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Introduction for Dealers and Installers

For EMU Installations



Power 
Monitoring

Track Solar 
Production

Solahart PowerStore®
Optimisation

The purpose of the Combined Energy system is to 
minimise the total cost of energy for the 
customer by:

● Maximising solar self-consumption

● Using the cheapest grid energy possible

● Understanding energy usage patterns in the 
home

● Managing solar export limits intelligently 
(including flexible exports / DOEs)

The system controls 
connected appliances in the 
home to use as much solar as 
possible and to use cheaper 
grid energy where required.

Battery 
Optimisation

Export 
Limiting
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EV Charge 
Management

What it does
Summary



Video: Welcome to Combined Energy

● Introduction to concepts of energy management and solar self-consumption
○ System controls load to match available solar
○ System uses weather information to predict solar availability
○ System learns use patterns in home to predict energy consumption

● Briefly discusses high-level install concepts:
○ Energy Management Unit (EMU) coordinates connected appliances
○ System uses in-home wiring to communicate

● Shows overview of customer portal / web interface:
○ Energy supply and cost statistics
○ Charts of energy usage, with separate contribution from solar shown

● Video available at https://youtu.be/FjRM232brEI 
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What it does
System Overview video

https://youtu.be/FjRM232brEI


Video: Combined Energy Intelligent Tank Control

● Describes the role of the Combined Energy system in maximising the value of 
installing a PowerStore water heater through intelligent control

● Video available at https://youtu.be/kXG9P24xlMI
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What it does
PowerStore video

https://youtu.be/kXG9P24xlMI


Eligible customers with the Combined Energy system can opt-in to 
Grid Services, in which large groups of customer loads are 
controlled by the power utility to help manage the grid.

These programs are entirely optional and are often accompanied 
by a payment or credit to the customer in exchange for 
participation.

When activated, the Combined Energy system manages the 
amenity of storage loads in the home to ensure no disruption to 
the customer when participating in grid services.

Grid services are currently being trialled in a number of states, 
including as part of the SA Smart Network program.

Grid Services
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What it does
Grid Services
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How it works
Energy Management Unit (EMU)

● The brains of the Home Energy Management System 
(HEMS)

● Connects to customer's Internet router

● Communicates with Power Meters, Connected 
Appliances (e.g. PowerStore), and Inverters

● Analyses home energy data to detect usage patterns

● Receives weather forecast and energy price 
information from the cloud

● Coordinates major appliances to make best use of 
Solar, and to use the cheapest grid energy possible
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● Installed in or near the electrical switchboard

● Grid supply monitoring
○ Single-phase, 2-phase, 3-phase

● Solar Monitoring
○ Total production
○ Excess solar (export from site)

● Optional monitoring of unconnected appliances
○ Visibility of appliance energy costs
○ Useful for identifying system improvements (e.g. add 

more solar, add PowerStore)

● Connects to Inverters via data connection
○ Ethernet / RS485
○ Export limiting control
○ Battery control

How it works
Power Meter (PM2)

CET Power 
Meter

Utility meters
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How it works
Powerline Communications

PowerStore

Load Control 
Adapters

Power Meter

Devices communicate via 
existing building power lines
(PLT)

EMU

The EMU communicates with connected appliances 
and load control adapters using the existing 
building wiring via Powerline 
Telecommunications (PLT).

Some connected appliances (e.g. PowerStore) 
have PLT built in, and communicate with the EMU 
natively.

CET load control adapters are used to integrate 
unconnected appliances (i.e. appliances without 
PLT) into the Home Energy Management System.

Air-Conditioning 
IR Adapter
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How it works
Inverter Communications

Solar and Battery Inverters are connected to the 
system by installing a data cable from a CET Power 
Meter or Comms Adapter to the Inverter's data port.

A data connection is required for the HEMS to 
access export control functionality on Inverters.

