TECHNICAL
REQUIREMENTS
FOR THE
CONNECTION OF
INVERTER
ENERGY SYSTEMS
(IES) UP TO 30KVA
Equipment and installation requirements for connecting IES not exceeding 30kVA to the
Evoenergy low voltage distribution network.

2018 • DOC NUMBER

CONTENTS
1

INTRODUCTION

3

2

6.13 IES installation performance management and
investigation
14

SCOPE

3

6.14 Metering

3
4
4.1

TIMELINE FOR IMPLEMENTATION OF
TECHNICAL REQUIREMENTS

3

DEFINITIONS

4

Definition of terms and acronyms used in this
document
4

5

REFERENCES

6

INSTALLATION AND TECHNICAL
REQUIREMENTS

6.16 Special approval

15

7

NETWORK TECHNICAL ASSESSMENT

15

8

COMMISSIONING AND COMPLIANCE
CHECKLIST

15

6
9
8

6.1

Installation standard

8

6.2

Inverters and grid protection

8

6.3

Inverter capacity limits
6.3.1
General
6.3.2
Single phase inverters
6.3.3
Three-phase phase inverters

8
8
9
9

14

6.15 Issues that may require further investigation by
Evoenergy
14

PERIODIC VERIFICATION OF MICRO IES
CONNECTED TO EVOENERGY’S
DISTRIBUTION NETWORK
16

VERSION CONTROL

16

DOCUMENT CONTROL

16

APPENDIX A

17

A1.

17

IES capacity limits

6.4

Multi inverter combinations

12

APPENDIX B

18

6.5

Phase balance protection

12

B1.

18

6.6

Compatibility

12

6.7

APPENDIX C

Safety

12

6.8

Circuit arrangement and access
6.8.1
Connection of the IES
6.8.2
IES isolation facility

12
12
12

Battery energy storage systems

13

6.9

6.10 Electric vehicle battery charging systems

13

6.11 Inverter demand response capability

13

6.12 Inverter power quality response capability

13

2018 • DOC NUMBER

C1.

Schedule of inverter protection settings

Schedule of inverter power quality response
mode settings
19

APPENDIX D
D1.

19

21

Record of IES installation initial verification
and compliance checks
21

2

1

INTRODUCTION

Evoenergy supplies electricity to the consumer through its electricity distribution network which has been designed and
constructed to source supply from central generating plants remotely via a transmission network with the useful energy
flowing in one direction only: from the central generators to the consumer. Embedded generation, such as solar photo voltaic
(solar PV) systems, introduces two-way flow of electricity through the network. Two-way flow of electricity presents
challenges to network operation and performance.
These challenges include voltage control and deleterious effects on supply power quality, reliability and safety. Previously,
the comparatively small number of connected embedded generation plants meant that these challenges were not prevalent.
The rising trend in embedded generation uptake, particularly solar PV, has increased the impact on the operation and
performance of the distribution network.
Evoenergy must operate and maintain its electricity distribution network in compliance with relevant regulatory, technical
and safety requirements. These help ensure consumers receive electricity supply that is reliable and safe to use. Embedded
generation plant can have an impact on Evoenergy’s ability to comply with these requirements.
Under the National Electricity Rules (NER) Chapter 5A, Evoenergy also has an obligation to review and process applications
to connect or modify an embedded generation plant in a fair and timely manner and provide customers with clear guidelines
on the connection process.
Evoenergy has developed minimum technical requirements that must be met in the design, installation and operation of micro
IES connected to its network to manage the impact these installations have on the network.
Evoenergy Service & Installation Rules

2

SCOPE

This document outlines standard technical requirements for small inverter energy systems (IES) up to 30kVA of installed
capacity on a consumer’s premises intended to be connected to, and capable of operating in parallel with, Evoenergy’s low
voltage distribution network. These are referred to as micro IES in this document.
The generation source can be of any type as long as it is connected to the network via an inverter. Some examples of energy
source types connected via inverters are:
Photovoltaic Generation (Solar)
Wind Turbines
Battery Storage (including plug-in electric vehicles)
Technical requirements for connection of embedded generating systems larger than 30kVA in capacity, including IES and
synchronous generators, are covered by the following documents:


IES connections 30kVA to 200kVA



IES connections above 200kVA and any size synchronous generator

This document supersedes the requirements for connection of micro IES specified in Evoenergy document SM3201
‘Requirements for Connection of Embedded Generators up to 5MW to the Evoenergy Network’.
This document does not relate to eligibility for any feed-in-tariff or any other tariff. The consumer should contact their
retailer to discuss tariff options.
The requirements outlined in this document do not apply to off-grid or non-parallel operating systems.

