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Message from EGM
The future of
energy usage in
Queensland is about
choice; providing
customers with a
choice in how they
consume their electricity and how much
they rely on the network.
To support customers in this choice, Energex
is undertaking a number of initiatives including
residential and commercial battery trials.
Fifteen battery energy storage systems (BESS)
have been installed in homes across South
East Queensland as part of Energex’s Market
Based Battery Trial. This is giving Energex
first-hand experience about residential BESS
connected to our network.

This report highlights those insights gained
from the installation phase of the trial. Sharing
these learnings is central to our approach of
partnering with industry to deliver outcomes.
The BESS industry is burgeoning. Ensuring
the highest standard of installations will unlock
the best value for customers and the network.

Peter Price
EGM Asset Safety & Performance
Energex Limited

All learnings from the trial will help Energex
to build an intelligent grid that leverages
technology and data in new and innovative
ways, supporting renewable energy to
provide reliable and valued services to
our communities.

Working with industry to install safe, quality
and responsive batteries on the network.
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Introduction
Queensland has one of the highest
penetrations of solar PV in the
world. Over the coming years, it is
expected customers with solar PV
will install battery energy storage
systems (BESS).
To support customers in this choice, Energy
Queensland, through Energex and Ergon
Energy, are undertaking a number of trials.
Energex’s Market Based Battery Trial
commenced in September 2016 and will
monitor the around the clock consumption
habits of 15 customers with solar PV and BESS
installed. This 3 year trial will assist Energex to:
• better understand how customers
use BESS;
• investigate coordination of standardised
demand response from BESS (AS/NZS
4755.3.5) to provide network support; and
• ultimately – enable more customers to
connect solar PV to the network.

Key learnings and findings from the trial
will be shared with BESS industry partners
and customers. This will help to improve the
performance, quality and safety of BESS
installations in Queensland. This report is
part of a greater package of works being
undertaken as part of the trial (refer figure).
It presents the learnings obtained during the
installation phase of the trial.
These learnings were identified through
independent auditor inspections of BESS and
observations made during the installation
process. Whilst all issues identified were
rectified as part of the trial, they provide useful
learnings for the emerging BESS industry. This
report is intended to provide helpful practical
information to BESS installers to:
• make the installation process easier;
• improve the quality of installations;
• improve customers’ install experience; and
• avoid problems down the track.

Partnering

• CEC Inspection Summary Report

• Customer and installer survey on
BESS connection process

Share learnings with energy

• Practical Learnings and Tips
for BESS Installers (this report)

industry including BESS
manufacturers, installers
and other distributors.
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Supporting
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• Functional tests

Innovative
Solutions

• Use cases

Work with manufacturers and

• Orchestration of
demand response

Understand how customers

suppliers to develop standardised

use batteries and how this

demand capable BESS.
Investigate coordination
of this demand
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response.

RESPOND

Customer
Insights
impacts the network.

to changes

Explore incentive

in technology

options.

and customer
expectations
• Analysis of BESS impact on energy usage
• Day in the life animation
• Case studies

• Participant surveys
• Preliminary report
• Final report

Installations
During the 3 year trial, Energex
is partnering with multiple BESS
manufacturers to investigate the benefit
of coordinating demand response from
BESS (AS/NZS 4755.3.5), particularly
during times of peak demand and high
solar export.
The trial will monitor the around the clock
consumption habits of 15 customers with solar
PV and BESS installed. Throughout the trial,
learnings will be shared with BESS industry
stakeholders and customers.