The two most common data connection types are 
supported: Ethernet and RS485

Many major Inverter brands supported with more 
added regularly:

EMU

PLT

Power Meter or 
Comms Adapter

Solar / Battery 
Inverters

Ethernet / RS485

Data Cable
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How it works
HEMS and Batteries

Batteries must be integrated into HEMS for the HEMS to be able to function. 

There are two ways that batteries can be integrated into the system:

● Option 1: Via a data connection that enables monitoring and control of the battery
○ Strongly recommended
○ Supported by most battery brands
○ HEMS can ensure that the solar resource is shared between the battery and other appliances
○ HEMS can ensure that the battery does not discharge to heat the PowerStore

● Option 2: Battery monitored by CT, HEMS yields to battery system
○ e.g. Tesla (no local control capability)
○ HEMS can not coordinate simultaneous charge of battery and connected appliances with solar
○ The HEMS has to wait until the battery is fully charged, and only then charge other appliances

■ Can work OK if there is a lot of solar PV installed

Easier to maximise the customer's financial and energy benefits with Option 1.
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Combined Energy Apps and Services

onWatch Management Portal
https://onwatch.combined.energy/

onSite Installer Web App
https://onsite.combined.energy/

atHome Customer Web App
https://athome.combined.energy/

Used by Installers to:

● Configure and test new 
Installations

● Access the latest Installation 
resources and documentation

● Contact CET Support

Used by Customers to:

● Monitor household energy use history and 
costs

● See a breakdown of where energy is being 
used in the home

● Check charge state of storage loads and 
solar performance

Used by Organisations to: 

● Monitor the state of all sites and 
customer systems

● Add new customers and sites

● Add and manage Installers and 
support team members

● Access latest documentation
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Click the CET logo to 
open atHome for this 

Installation

The last time the 
customer viewed the 

atHome website

Search for a customer by 
surname or ID

Use these controls to filter 
Installations in the list

e.g. show only 'unwelcomed' 
customers

Date that EMU was 
Installed

Combined Energy onWatch Portal
Overview
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Combined Energy onWatch Portal
Overview

Review status
(i.e. has CET validated site)

EMU Connection 
Status

Power Meter Status

PowerStore Status
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Combined Energy onWatch Portal
Overview

PowerStore Solar Self-consumption 
efficiency

Indicates proportion of water heater 
energy from solar vs. grid

Last 24 
hrs

In last 
week

In last 
fortnight

e.g. this site had low excess solar 
(or unusually high water usage) in 

last 24hrs, causing high PowerStore 
grid consumption

Solar production as percentage of 
maximum production observed at 

this site in last 30 days

e.g. indicates bad weather

Hint: Hover mouse over icon 
for a brief description
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Combined Energy onWatch Portal
Resources Page
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Combined Energy onWatch Portal
Adding Staff and Installers to an Organisation

Use Manager role for individuals who should be 
able to add/remove Staff and Installers.

Use Staff role for individuals who will be adding 
and managing customers.

Use Installer role for anyone who will be visiting 
site and requires access to the onSite Installer 
webapp.

Remember to deactivate 
team members who leave 
the Organisation.
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Remember to send the installer welcome to new 
Installers once they have been added to the 
Organisation.

The installer welcome message includes a link to 
the onSite web app.

It is recommended that Installers save a shortcut 
to onSite to their home screen.

Once welcomed, Installers can use the onSite 
web app to configure sites, request support, and 
access documentation.

Combined Energy onWatch Portal
Welcoming Installers
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Combined Energy onWatch Portal
Customer Onboarding

Step 1: Click New Installation

Step 2: Enter Street Address
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Step 3: Enter Customer Details

Add additional users if multiple 
logins required

Combined Energy onWatch Portal
Customer Onboarding
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Step 4: Enter Phase Info and 
NMI if available

Combined Energy onWatch Portal
Customer Onboarding
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Step 5: Send customer 
welcome and ask customer to 
login on their own device

Combined Energy onWatch Portal
Customer Onboarding
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Step 6: Assist customer with first login and accepting service agreements

Combined Energy onWatch Portal
Customer Onboarding
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Combined Energy onWatch Portal
Customer Onboarding