3

TIMELINE FOR IMPLEMENTATION OF TECHNICAL REQUIREMENTS

The requirements specified in this document apply in the following instances:
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 All new micro IES connections on or after 30th October 2018
 Any increase in approved installed capacity of existing micro IES on the consumer’s premises on or after 30th
October 2018

4

DEFINITIONS

4.1

Definition of terms and acronyms used in this document

Evoenergy

ACT Government – Electrical
Inspectorate

Evoenergy is the ACT’s principal Distribution Network Service Provider
(DNSP) and is responsible for the distribution of electricity to all
distribution network connected consumers within the ACT under a
regulatory framework. Evoenergy designs, installs, upgrades, repairs and
maintains the infrastructure which makes up the distribution network
carrying electrical energy to ACT homes and businesses.
An agreement made with Evoenergy does not constitute an agreement with a
Retailer. Nor does an agreement made with a Retailer constitute an
agreement with Evoenergy
The ACT Government Electrical Inspectorate is the inspecting authority in
the ACT and is responsible for inspecting and approving the consumer’s
electrical installation.
Contact number is (02) 6207 7775
Email: electrical.inspections@act.gov.au

Amp (A)

A unit of electrical current

Anti-islanding protection
(Loss of mains)

A protection system to detect islanded conditions and disconnect the IES
from the distribution network.

Bi-directional metering

A meter capable of registering energy supplied to the premises and energy
exported from the premises as separate data streams.

Battery energy
storage system
(BESS)

A system consisting of one or more electrochemical cells connected in a
series, parallel or series-parallel arrangement that can be charged electrically
to provide stored electrical charge when needed.
The battery cells can consist of various chemistries – such as lead, nickel or
lithium, and depending on the operating requirements of that chemistry, the
system may or may not include a battery management system for
monitoring, controlling and protecting the individual cells and complete
system.

CEC

Clean Energy Council

Connection point

The point where the IES is connected to the rest of the electricity network.
This is generally at the consumer’s main or distribution switchboard.

Consumer

For the purposes of this document means a person that owns, controls or
operates a micro IES and includes proponents of micro IES planned to be
connected to the distribution network, their agents and representatives where
appropriate.

2018 • DOC NUMBER

4

Demand response

The automated alteration of an inverter’s normal mode of operation in
response to an initiating signal originating from or defined by a remote agent

DRED (Demand response
enabling device)

A device, integral or external to the inverter, which provides the
functionalities and capabilities to achieve demand response and meets the
requirements of AS/NZS 4755.1

Embedded Generating Unit

A generating unit that is connected directly to and operating in parallel with
the distribution network without direct access to the transmission network. A
micro IES is an embedded generating unit.

Export limitation

Where the electricity exported from an IES to the distribution network is
controlled so as to not exceed a specified limit. AS/NZS 4777.1 defines two
types of export limitation function, namely (i) Hard limit: A limit that will
require the IES to disconnect and (ii) Soft limit: A limit that will cause the
IES to reduce its output, preventing ongoing export greater than the limit.

Installed capacity

Combined nameplate rating of all IES installed at the consumer’s premises

Installer

A person who holds an unrestricted electricians licence.

Inverter

A device that uses semiconductor devices to transfer power between a DC
source(s) or load and an AC source(s) or load

Inverter energy system (IES)

A system comprising one or more inverters together with one or more
energy sources (which may include batteries for energy storage) including
controls and one or more grid protection devices and where the inverter(s)
satisfies the requirements of AS/NZS 4777.2 connected at a single point in
an electrical installation.

Islanding
(Islanded mode)

Any situation where the electrical supply from the distribution network is
disrupted and one or more IES maintains any form of electrical supply, be it
stable or not, to any section of that distribution network.

kVA

Kilo Volt Amp, product of voltage and current; a measure of apparent
power.(combined real and reactive power)

kVAr

Kilo Volt Amp Reactive; the rate at which reactive energy is transferred.
Reactive energy is integral in an alternating current system with inductive or
capacitive components. Though it is not useful energy it assists in regulating
the local system voltage.

kW

Kilo Watt or 1000 Watts; the rate at which active or real (useful) energy is
transferred.

Low voltage

Voltage of no more than 1,000V ac. In this document it refers to a nominal
voltage of 230V ac (single phase) or 400V ac (three phase)

Micro IES

Small inverter energy systems (IES) up to 30kVA of installed capacity

Multiple mode inverter

For the purposes of this document an inverter which can simultaneously
manage inputs from both solar panels and a battery bank, charging batteries
with either solar panels or the electricity grid; also referred to as hybrid
inverter

‘Must’ and ‘Shall’

The words ‘must’ and ‘shall’ indicate a mandatory requirement.
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Network

For purposes of this standard means Evoenergy’s low voltage distribution
network

Network technical assessment

The connection of a micro IES to the distribution network will inevitably
result in some local changes to the characteristics of the distribution
network. To evaluate the possible consequences of these changes Evoenergy
will carry out a technical assessment of the proposed connection. This
includes software modelling of the network to analyse how it will behave
under different operating conditions and the derivation of optimal inverter
settings and export limit values for the particular connection.

