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Takeaways

Why do open standards matter?
- Innovation at global scale.

Today:
1. Standards in HEMS
2. The S2 standard for energy flexibility 
3. Implementations



- comment on the video ‘The Most Valuable File Format 
You've Never Heard Of’ by Acerola
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S2 is at the beginning

- White paper
- Certification (EN 50491-12-2)
- Proof of concepts (PoC) / Pilots
- Open source code



Standard adoption
Criteria of organizations

- Technological superiority
- Relative advantage
- Observability
- Network externalities
- Switching Costs
- Coercive pressures

From: van de Kaa (2023): Standards adoption: A comprehensive multidisciplinary review



Drivers of standard adoption

● Champions
○ Influential people & orgs (e.g. Apple in Podcasting 2.0)
○ Often where standards are born

● Developer uptake
○ Innovation (why we are all here)
○ Decisions made at the base (e.g. JSON vs XML)

● Regulation
○ Subsidy (which standards qualify?)
○ Requirements (e.g. Germany: Article 14a)



The Chicken-and-egg problem: 
What should come first?

The energy sector is not easy
(i.e. compared to web):

● Hardware & OEMs play crucial role, EMS 
need them to scale

● Regulation tighter (safety)
○ & not just one regulation body
○ & different per country
○ grid management changes

● Sectors compete (EVs, HVAC)

-> Too many pilots, products with 
partial solutions, potential champions 
too careful



S2: overview



S2: energy flexibility control types



Who is working with S2 right now?



Insmart project
Prevent grid congestion in neighbourhoods

S2 communication 
protocol used between 
devices and central control.



Tunes project
S2 PoC with heat pump & heat buffer 

for multiple apartments

Partners:



Kiflin
 Open source HEMS development 

environment with full S2 compability

Open-sourcing ‘Profile-steering’

S2 scheduling algorithm

The realisation of a first batch of 
S2-compliant devices



https://flexmeasures.io/get-in-touch/Open-source:
S2, FlexMeasures, etc

● S2-python supports all S2 control types
● FlexMeasures supports CEM side of S2
● FlexMeasures gets a new optimization 

algorithm specializing on VPPs & S2 flex
● (future) FlexMeasures gets extra tutorial 

for building an open-source HEMS
● (future) FlexMeasures could support 

VEN side of OpenADR



Thank you for 
your time!



Energy management standards

What is it?

A standard for 
device‐level energy 
management. 
Device‐level energy 
management and 
building automation

A protocol for 
automated demand 
response (DR). Allows 
grid controllers to 
send signals.

A standard focused on 
in‐home energy 
flexibility and smart 
meter integration

Use case

Uses peer‑to‑peer 
communication 
between devices and 
an in‑house EMS to 
enable optimized local 
energy use.

Focuses on two‑way 
communication 
between grid 
operators and 
demand‑side 
resources, with 
messages that trigger 
changes in 
consumption.

Primarily designed for 
the in‑home 
environment, linking 
smart meters with 
EMS to deliver 
real‑time metering 
and smart scheduling.



Viewpoint of 
organizations

Key factors
- Technological superiority
- Relative advantage
- Observability
- Network externalities
- Switching Costs
- Coercive pressures

From: van de Kaa (2023): Standards adoption: A comprehensive multidisciplinary review