Step 7: Assist customer with Energy Pricing page / tariff entry 

Click for instructions on how to 
enter Energy Pricing information
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atHome website
Home page Click the '?' to access 

help for the current page

All help pages, including 
the initial Welcome 
message, can be 

accessed through the 
Help page 

Click to change date range of 
analysis data

The middle grey label shows the 
currently selected range ('1 month' in 

this example)
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atHome website
Home page

Total Savings is the estimated amount of 
money saved by supplying the home with solar 

and battery energy (+ export revenue)

Money saved from solar 
self-consumption

Money earned from export 
revenue

Cost of Grid Energy is the estimated 
amount of money spent for 

grid-supplied energy
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atHome website
Home page

Of all the energy used by the home, 
this is the percentage that was 

supplied by solar

In this example, 54% of the energy 
used by the home came from solar, 
and the remaining 46% had to be 

supplied by the grid.

Percentage of hot water energy that 
came from solar

Of all the solar energy produced, this 
is the percentage that was used in the 

home

In this example, 63% of the solar 
energy that was produced was used in 
the home, and the remaining 37% was 

exported to the grid

Total kWh consumed by the home, 
including both solar and grid supplied 

energy
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atHome website
Live View

Indicates EMU is 
currently connected to 

CET Servers
Time of last received update 

(Live View updates every 5 
seconds)

Lines show flow of energy 
between Suppliers and 

Consumers
The speed of the movement 
reflects the power magnitude

The Live View shows all the 
Devices in the home and how 
energy moves between them

All Devices at the Site are listed in 
the Combiner group in the menu
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atHome website
Live View

Energy 
Suppliers

Energy 
Consumers

"Combiner"
Shows total power being 

consumed / produced by the site



"House" device 
Power being consumed by the site 
that is not tracked individually, i.e. 
unmonitored appliances / circuits
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atHome website
Live View

Charge State Percentage for energy storage devices

In this example the battery has 97% charge, so it is 
supplying energy to the home to offset grid usage.

The water heater in this example is at 56% charge, 
meaning it has 56% of its maximum amount of usable hot 
water

Green indicates Solar 
Export to Grid

Yellow indicates Solar 
Energy

Purple indicates Energy 
supplied from a battery

Orange indicates charge 
going to a battery

Gold indicates the 'mixed' 
energy from the Combiner 

being supplied
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atHome website
Device Analysis for Solar

Clicking on a device in the Live View 
will open the analysis page for that 
device. Device Pages can also be 

accessed from the side menu.

The Cost Analysis section shows the total 
savings and revenue for the Device during 
the selected time interval, as well as a daily 

averages.

If the 'Tariff' option is enabled, the Savings 
at each tariff price bracket (as defined on 
the Energy Pricing page) are also shown.

In this example, the Solar offset $55.8 of 
grid consumption and earned $7.30 in 

export revenue in the last 31 days.

Click to change date range of analysis 
data

The middle grey label shows the currently 
selected range ('1 month' in this example)

The Energy section shows the total 
supplied / consumed energy for the Device 

during the selected time interval.

In the case of a Solar device, energy is split 
into 'Supplied' (i.e. consumed by the home) 

and 'Exported' (to the grid).

In this example, 249kWh of solar energy 
were produced in total, with 166kWh 

(66.6%) self-consumed in the home in the 
last 31 days.

The chart at the bottom shows a daily 
summary for the device during the 

selected period.
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atHome website
Device Analysis for Grid

The Energy section shows the nett total 
energy that was imported and exported 
from/to the grid during the selected time 

interval.

In this example, 278kWh of grid energy 
was supplied to the home, and 143kWh 
of solar was exported to the grid in the 

last 31 days.

The Cost Analysis section shows the 
total cost of grid energy supplied to the 
home during the selected time interval, 

as well as a daily averages.

If the 'Tariff' option is enabled, the cost 
at each tariff price bracket (as defined 

on the Energy Pricing page) is also 
shown.