Point of supply

For purposes of this standard means the junction of the installation’s
consumer mains with Evoenergy’s low voltage distribution network,
normally at a connection device (see Evoenergy service and installation
rules)

Reactive power

The rate at which reactive energy is transferred, which is a necessary part of
an alternating current system containing inductive and capacitive
components, as it regulates the voltage within the system.

Retailer

The holder of a retailer authorisation issued under the National Energy
Retail Law in respect of the sale of electricity

Single phase

Connected between the active of a phase and neutral

Soft limit control

An inverter function that acts to reduce its output when a set limit is reached
to prevent exporting above the set limit

Three phase

Connected to all phases and neutral (star) or connected between phases
(delta)

5

REFERENCES

National Electricity Rules
Evoenergy Connection Policy
Evoenergy Electricity Service & Installation Rules
AS/NZS 3000

Electrical installations (known as the Australia/New Zealand Wiring Rules)

AS/NZS 3008.1.1

Electrical installations - Selection of cables. Part 1.1: Cables for altering voltages up to and
including 0.6/1 kV – Typical Australian installation conditions

AS 4086

Secondary batteries for use with stand-alone systems

AS 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
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AS/NZS 4755.1

Demand response capabilities and supporting technologies for electrical products –Part 1:
Demand response framework and requirements for demand response enabling devices
(DREDs)

AS/NZS 5033

Installation and safety requirements for photovoltaic (PV) arrays

AS 60038

Standard voltages

AS/NZS 61000.4.3

Electromagnetic compatibility testing and measurement techniques – Power quality
measurement methods

IEC 61000.3.14

Electromagnetic compatibility limits – Assessment of emission limits for harmonics,
interharmonics, voltage fluctuations and unbalance for the connection of disturbing
installations to LV power systems

IEC 62109 - 2

Safety of power converters for use in photovoltaic power systems Part 2 – Particular
requirements for inverters for grid-connected PV systems

IEC 62116

Utility-interconnected photovoltaic inverters – Test procedure of islanding prevention
measures
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6

INSTALLATION AND TECHNICAL REQUIREMENTS

6.1

Installation standard

The IES shall be installed in accordance with the connection, wiring and labelling requirements as specified in AS/NZS
4777.1.

6.2

Inverters and grid protection

Inverters intended for connection to Evoenergy’s network shall meet the mandatory requirements of AS/NZS 4777.2. The
‘Clean Energy Council’ (CEC) maintains a list of approved solar modules and inverters that meet applicable Australian
standards including AS/NZS 4777.2 and will be accepted for connection to Evoenergy’s network. A register of CEC
approved inverters is available here.
Inverter operational and protection function parameters shall be set to the values specified in Appendix B and if applicable,
Appendix C. The values shown have been taken from the corresponding parameter values specified in AS/NZS 4777.1 and
AS/NZS 4777.2. Where there is a discrepancy between the values specified in this document and those in the current
versions of AS/NZS 4777 the settings defined in AS/NZS 4777 shall prevail.
Inverter settings shall be secured against inadvertent or unauthorised tampering using methods described in AS/NZS 4777.2
These include the need to use special tools and password protection. Suitable barriers or seals shall also be provided to
prevent unauthorised access to devices and terminals integral to the execution of these functions (relays, sensors, terminals
etc.). Evoenergy may request details of how the inverter’s operational and protection settings will be secured.
 All changes to existing approved installations, including capacity increase, inverter replacement and/or changes to
generation source type or mix, are subject to Evoenergy review and approval.

6.3

Inverter capacity limits

6.3.1

General

Inverter rating limits for connection to the network are specified in this section. For purposes of this document IES ‘rating’
refers to the combined nameplate power output rating of the inverters comprising the IES. Where a site output rating or
capacity is mentioned this means the combined rating of all the IES on the premises that are connected to the network.
This document uses kVA as the unit for power. Manufacturer catalogues may designate power rating in W (1000W = 1kW).
The corresponding power factor (pf) is also usually nominated. If it is not nominated a pf of 1 will be assumed. kVA and kW
have the same value for a pf of 1. For other values of pf the output kW will be lower than the rated kVA.
The generating source connected to these inverters can be any type including solar PV, battery storage and wind turbine or a
combination of these.
One or several inverters may be installed on the premises and accepted for connection to Evoenergy’s network provided the
combined system complies with the limits and conditions specified in this document.
Increase to the capacity of the generating source and/or changes to the mix of generating source types subsequent to initial
approval are also permitted provided inverter ratings and, where applicable, export limits and inverter operating modes
specified in this Section are complied with. All changes to existing approved installations, including capacity increase,
inverter replacement and/or changes to generation source type or mix, are subject to Evoenergy review and approval
Installations approved with an export limit greater than 5kW on a single phase will be able to retain their approved limit.
Consumers seeking to increase this limit are required to contact Evoenergy to obtain special approval as detailed in 6.16.
Table 1 summarises the requirements of this Section. Figures 1, 2 and 3 show typical connection scenarios.
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6.3.2