15
BESS
installed

15

Demand
response
enabled
kWh of storage capacity

9 x BESS were

DC coupled

6 x BESS were

AC coupled

All houses had
existing PV
systems that
were less than
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BESS were
installed
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Sep 2016 &
May 2017
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Accredited
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BESS systems
Samsung
ESS AIO

BYD Mini ES

Redback

Panasonic

LG Chem

Samsung

BYD

Pylontech

Panasonic

Sungrow

Goodwe

Samsung

BYD

Redback

Panasonic

SwitchDin

Ausbox

Reposit

BYD

Redback

Panasonic

Solapowa
PowaSave

BG

Battery

LG Chem

Inverter
Demand
Response
controller

(All in one system)

BESS
System

Battery Energy Storage Systems
(BESS) participating in the trial

• Redback
Samsung/Reposit
0

Six different types of BESS were installed in
homes across South East Queensland between
September 2016 and May 2017. All installations
were outside. Installers were selected by the BESS
manufacturers. Installers liaised directly with home
owners to undertake the installation.

0
0

•
•

Solapowa Powasave
BG
BYD
Panasonic

Buderim

Elimbah
Narangba

Scarborough
Mango Hill
Bray Park
Lawnton
Albany Creek
Wavell Heights
Nundah
Mitchelton

Real life installations

Chapel Hill
One Mile

Arundel
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Elanora

QLD
NSW

Demand response
• The AS/NZS 4755 framework is the first
standard in the world that covers demand
response of multiple appliances.
• Part 3.5 specifically covers electrical
energy storage systems such as BESS.
• Energex has installed demand response
enabling devices (DREDs) on all BESS.
• The DRED is capable of receiving signals
from a remote agent (in this case Energex)
and translating these signals into
Operating Instructions (OIs). These OIs
are then relayed to the BESS inverter,
which uses its in-built smart technology
to provide the corresponding Demand
Response Mode (DRM).

Demand response enabling device (DRED)
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Identifying the
issues
Batteries were installed at 15 different homes.
These ranged from brick slab on ground to
high set weatherboard houses. All homes had
existing PV systems.
The installers undertook upfront inspections of
the sites to enable them to:
• familiarise themselves with the site;
• confirm there was a suitable location for the
BESS; and
• provide a quote for works.
Details of the installations were arranged
between the installer and customer directly.
Energex staff were present at all installations
to observe the process.
After installation, the BESS and PV systems
were inspected by a Clean Energy Council
(CEC) appointed auditor to ensure compliance
with relevant Australian Standards, industry
guidelines and network regulations.
Issues during the installation process were
identified by:
• observations of the installation process;
• customer feedback; and
• CEC audits.
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Issues identified
Installation insights were gained from observation, feedback and audits

Standards compliance

Manufacturer’s installation requirements

Existing PV

Communications

Customer service

Network connection
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Planning
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Standards compliance:
Signage

■
Issue

Response

Non compliant signage and labelling

Additional signage was installed
to include:

The BESS signage sourced by installers varied
considerably, especially safety information
signs specific to Lithium-ion chemistry.
This is due to the immaturity of the BESS
market. In addition, BESS signage/label
packets ordered by installers did not have a
complete set of the signs required to ensure
compliance with standards and guidelines.
In some cases, the battery voltage and/or
short circuit current displayed on signage
was missing or incorrect. This information is
important to help identify the level of risk and
protection required for emergency workers and
contractors attending the site.

• Reflective Energy Storage (ES) sign;
• battery chemistry specific safety
procedures sign;
• ‘Warning: Spark Hazard’ sign; and
• battery voltage and or short circuit
current rating (in some cases the installer
had to contact the manufacturer to get
this information).
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TIP: Check your BESS signage/label packs to make sure all required
labels are included. Labels and shutdown procedures are battery
model specific - note one label set will not cover all types. Check that
you have battery voltage and short circuit current rating.

Issue
Non compliant signage and labelling
for shut down procedure
The shutdown procedure signage installed
at the location of the switchboard or inverter
allows correct and safe shutdown of
equipment without relying on the presence of
system documentation.
For some installations, the battery main
isolator was not easily accessed or obvious.
For example, some BESS DC isolators were

Undo wing nuts to reach power button

located inside the battery enclosure and
required a tool or key to access.

