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What do we mean by Home Energy Management System (HEMS)?

...systems that can connect to multiple residential energy devices and a communications network to provide
monitoring and control, optimising household energy storage, generation and consumption for the benefit of the
household and the broader energy system

Connects to loads and energy resources:

« HWS, HVAC, homes appliances, smart thermostats,
plugs, lights etc, and
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Figure 1: Overview of home energy management system (Strauli et al. 2022)
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Global HEMS Market Scan
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What type of devices are on the market — Where are they installed?
Based on scan of available products, not share of sales data

The majority of HEMS are separate devices. Some
products are integrated in smart meters, while others are
integrated in solar/battery controllers or inverters.
Important implications for installation cost

Some separate plug & play devices or fully cloud-based
HEMS avoid installation costs altogether.

Integrated devices require electrician but already ‘paid

J

for’.

Separate requires dedicated electrician visit.

Installation could increase total cost by factor of 4-5.

Installation location (n=51)

Avoided
installation costs

Separate _
Device Integrated in

61% Equipment
’ 18%

Essentially ‘pre-
installed’

Easily retrofitted

Installation costs and
complexity vary, but
typically higher



HEMS availability across markets
Based on scan of available products, not share of sales data

Companies entering the HEMS space from a diversity
of industries, for different reasons

» market opportunity, product differentiation (e.g. solar) or
customer acquisition/retention

Majority of the researched products restricted to single region
e.g. Europe, North America, or Australia only

But 39% available globally (3 or more regions) — expect this to
grow as industry consolidates over time

More global HEMS products — need for more global
interoperability standards

Geographic availability of products
(n=51)

Europe only
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Australia/Pacifi
only
20%



Interoperability approaches

« Main approaches:

* Open standards - specifically uses an open-source
protocol e.g. Matter, Sunspec, Modbus

» Closed ecosystem - only works with compatible
products using a proprietary comms protocol (or limited
functionality e.g. VPP only, not home optimisation
(Tesla)) — Customer lock-in

 Bespoke integration - no restriction on APl usage
(private protocol, but openly published), but requires
specific work to design integration.

« Bespoke integration is dominant, but requires significant
time and effort
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BTM interoperability challenges in the field

Energy
Masters

HEMS developer needs to code bespoke integrations for every brand (and potentially
model) of connected equipment — Long project lead times.

Retrofit installations (integrating with existing equipment)
are particularly bespoke:

- HEMS + one other appliance can take a whole day.

- Commissioning takes time — up to 5 apps with
different documentation required.

- Still finding new permutations after 90 installations.

High installation costs could make HEMS scaling
challenging.




Mapping Standards for Interoperability (National level)
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Developing technical standards is only part of the picture

Diffusion of Technical Standard

Development of Technical Standard
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Contact

— Thank you

Dr Ed Langham - Edward.Langham@uts.edu.au

HEMS Market Scan



mailto:Edward.Langham@uts.edu.au

HEMS case studies

& voltello

Description

Company background Tech Company

Installation type Separate Device

Type of control Partial cloud

Availability Australia only
Consumer Energy

Resource (CER) Sophisticated
capabilities

Load capabilities Sophisticated with additional hardware

Sceptical overall
HEMS control
Highest stated overall
HEMS control

Notes on
classification

Sophisticated
Orchestrated

Trialled third party control curtailing solar export at
negative price

Interoperability

categorisation Bespoke Integration
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Tech Company PV/Storage Specialist

Integrated in Equipment (smart meter) Integrated in Equipment (Battery)

Partial cloud — Evergen partnership Partial cloud
Australia only Global
Orchestrated Orchestrated for BESS

N/A Orchestrated for Evs
Orchestrated Sophisticated
Orchestrated Orchestrated

Orchestrated control for EV and BESS
if connected to the AlphaESS
batteries
Open source for monitoring and
closed ecosystem for sophisticated
use of battery

Only provides CER functionality

Bespoke integration

Tech Company

Cloud based (no hardware)

Cloud based (no hardware)

Global
Basic

Sophisticated

Basic

Sophisticated

Bespoke Integration
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