Single phase inverters

Single phase IES (comprising one or more single phase inverters) up to 5kVA installed on the consumer’s premises will be
accepted for connection to Evoenergy’s network where the total installed capacity of the IES on the premises does not exceed
5kVA on that phase.
Single phase IES (comprising one or more single phase inverters) above 5kVA installed on the consumer’s premises will be
accepted for connection where the total installed capacity of the IES on the premises does not exceed 10kVA on that phase
and
a.

The total export of the single phase IES, as measured at the point of supply, can be controlled to not exceed 5kW on
that phase (export limit to 5kW per phase) or

b. The inverters are connected multiphase (two phase or three phase) and balanced across the phases so that the
unbalance between any two phases does not exceed 21.7A. See also Section 6.4
The IES export limit function shall be of the soft limit or hard limit control type as specified in AS/NZS 4777.2. Operation of
the inverter’s export limit function shall not cause voltage fluctuation or flicker problems on the low voltage network.
Information on how export limitation will be achieved for installations comprising more than one inverter shall be included
with the connection application for such installations. The following information is required:
Details of export monitoring and control methodology of the various inverters to coordinate total site output within
the set limit.
Details of measures taken to secure the approved export limitation arrangement against future unapproved
alteration.

6.3.3

Three-phase phase inverters

Three phase inverters up to 30kVA may be connected to Evoenergy’s network with the inverter rated output balanced across
the three phases with a tolerance of no greater than 5kVA unbalance between any phases.
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Table 1 SUMMARY OF INVERTER rating REQUIREMENTS
IES RATED CAPACITY

CONNECTION
≤ 5KVA

> 5KVA ≤ 10KVA

Single phase

Permitted

Permitted

Three phase

Permitted

Permitted

KEY

Permitted

Permitted (Note 1)

Permitted

Permitted (Note 2)

Permitted

Permitted

> 10KVA
Refer to Evoenergy
technical
requirements for the
connection of
embedded
generation other
than IES ≤ 30kW

Notes
1. Total installed capacity on the site shall not exceed 5kVA on the connected phase
2. Total site installed capacity shall not exceed 10kVA per phase and (a) export shall be limited to 5kW per phase or (b)
inverters are connected multi-phase with phase unbalance between phases not exceeding 5kVA.
FIGURE 1. IES COMRISIONG SOLAR PV ONLY

Note: Metering not shown; to comply with retailer’s requirements
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FIGURE 2. IES COMPRISING SOLAR PV AND BATTERY STORAGE

Note: Metering not shown; to comply with retailer’s requirements
FIGURE 3. IES COMPRISING SOLAR PV AND BATTERY STORAGE INVERTERS

Note: Metering not shown; to comply with retailer’s requirements
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6.4

Multi inverter combinations

Single phase inverters connected in a multi-phase arrangement or three phase inverters connected in parallel shall comply
with the requirements for voltage and current balance and grid connect and disconnect behaviour of multiple inverter
combinations specified in AS/NZS 4777.2.
When any inverter in a multiple inverter installation disconnects from the network all other inverters on the site shall
disconnect within 2 seconds of the first inverter disconnecting. This applies to all inverters used in combination for singlephase or multiple phases.

6.5

Phase balance protection

A single phase inverter connected to a three phase supply shall be connected to the phase that has been measured as having
the lowest voltage. Multiple single phase inverters connected to three phase supplies shall be balanced much as is possible
across the three phases.
Single phase inverters installed in a three phase arrangement with total capacity above 5kVA per phase require a central
protection system as specified in AS/NZS 4777.1 to disconnect all the inverters in the arrangement within 30 seconds when
phase unbalance exceeds 21.7A (5kVA at 230V).
Three phase inverters shall have integrated phase balance protection. Where this function is not integral to the inverter a
separate central protection system, as specified in AS/NZS 4777.1, is required to disconnect the inverter within 30 seconds
when phase unbalance exceeds 21.7A.
The central protection system shall meet the requirements for fail-safe operation as called for in AS/NZS 4777.1.