In this example, $73.5 of grid energy 
was purchased in the previous 31 days, 

and $12.5 was earned by exporting 
solar
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atHome website
Device Analysis for Batteries

The Energy section shows the total 
energy that was used to charge and 

discharge the battery during the 
selected time interval.

In this example, 295kWh of energy was 
used to charge the battery, and 264kWh 
was discharged from the battery back 

into the home in the last 28 days. 98.6% 
of the energy used to charge the battery 

came from solar.

The difference between the total charge 
and discharge energy is due to the 

round trip efficiency of the 
charge/discharge cycle.
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atHome website
Device Analysis for devices that consume energy

The Energy section shows the total 
energy that was consumed by the 

device in the previous 31 days.

In this example, 28.6kWh of grid energy 
was supplied to the device, and 

109kWh came from solar.

The Cost Analysis section shows the 
total cost of energy supplied to the 

device during the selected time interval, 
as well as the total savings due to 
self-consumption of solar energy

If the 'Tariff' option is enabled, the cost 
at each tariff price bracket (as defined 

on the Energy Pricing page) is also 
shown.

In this example, $4.78 of grid energy 
was used to charge the water heater in 

the previous 31 days, and the 
equivalent of $27.3 was saved through 

solar self-consumption.
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atHome website
Device History for Solar Click the 'History' tab to 

view detailed historical 
data for the Device

Move these bars in the charting 
summary to view a specific 

interval in detail

Energy totals for the displayed date 
range are shown in this table

In this example, the total solar 
produced in the selected date range 

was 28.79kWh, with 16.35kWh 
exported to the grid, 6.5kWh used to 

charge the water heater, and 5.94kWh 
consumed by the rest of the home.

Tapping on or scrolling to 
a point in the data will 

display the power at that 
5-minute interval here
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atHome website
Device History for Solar

The colour of the shaded area shows where 
solar energy is being consumed

Uncontrolled 
appliances

PowerStore 
Water Heater

Exported to 
Grid
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atHome website
Device History for Grid

Grid ImportSolar Export

Energy totals for the displayed date 
range are shown in this table

In this example, 12.69kWh of grid 
energy was supplied to the site, and 

4.51kW of excess solar was exported 
to the grid.



37

atHome website
Device History for devices that consume energy

For consumers, the shaded colours in the 
chart represent the energy source

Solar Battery Grid

Energy totals for the displayed date 
range are shown in this table

In this example, 1.98kWh came from 
the grid, 1.95kWh from solar, and 

3.41kWh from the battery.



There are some important prerequisites for Installations that should be considered before 
installation. 
Make sure all of these requirements can be met before proceeding with an installation:

1. The site must have a permanent internet service

2. The grid supply at the site must be monitored (using a Power Meter and CT clamps)

3. All solar PV at the site must be monitored (either via data connection or using CT clamps)

4. All batteries at the site must be monitored (with a data connection if supported by 
vendor)

5. Batteries, Hybrid Inverters, and export-limiting Solar Inverters must have a data 
connection if possible

6. Third-party energy control systems at the site (Amber, SolarEdge meter, Reposit, Solar 
Analytics meters with relays, etc) must be reported

38

Installations
Site Requirements
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Installations
EMU Installation

A spare Ethernet port (yellow "LAN" port) is required on the router to connect the EMU:

If the customer has a Wi-Fi hotspot only (i.e. no Ethernet port), a Wi-Fi extender with an Ethernet port can be 
added to the system:

The EMU must be plugged directly into a wall outlet (not into a powerboard):
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Installations
Power Meter Installation

1- Mount Enclosure Base to Wall 2 - Connect LV Supply Cables 3 - Connect CT Harness

4 - Connect Inverter Data Cable 5 - Close Lid and Seal 6 - Fit screw caps
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Installations
Power Meter CT Harness Installation

The Combined Energy CT Harness system enables easy connection of up to 6 Current Transformers (CTs) to 
Combined Energy metering products:

The CT Harness accepts up to two CT Bundles, each with three CTs:
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Installations
Example single-phase site with PowerStore Grid Interactive (v2.0)