Response
Signage was updated
• The isolator switch location was made
easier to find through clearer signage.
Tool required to open cabinet
to reach DC isolator

Tool required to remove lid to reach DC isolator

TIP: Explain all signage
to customers.
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Manufacturer’s installation
requirements
Over half of the BESS installations
were installed in a location that did
not comply with the manufacturer’s
installation instructions. Adhering to the
manufacturer’s instructions ensures
the validity of the warranty and that
products operate correctly and safely.

Issue
BESS installed in a non-compliant
location – accessibility
BESS were installed in locations that
could be reached by children, despite the
manufacturer’s instructions specifying that the
product must be kept out of reach of children
or animals.

Response
Clarification sought from manufacturer
Responses from manufacturers included:
“…. BESS has a lockable door with a key
supplied. The door should be locked with the
key not within reach of children.”
“…As long as the system is installed to
Australian Standards with conduit from the
battery glands to the inverter there should be
no risk to children or animals.”
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Issue
BESS installed in a non-compliant
location – exposure to sunlight
Some manufacturer installation requirements
specified that the BESS must be installed in a
location that is ‘not exposed to direct sunlight’;
or ‘must have a roof to avoid direct sunlight,
rain and snow’.

Response
BESS were located in compliant
locations with no direct sunlight
• BESS were installed in carports, under
verandas and other outside locations, which
gave them protection form the weather.
• In some cases shade structures were
installed over the battery (see photos right).

TIP: Check the manufacturer’s installation
requirements relating to sunlight and rain.
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Manufacturer’s installation
requirements (cont.)
Issue
BESS does not meet clearance or
ventilation requirements
Almost one third of batteries installed did
not meet the manufacturer’s requirements
for clearance and ventilation. Batteries have
chemistry specific location and ventilation
requirements to ensure safe operation
conditions and longevity of batteries.

Solar inverter clearance inadequate
Nearly half the inverters installed for the
existing PV systems did not maintain the
required clearance area. The clearance area
around the inverter is specified by the inverter
manufacturer to ensure adequate space for
ventilation and cooling of the inverter. If the
required clearance is not maintained, the
inverter may overheat, attenuate performance
and potentially void the inverter warranty.

Response
In some cases, exemption in writing was
required from the BESS manufacturer to
confirm requirements comply.
In some cases, the air-conditioner was moved
to meet manufacturer requirements.
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TIP: Check the manufacturer’s install instructions for
minimum BESS clearances – above, beside and behind.

Existing
PV
Issue
All existing PV systems had defects
which made them non compliant with
standards and guidelines. One safety
risk was identified.
When installing a DC coupled BESS, the
installer is responsible for whole system
compliance (PV and BESS). The PV system
must be made compliant with current relevant
standards and guidelines. Common defects
included the DC enclosure not having the
required IP rating, inadequate fire
emergency information, and inadequate
cable/conduit labelling.
Additional works were required on all PV
systems. The costs for these works varied
between $450-$2700.

Response
PV systems were made compliant
Additional works were completed, which
impacted on time and costs, to make
systems compliant.

TIP: Proactively check
the existing PV system for
compliance/safety.

TIP: Make sure you are up to date with changes
to standards. For example, changes have occurred
that now require PV array isolators to be installed; and
glands on conduit ends / individual cable entry points.
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Communications:
Internet
Issue

Response

Poor internet connection

Low WiFi signal

The BESS installed had a range of connectivity
requirements, including WiFi and LAN
Ethernet cables to 3G. These enable
communication between batteries, inverters,
battery management systems and the
manufacturer portal.
Communication issues arose from low WiFi
signals and changes in internet carriers. These
issues prolonged the system set up as the WiFi
dropped in and out, stopped the customer’s
user interface from working, and prevented
system/software updates being communicated
to the BESS.
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• New LAN Ethernet cabling was run
between BESS and customer modem.
• WiFi extenders used to extend range
of WiFi.

Modems were often some distance
from BESS install
• WiFi extenders used to extend range
of WiFi.

Customer switched to NBN
• New NBN modem installed.
• New LAN Ethernet cabling was run
between BESS and new NBN modem.