6.6

Compatibility

The IES shall be compatible for operation within the voltage and frequency limits specified in AS/NZS 4777.2 to ensure
satisfactory operation in the Evoenergy distribution network environment.

6.7

Safety

The IES shall not impose a safety hazard to personnel working on the distribution network, Evoenergy customers and
members of the public as stipulated in AS/NZS 4777.2 and the Evoenergy Service and Installation Rules.

6.8

6.8.1

Circuit arrangement and access
Connection of the IES

The IES shall be connected by fixed wiring to a dedicated circuit at the consumer’s switchboard (preferably the main
switchboard) via a main switch.

6.8.2

IES isolation facility

There shall be a visible and accessible method of ensuring the IES installation is disconnected from the distribution network.
Switches designated as main switches for inverter supply in accordance with AS/NZS 4777.1 shall be provided in the
switchboard for this purpose.
In the case where premises, such as townhouse complexes, are supplied by the same service cable to connect several
consumers via dedicated service fuses, links and metering equipment located at the point of common coupling (PCC), the
inverter main switch may be installed at the individual consumer’s residence. This switch must be located in an accessible
location that is external to the residence.
The number of inverter main switches on a switchboard supplying loads shall be kept to the minimum possible. If required
multiple inverters shall be grouped at a switchboard dedicated for marshalling purposes before connecting to a switchboard
supplying loads.
Inverter main switches shall be accessible at all times, be lockable in the open position and comply with and be installed to
meet the requirements for main switches as specified in AS/NZS 3000.
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If requirement for access as specified in this Section cannot be achieved special approval for the connection of the IES shall
be sought from Evoenergy (see Section 6.16). The installer shall notify Evoenergy of any particular situation that does not
fully comply with this requirement

6.9

Battery energy storage systems

Battery energy storage provides an alternative source of supply. It has the capability to operate in parallel with the grid via an
inverter, regardless of whether the battery bank is charged directly from the distribution network or through energy produced
from an inverter energy source.
Evoenergy allows consumers to connect a battery energy storage system to the network either as an independent unit or
combined with a new or existing approved IES installation. The connection application shall provide sufficient detail as to
how the proposed system will integrate with the existing IES.
Inverters connected to energy storage sources are classified as multiple mode inverters by AS/NZS 4777.2. Therefore
inverters connected to battery storage systems shall comply with the requirements for multiple mode inverters specified in
AS/NZS 4777.2 including implementation of recommended settings for inverter response under battery charging mode.
A battery storage system which operates in parallel with the grid via an inverter is considered part of the inverter energy
system and its inverter size must be included in the maximum total inverter capacity stipulated in Section 6.3.

6.10

Electric vehicle battery charging systems

Electric vehicle battery charging systems that are only capable of charging the vehicle battery from grid supply and are not
able to export energy stored in the battery back into the grid are not considered as IES but rather as general load and are
subject to the requirements of Evoenergy Service and Installation Rules.
An electric vehicle battery charging unit will however be considered an IES where it is:
Capable of exporting energy into the consumer’s premises but not the distribution network, resulting in a minimalexport configuration (also referred to as Vehicle-to-Building or V2B);
OR
Capable of exporting energy into the distribution network, resulting in either a full, or partial export configuration
(also referred to as a Vehicle-to-Grid or V2G)
Electric vehicle battery charging systems considered as IES (see above) shall meet the requirements specified in this
document for battery energy storage systems and follow the same application and approval process as for battery energy
storage systems.

6.11

Inverter demand response capability

Inverters connected to Evoenergy’s network are considered grid-interactive and shall, as a minimum, implement demand
response mode DRM0 as specified in AS/NZS 4777.2.
The inverters shall be compatible for operation with demand response enabling devices (DRED) complying with AS/NZS
4755.
Evoenergy considers demand management capability of inverters as integral to its overall network demand management and
response strategy. Owners of IES installations, particularly those with the extended demand response functions specified in
AS/NZS 4777.2, will have the opportunity to participate in Evoenergy’s demand response programs when these are
launched.

6.12

Inverter power quality response capability

Where an inverter has power quality response capability it could be configured to respond to specific network system
parameter variations (e.g. voltage) in an attempt to limit the variation within set limits. Maintaining system parameters within
set limits ensures safe and reliable operation of the connected equipment. For example, in situations where the inverter trips
out frequently on overvoltage configuring the inverter to respond to a voltage rise event by changing its output (reducing
output, varying the power factor etc.) will assist in reducing the amount of voltage rise. Depending on other factors (existing
generation/load, location) this may allow continued inverter operation.
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The following power quality response modes will be considered by Evoenergy for managing voltage variation concerns. The
option selected will depend on a detailed technical assessment of the connection (see Section 7 ).
Volt-var response mode
Volt-watt response mode
Appendix C specifies default settings for inverter power quality response modes. These are typical values only and may be
modified by Evoenergy within the ranges shown to suit particular site and operating needs.