Required Materials

● 1 x CET-HD-EMU-1 Energy Management Unit
● 1 x CET-HD-PM2-1 Power Meter
● 1 x CET-AS-CT1-30-1 CT Harness
● 1 x CET-CT1-B060606-1 60A CT Bundle
● 1 x 315E5X36 PowerStore Grid Interactive
● 3m double-insulated Ethernet cable

Installation Sequence

1. EMU plugged directly into wall outlet and connected to customer router:

2. Power Meter installed on wall behind Main Switchboard adjacent to Inverter:

3. The Power Meter is connected to the Inverter with an Ethernet cable for comms.

4. CTs Installed in switchboard:
a. Red 1 clipped on to Grid supply
b. Red 2 on Air-conditioning circuit
c. Red 3 on Cooking circuit

5. Installer uses onSite web app to contact CET to test power meter, inverter 
connection, and check PowerStore is working correctly

System description

● PowerStore Grid Interactive water heater being installed
● ABB Solar being installed (Inverter has Ethernet interface)
● Single-phase home
● Customer would like air-conditioning and cooking circuits monitored



Powerline Communications (PLC)
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Powerline Communications (PLC)
Why use PLC?

Powerline Communications offers a few key advantages over other communications 
technologies:

● No need for password setup / pairing

● HEMS network is completely separate from customer network
○ Customer IT equipment often blocks traffic between devices on Ethernet / Wi-Fi network

● No need to reconnect devices when customer upgrades their router or changes their Wi-Fi 
password

● Connected appliances (e.g. PowerStore) are often located in Wi-Fi dead zones
○ But very easy to get to via the power supply cable

● Inbuilt multi-hop capability
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Powerline Communications (PLC)
Multihop Capability

PowerStore

Power Meter
(Grid connection 

at pole)

Power Meter Solar 
Inverter

EMU Router

In this example, multihop 
communications enables the 
EMU to communicate with 
devices in the shed via 
intermediate nodes on the far 
side of the house and at the 
main switchboard on the 
street.
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Powerline Communications (PLC)
Multihop Capability

EMUCustomer Router Power Meter

Weak PLC ConnectionLAN

House Sub-board MSB

EMUCustomer Router Power Meter

LAN

House Sub-board MSB

Power Meter

PLC PLC
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Powerline Communications (PLC)
Troubleshooting PLC

Powerline Communications works by modulating high frequency signals onto the 
existing building powerlines.

As with all communications technologies, environmental conditions can cause two types of 
degradation of these signals:

1. Attenuation (signal level is reduced), which is caused by:
a. Filters built into power boards
b. Filters found in some "smart" GPOs
c. Some appliance power supplies, DIN-rail power supplies

2. Interference (signal is drowned out), caused by:
a. Some models of solar inverter (e.g. older HD-WAVE SolarEdge inverters)
b. Noisy plugpack power supplies for IT appliances



EMU Power Meter in 
Switchboard
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Powerline Communications (PLC)
Range Extender (CET-H4-RE2-1) 

Customer Router

LAN

EMUCustomer Router Power Meter in 
Switchboard

LAN

Range Extender

Strong Powerline 
Connection

Strong Powerline 
Connection

Weak Powerline 
Connection



EMU
Power Meter in 

Switchboard
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Powerline Communications (PLC)
Clip-on Ferrites 

Customer Router

LAN

Weak Powerline 
Connection

Electrically noisy 
appliance

EMU
Power Meter in 

Switchboard

Customer Router

LAN

Electrically noisy 
appliance

Clip-on Ferrite(s)

Strong Powerline 
Connection
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Powerline Communications (PLC)
Troubleshooting PLC

Strategies for improving PLC performance in sites with poor comms:

1. Ensure EMU is plugged directly into a GPO, not a powerboard - this prevents the EMU's 
powerline signals from being filtered out

