Option 2). 

 Connection to the network. In this configuration the generation has a unique connection, including ICP 

(Option 3). 

Metering wiring diagrams are available in ENS 05.02.036 Supply Options for Low Voltage Customers and also 

in Northpower’s website.  

9. Responsibility of Owner/Operator of Distributed Generation 
System 

The owner or operator or the distributed generation system is responsible for the following: 

 Maintenance and safe operation of the generation system (including inverters, protection devices, 

cabling and solar panels). 

 Ensure the generation system complies with all relevant acts, regulations, standards rules and codes of 

practice. 

 Operating the system within the generation capacity approved by Northpower. 
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10. Disconnection/Interruption of Generation 

Northpower reserves the right to disconnect or interrupt the generation. The conditions for disconnection or 

interruption of generation will be as per the “regulated terms”, unless there is a connection contract which has 

a specific clause(s) regarding disconnection and interruption. In principle disconnection/interruption clauses 

would cover the following issues: 

 For safety, or to prevent damage to property. 

 To allow planned maintenance to be carried out on the network (notification will be by the normal 

shutdown notification process). 

 To effect fault repairs in the network (note the network fault may also cause an interruption to the 

generation). 

 At the request of the generator. 

 Non payment of electricity account or line services 

 Should the generation system cause a problem to the Network or interfere with other installations 

connected to the network. These could include but are not limited to: injection of excessive harmonics, 

generation of surges and sages, and interference with the ripple control signals. 
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Appendix 1  Small Embedded Generator Metering – Options 1, 2 
and 3  

  

Meter station wiring diagrams are available from Northpower’s website 