6.13

IES installation performance management and investigation

The consumer is responsible for ensuring the IES is maintained and operated in accordance with the approved configuration
and inverter settings at all times. Changes to the IES configuration or layout, installed capacity, inverter settings or inverter
replacement require prior approval by Evoenergy.
If the IES disconnects due to a fault on the IES, the consumer shall investigate the cause of the fault and rectify the problem.
The consumer shall provide a full report to Evoenergy, detailing the investigation, cause of the fault, rectification and
changes undertaken to prevent reoccurrence. The IES will only be allowed to be re-connected once Evoenergy is satisfied the
report complies with its requirements.
Where the IES fails to disconnect automatically or where nuisance / unexpected operations of the IES occur, Evoenergy will
initiate the process to disconnect supply to the premises in accordance to Evoenergy’s Electricity Service and Installation
Rules. Reconnection will only allow be permitted once a satisfactory report with associated test results has been submitted
and reviewed by Evoenergy.
IES installations complying with the requirements of this document are not expected to cause any adverse impact on the
network’s quality of supply. However where there is concern over power quality at the connection point that could be
attributed to the IES installation Evoenergy may investigate the performance of the IES installation and the effect of its
operation on the network using the measurement and evaluation process described in AS/NZS 61000.4.3 ‘Electromagnetic
compatibility testing and measurement techniques – Power quality measurement methods’.
The performance of the IES installation will be assessed using the principles recommended for a simplified evaluation of
disturbance emission (Stage 1 evaluation) in IEC 61000.3.14 ‘Electromagnetic compatibility limits – Assessment of emission
limits for harmonics, interharmonics, voltage fluctuations and unbalance for the connection of disturbing installations to LV
power systems’.
Where it can be established that the IES is operating outside allowable disturbance emission limits the consumer is required
to take remedial measures to bring the IES back into compliance at their own expense. In this instance Evoenergy may also
seek to be compensated by the consumer for costs incurred in undertaking the investigation and assessment.

6.14

Metering

The IES installation shall not be energised without the correct metering arrangement in place. The consumer shall contact the
retailer to ensure metering requirements for grid connected IES installations are fulfilled prior to energising.

6.15

Issues that may require further investigation by Evoenergy

Apart from voltage rise at the connection point, including the supply network. the following items are seen as potential issues
with increased penetration levels of IES into Evoenergy’s network and are a matter for further investigation by Evoenergy:
Network load balance for distribution feeders
Network thermal overload conditions
Harmonic saturation
Voltage rise and fluctuation
The outcome of these investigations will inform Evoenergy’s approach to assessing and managing future and existing IES
connections to its network. This may require a review of the requirements in this document and, where reasonable,
implementation of improvement or remedial measures to existing IES installations.
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6.16

Special approval

In cases that are unable to comply with the defined requirements in this document, special approval may be granted. Any
special approval outcome must still meet the requirements of the Evoenergy Service & Installation Rules. The installer shall
notify Evoenergy of the particular aspects of the proposed installation that do not fully comply with the requirements set out
in this document.
An Evoenergy service and installation officer will discuss this matter with the consumer to make an informed decision.
Further advice may need to be sought from Evoenergy engineering personnel to come to a final decision. The consumer will
be notified of the final decision in writing within ten (10) business days from the initial special approval request.
In general, processing applications for special approval entails the need to carry out additional network technical studies and
assessment as described in Section 7. Details of Evoenergy’s charges for network technical assessment can be found in the
schedule of electricity network prices available on the Evoenergy website.

7

NETWORK TECHNICAL ASSESSMENT

All connection applications will undergo some form of technical evaluation by Evoenergy to establish suitability for
connection to and operation in its network.
Connection applications involving single inverters (single phase or three phase) with no battery storage and rated capacity
less than 5 kVA per phase (single phase) or 10 kVA per phase (balanced three phase) will undergo routine checks for
connection acceptance. This applies to both new and existing IES connections. Routine assessment includes checks for
inverter compliance, installer certification and accreditation and any network conditions or constraints that may affect the
proposed inverter connection and operation and call for further technical evaluation.
In addition to details provided in the connection application form Evoenergy requires the following information from the
consumer for purposes of technical assessment:
A site plan showing the physical location of the proposed IES installation, main switchboard and, if any, existing
distribution boards and IES.
A single line diagram of the complete site electrical installation showing the proposed connection arrangement,
existing installed IES if any, IES isolation points, connected load and IES configuration details; single phase
connections shall nominate the connected phase on the diagram.
Notation if the inverter is replacing an existing unit and, if applicable, nameplate details of the inverter that is being
replaced.
Nameplate details of existing IES, if any.
If applicable, strategy in place to manage export limitation.
Measures in place to ensure security against unauthorised changes to inverter operational settings.
In general, connection applications for IES that do not come under the above category will require additional network
technical assessment which includes:
Evaluation of the proposed connection’s effect on various network system parameters (voltage profile, thermal
loading, power quality etc.)
Network capability and performance checks as required to derive inverter operational settings (export limit, power
quality response mode, demand response mode).