2. Move the EMU further away from sources of noise (e.g. IT equipment power supplies), e.g:
a. Try another GPO
b. Move the EMU to a different circuit/room using either:

i. Existing Ethernet ports in the home
ii. A Wi-Fi extender (preferably an existing one)

c. Note: It is often better to move the EMU to a different circuit, rather than just closer to the 
switchboard



Products and Part Numbers
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Products and Part Numbers

Part Name Part Number Notes Image

Energy Management Unit CET-HD-EMU-1
● Required at all Sites
● Supplied with power and Ethernet cable
● User Manual

Power Meter CET-HD-PM2-1

● Required at all Sites
● Supplied with mounting accessories
● CT Bundles and CT Harnesses ordered 

separately
● User Manual

CT Harness CET-AS-CT1-05-1 (0.5m)
CET-AS-CT1-30-1 (3m)

● Each Power Meter requires one CT Harness to 
connect the CT Bundles

● Available in two lengths (3m / 0.5m)
● See PM2 User Manual for installation details

CT Bundle
CET-CT1-B060606-1 (60A)

CET-CT1-B121212-1 (120A)
CET-CT1-B202020-1 (200A)

● CT Bundles have 3 CTs each
● Each Power Meter can support up to two CT 

Bundles
● CT Bundles plug into CT Harness
● Available in 60A / 120A / 200A options

○ Higher current ratings available on request
● See PM2 User Manual for installation details

Range Extender CET-H4-RE2-1 ● Customer-installable Range Extender / repeater 
for the HEMS HD-PLC network 

https://solahart.combined.energy/manage/resources
https://solahart.combined.energy/manage/resources


Installer Kit



Part Name Part Number Notes Image

EMU System Installer Kit CET-KIT-EMU-INST-1

● 1 per Installer team strongly recommended
● Collection of useful accessories and parts that are 

occasionally required during installation
● Replacement parts listed below can be ordered 

separately

2 x CET-H4-RE2-1 Range Extender CET-H4-RE2-1 ● HD-PLC Range Extender
● Customer installable

22 x Split-core ferrite
FAIR-RITE 0431164181

[1 x 22pc tray]
0431164181 ● Tray of 22 clip-on ferrites for improving PLT 

performance

1 x Wi-Fi Extender
TP-LINK RE200 TP-LINK RE200 ● Wi-Fi Range Extender for routers with no spare 

Ethernet ports, or for relocating EMU

5 x CET RS485 Filter
[1 x 5 pack] CET-IT2-485FILPK-1 ● Used with CET Power Meter when connecting to 

Goodwe DNS series inverters

2 x Ethernet cable 1.5m, 
double-insulated CET-IT1-ETH15-1 ● For connecting to third-party devices from Power 

Meters
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Products and Part Numbers
Installer Kit and replacement parts

x5



Support
onWatch and atHome queries

For questions relating to:
● The onWatch Portal
● The atHome website
● CET Products
● System design and unusual installation requirements

Please email CET Support at: support@combined.energy

Customers and Dealers can also contact CET via the Contact us form on the Help page 
of the atHome website:

1

2

3



Support
When to contact CET Support

CET Support can help with:
● Issues relating to CET Apps and Services (e.g. onWatch, atHome, onSite)
● Issues relating to the Home Energy Management system at a specific site, such as: 

○ Communication issues (EMU or devices offline)
○ Configuration issues (devices not appearing in Live View, invalid data)

● Setting or changing export limit rules at a site

For issues relating to Rheem products (e.g. PowerStore), CET Support can help with initial 
diagnosis and can refer product issues to Rheem Support if required.

Please contact CET Support if any part of a system is replaced or upgraded, for example:
● Replacement / repair of PowerStore water heaters
● Replacement / repair of Solar Inverters and Batteries
● Addition of any new major appliances, or any major electrical works

CET can confirm that the Home Energy Management System is properly configured and working 
before the Installer / service technician leaves the site.



For Installers to receive support while at a site they must be registered by the 
Organisation that manages the customer.

The onSite web app can be accessed at https://onsite.combined.energy/ 

Support
Installer support through onSite

Log In Open Menu Request Support

https://onsite.combined.energy/