TIP: Check position of household modem, WiFi
range and reliability. Consider hard wiring using LAN
Ethernet cable to ensure reliable internet connection.

Communications:
Manufacturer app and portal
Issue

Response

Pairing BESS with
manufacturer portal

BESS were paired with
manufacturer portal

As part of the
commissioning process,
the installer is required
to pair the BESS with
the manufacturer
portal. This allows
the manufacturer
to remotely monitor the BESS. The pairing
process was time consuming and often took
multiple attempts and calls to manufacturer
help lines.

• Extra time was allowed to pair BESS and
set up customer user interface.

Customers were shown how install
apps and access portals
• Extra time was allowed to install and set up
apps and portals

Setting up apps/portals
All BESS have user interfaces such as apps or
portals that enable the customer to view real
time information on their BESS. Customers
highly valued this real time information.
However, setting up apps/portals was not
always easy and varied according to the
customer’s choice of device. Explanation and
handover of the app was sometimes rushed.

ENERGY FLOW

•

CD

TIP: Allow adequate time to carry out this work. Find
out: What device will customer be using to view BESS
information (e.g. computer, tablet, phone, Apple or Android)?
Username and password for customer’s modem?
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Customer service:
Shutdown procedure
BESS may need to be shut down in
maintenance or emergency situations.
Customers need to know how to shut
down their systems. This is critical to
the safe installation and operation
of batteries.
It is a requirement that the customers receive
documentation that sets out the shutdown
procedure. This is in addition to the signage
requirement and the ‘best practice’ of a
system induction.

Issue
Insufficient time allowed and
information provided on
shutdown procedure
• Explanation of the shutdown procedure
was sometimes rushed. Also, shutdown
procedure labels were not ready for
some sites.

Response
Further information provided on
shutdown procedure
• Installers explained and demonstrated start
up and shutdown procedures. Shutdown
procedure labels were applied.

TIP: Provide clear instructions
and documentation on shutdown/
powering up procedures.
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TIP: Allow sufficient time
at handover to explain and
demonstrate shutdown procedure.

Customer service:
Fault alarms
Issue

U~HtlUAKU

ANALY!>I!>

Customers not clear on how to respond
to fault alarms or error messages

0

LUNIKUL

Last tonnett ion:

10:15 am, 28 May 2017

During the operation of their BESS, customers
received fault messages (via email or on app/
portal) or observed error messages on BESS
display panels. Insufficient guidance was
provided at installation to inform customers on
what these faults and errors mean and what
to do when they occur. In most cases, fault/
error messages are also sent to manufacturer/
service centre/installer who then follow up with
customer. Where an earth fault occurs, the
BESS will also shut down.

•

1 system error detected
More ,nformauon

ENERGY CHART

32 kWh

l

16 kWh
OkWh

Response
Customers provided with further
information on what to do when fault/
error occurs
• Contact sheet was provided to each
customer that detailed business hours, after
hours and emergency contacts.
• User guides were provided to all customers
in handover pack.

!:It I INL,

Generation
■

■

Consumption

Export

SYSTEM ERRORS

&
&

EzEmulator failure. Resta rt times: 0
Battery Communication Fail

• Customer guidance given on what to do
when they receive fault/error message.
SYSTEM ERRORS

&

Battery Communication Fail

TIP: Provide clear information on fault/error messages, i.e.
how they will receive them, what the customer should do,
and how the BESS responds to ensure it is safe.
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Customer service:
BESS tripping
Issue

Response

BESS has turned off

Information/explanation provided to
customer on why BESS trip and
what to do

Some of the BESS have ‘tripped’ and turned
off. In some cases the BESS had been off for
many days undetected by the customer. The
reasons for the BESS turning off included
loss of grid power and high temperatures. In
most cases, BESS will automatically reset and
resume operating but, in some cases, BESS
are required to be manually reset

• Customers advised of the scenarios that
could lead BESS to turn off.
• Customers were encouraged to regularly
check their app/portal to ensure BESS
is operating.
• Customers advised on what they need to do
(i.e. nothing, or manually reset).