8

COMMISSIONING AND COMPLIANCE CHECKLIST

Before being placed in service the IES installation shall be inspected and verified in accordance to the requirements of
AS/NZS 3000 and AS/NZS 4777.1.
The installation shall also be approved for connection by the ACT Government Electrical Inspectorate and the completed
Certificate of Electrical Safety included in the IES manual.
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The form in Appendix D may be used as a checklist by the installer to assist in the inspection and verification process and
serve as a record of inverter settings.

9

PERIODIC VERIFICATION OF MICRO IES CONNECTED TO
EVOENERGY’S DISTRIBUTION NETWORK

All protection, control systems and equipment associated with micro IES and their connection to the distribution network
shall be periodically tested to demonstrate compliance. The IES installation shall be tested at least once every 5 years. The
periodic test procedure, test declaration and test records forms can be accessed via the Evoenergy website at: Embedded
Generation Testing Forms
The consumer shall maintain records of periodic tests and provide Evoenergy with a copy of the test results. Evoenergy will
notify the ACT Government Electrical Inspectors office and the ACT Technical Regulator if the consumer fails to provide
evidence of P testing of the IES installation and the corresponding test results.
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APPENDIX A

A1.

IES capacity limits

Inverters connecting to Evoenergy’ network shall comply with the requirements shown in TABLE A1.

TABLE A1. CAPACITY LIMITS FOR IES INSTALLATIONS

INVERTER

ENERGY
SOURCE
TYPE

INVERTER RATING,
S KVA

S ≤ 5kVA
Non
storage
(Note 1)

1 phase 5kVA < S ≤ 10kVA
5kVA < S ≤ 10kVA
3 phase S ≤ 30kVA
S ≤ 5kVA

Storage
(Note 2)

1 phase 5kVA < S ≤ 10kVA
5kVA < S ≤ 10kVA
3 phase S ≤ 30kVA

REQUIREMENTS

SUPPLY
CONNECTION

EXPORT
LIMIT
SETTING

CENTRAL
PROTECTION
(PER AS4777.1 CL.3.4.4)

INVERTER
COMPLIANCE

OTHER

Single phase
Not required Not required
or multi-phase
Single phase

5kW

Not required

Multiphase

Not required Phase balance
(Note 3)
protection

Three phase

Phase balance
Not required protection (if not
integral to inverter)

AS4777.2

Single phase
Not required Not required
or multi-phase
Single phase

5kW

Not required

Multiphase

Not required Phase balance
(Note 3)
protection

Three phase

Phase balance
Not required protection (if not
integral to inverter)

AS4777.2
(including
multiple mode
operation
requirements)

Total site
installed
capacity ≤
10 kVA per
phase

Note
1.
2.
3.

Example solar PV
Example battery or combined battery plus solar PV
Phase unbalance shall not exceed 5kVA across any two phases
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APPENDIX B
B1.

Schedule of inverter protection settings

Inverters connecting to Evoenergy’s network shall implement protection settings as shown in TABLE B1. The default values
shown have been taken from AS/NZS 4777.2. Where these values differ from AS/NZS 4777.2 those of AS/NZS 4777.2 shall
prevail.

TABLE B1. INVERTER PROTECTION SETTINGS

PARAMETER

DEFAULT
SETTING

RANGE

MAXIMUM
DISCONNECT ION
TIME

Vnom-max (sustained operation
overvoltage limit) – see Note 1

255V

244V – 258V

3s

V< (undervoltage)

180V

-

2s

V> (overvoltage 1)

260V

-

2s

V>> (overvoltage 2)

265V

-

0.2s

F< (underfrequency)

47Hz

-

2s

F> (overfrequency)

52Hz

-

0.2s

MINIMUM
RECONNECTION
TIME

60s (see Note 2)

60s (see Note 3)

Volt-var response
1.
2.
3.
4.

Value of voltage at inverter terminals averaged over a 10 min period.
Reconnect only after supply network voltage has been maintained within the range 216V-253V for the duration
shown.
Reconnect only after supply network frequency has been maintained within the range 47.5 Hz to 50.15 Hz for the
duration shown.
Some existing inverters support only one overvoltage setting. A V> setting of 257V and a maximum disconnection
time of 2s shall be used for these if re-setting is required.
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APPENDIX C
C1.

Schedule of inverter power quality response mode settings

Default settings for inverters that are required to have power quality response capability are shown below. These values may
be varied, within the ranges shown, by Evoenergy to suit installation and operational requirements.
Evoenergy will specify the particular response mode (volt-var or volt-watt response mode).

TABLE C1. VOLT-VAR RESPONSE MODE SETTINGS

INVERTER TERMINAL
VOLTAGE
REFERENCE

VALUE

V1

OUTPUT VAR LEVEL
(VAR/RATED VA) %
DEFAULT

RANGE

207V

0%

0%

V2

220V

0%

0%

V3

250V

0%

0%

V4

265V

30% lagging

0 to 40% lagging

The characteristic curve for inverter volt-var response default settings is shown in the Figure below.

V1

V2

V3

V4

250

265

Lagging

VAr/Rated VA ( %)

Leading

40%
30%
20%
10%
0%
10%
20%
30%
40%

207

Inverter voltage, V

TABLE C2. VOLT-WATT REPONSE MODE SETTINGS
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INVERTER TERMINAL
VOLTAGE

OUTPUTPOWER LEVEL
(WATT/RATED VA) %

REFERENCE

VALUE

MAXIMUM

V1

207V

100%

V2

220V

100%

V3

250V

100%

V4

265V

20%

The characteristic curve for inverter volt-watt response settings is shown in the Figure below.

100%

80%

Watt /Rated VA ( %)

60%

40%

20%

0%
207

250

220

265

Inverter voltage, V
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APPENDIX D
D1.

Record of IES installation initial verification and compliance checks

The IES installation shall be verified in accordance to the requirements of AS/NZS 3000 and AS/NZS 4777.1.
A record should be kept of the checks and test results carried out.
The form below may be used to record checks carried out and inverter settings.
VISUAL CHECKS
DESCRIPTION

VERIFIED? (YES/NO)

Signage and labelling provided per AS4777.1
Access provided to IES isolation facility
Certificate of Electrical Safety completed and submitted to the ACT
Government
PROTECTIVE FUNCTION CHECKS
DESCRIPTION

VERIFIED? (YES/NO)

Operate the main switch (inverter supply) and verify that the
IES reconnection time is greater than 60 s.
Verify that all inverter main switches (if there is more than one) have
been operated to check IES reconnection time as above
Isolate the main switch (mains supply) and verify that all the IES on
site disconnect in less than 2 s.
INVERTER PROTECTION SETTINGS
SETTING
PARAMETER

VOLTAGE
AS FOUND

PER
EVOENERGY

TRIP DELAY TIME
AS FOUND

PER
EVOENERGY

MAXIMUM
DISCONNECTION TIME
AS FOUND

PER
EVOENERGY

V< (undervoltage)
V> (overvoltage 1)
V>> (overvoltage 2)
F< (underfrequency)
F> (overfrequency)
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ADDITIONAL CHECKS IF APPLICABLE
VISUAL CHECKS
DESCRIPTION

VERIFIED? (YES/NO)

Multiple inverters grouped to minimise number of main switches,
where possible
Central phase balance protection for multiple single phase inverters

EXPORT LIMITATION
KVA PER PHASE

Record IES output with all inverters operating under maximum solar
insolation conditions and no load connected

AS FOUND

PER EVOENERGY

POWER QUALITY RESPONSE SETTINGS – FIXED POWER FACTOR MODE
SETTING (POWER FACTOR)
INVERTER ID.
AS FOUND
SETTING

PER
EVOENERGY

AS FOUND

PER
EVOENERGY

AS FOUND

PER
EVOENERGY

POWER QUALITY RESPONSE SETTINGS – VOLT-VAR MODE
SETTING (VAR/RATED KVA %)
INVERTER ID.
TERMINAL
VOLTAGE

AS FOUND

PER
EVOENERGY

AS FOUND

PER
EVOENERGY

AS FOUND

PER
EVOENERGY

V1 : 207V
V2: 220V
V3: 250V
V4: 265V
POWER QUALITY RESPONSE SETTINGS – VOLT-WATT MODE
SETTING (WATT/RATED KVA %)
INVERTER ID.
TERMINAL
VOLTAGE

AS FOUND

PER
EVOENERGY

AS FOUND

PER
EVOENERGY

AS FOUND

PER
EVOENERGY

V1 : 207V
V2: 220V
V3: 250V
V4: 265V
VERIFIED BY: (NAME) _____________________________________________ (SIGN.) _____________________________________ DATE: _________________
COMPANY: ____________________________________________________________________ CEC ACCRED.NO.:_________________________________________
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