A

•

OFFLINE
Device is offl ine since 2:47 am. 15 June 2017
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TIP: Advise the customer how to know if their
BESS has turned off. Do they reset or stay off?

Customer service:
Documentation
Issue
Customers need to be provided with
documentation about the maintenance
and operation of their battery. This
information should be kept in a
permanent file on-site for use by
maintenance personnel.

Response
Check the customer has all the
required documentation
Ensure the customer has all necessary
documentation including:
• manuals
• contacts
• safety data sheet for battery chemistry
• battery commission sheet
• warranty
• ongoing monitoring information
• maintenance issues
• Certificate of Test.

TIP: Have a documentation checklist
and include all documents in a
handover pack.
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Customer service:
BESS sizing
Issue
Each household and BESS
product is different
Six BESS products were installed in
15 homes. All had different energy
use patterns and PV systems.

Response
Match the BESS to
the household
The BESS were tailored
to each household.

TIP: Match the battery size
to customer export and night
time energy use.
TIP: Check default battery
settings, e.g. depth of
discharge and adjust to meet
customer needs.
TIP: Optimise BESS to suit
customer tariffs.

TIP: Explain to customer how to get the most out of their BESS.
For example, those with smaller batteries could bring some loads
on during the afternoon to ‘soak up’ solar energy that would
otherwise be exported.
22

TIP: Understand the BESS control algorithm. Some BESS will fill
as quickly as possible, some BESS charge on a timer, etc.

Network connection
Issue

Response

Awareness of BESS network
connection process

Guidance provided on network
connection process

Not all installers were familiar with the
connection process or requirements for
installing a BESS in the Energex network area.

Connection agreements were lodged for all
BESS installed.

TIP: Lodge connection application via the Energex Partner Portal
prior to install date.
• Applications are typically processed in 15 days.
• Installer will receive an email from Energex advising that offer
has been uploaded to the Portal. This must be accepted to
finalise the agreement.
• Advise customer you are lodging an application and that they
may receive a text/email regarding application, and no further
action is required by them.
• Be aware of the change in Energex connection standard for
Micro Embedded Generating Units – export to be limited to
5kVA for 10kVA installation.
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Planning

Issue
The BESS is connected to multiple devices
The location of existing PV systems, inverters,
switchboards, modems and control boxes all
contributed to the complexity of the BESS install.

Response
Plan cable runs and isolator locations
Cabling and conduit was kept as neat and
minimal as possible.

TIP: A multitude of devices can be connected
depending on what is installed.
• Plan cable runs and isolator locations.
• Consider location.
• Integrated cabinets can help.
24

• Concrete plinths/footings may be required.

Conclusion
The installation of 15 BESS as part of
the Energex Market Based Battery Trial
has provided invaluable learnings on
the installation process.
Installation issues and non-compliance
with standards and guidelines occurred
at all sites, across the mix of brands
and configurations.

• Give quality customer service – make time,
know your customer, explain the system
and provide documentation.
• Understand the network
connection process.
• Plan your install.

These insights provide an opportunity for
the BESS industry to learn from our
experience and to drive improvements in the
installation process.
• Check BESS signage is compliant with
standards and guidelines.
• Understand the manufacturer’s
installation requirements.
• Check the compliance of existing
PV systems.
• Understand the communication
components of the BESS.

Energex is working
with industry to install
safe, quality and
responsive batteries
on the network.
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For further information
Visit our website:

For general enquiries:

https://www.energex.com.au/home/controlyour-energy/battery-storage/batteryenergy-storage-systems-trial

www.energex.com.au
custserve@energex.com.au
13 12 53 (8am to 5:30pm, Monday to Friday)
13 14 50 Telephone interpreter service

Contact us:
batterytrials@energex.com.au

C Follow us on twitter.com/energex

I] Like us on facebook.com/energex
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