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Abstract

Buildings’ heating installation needs a periodic check-up and maintenance to guarantee
their full operability. Today caretakers and technicians work together to prevent any
issue that might a [edt the comfort of the residents. Beside that, weather is di Lerbnt
from year to year and some adjustments to the settings of the heating stations are
necessary. To perform all of this, technicians come to check every one or two weeks
the integrity of the installation and perform on site the changes needed. To avoid this,
SG-Energies, a Swiss heating management company, launched a project: STEP. The
goal of this project is to make a step forward on the monitoring and maintainability of
heating rooms by deploying an "edge’ device, namely SG-Box.

This report will present the proof of concept to perform this step. The SG-Box purpose
is to reduce the frequency and duration of breakdown by communicating with the main
control unit in charge of the heating installation. This in-depth project goal will prove
that SG-Box can retrieve data from the heating installation and can inject data as
well to perform adjustments remotely. Many brands exist on the market and don’t
have the same communication protocol. This proof of concept will present three pilot
deployments of SG-Box on diLerknt sites regrouping two communication protocols:
ModBUS and BACnet.

Key words: "Edge" device, Communication protocol, Remote monitoring






Résumeé

Les chau [erles des batiments nécessitent un contréle et une maintenance périodique
pour garantir leur bon fonctionnement. Aujourd’hui concierges et techniciens travaillent
ensemble pour prévenir tout probléme qui pourrait nuire au confort des résidents. D’un
autre c6té, chaque année la météo étant di[érknte, des ajustements de programmation
de la chaudiere sont nécessaires. Pour réaliser toutes ces taches, des techniciens
contrdlent en personne périodiquement I'intégrité de I'installation et e [edtuent les
changements nécessaires. Pour limiter ceci, SG-Energies, une société suisse de gestion
d’installation de chau [age, a initié un projet : STEP. Le but de ce projet est de faire
un pas en avant dans le domaine de la surveillance et de la maintenance de chau Lerle
en développant un dispositif "'edge’, nommé SG-Box.

Ce rapport présentera la preuve du concept pour réaliser cet objectif. Le but de la
SG-Box est de, a terme, réduire la fréquence et la durée des pannes en exploitant la
communication avec la régulation automatique qui contréle la chau [erle. Plusieurs
marques existent aujourd’hui et n’utilisent pas toutes le méme protocole de commu-
nication. Cette preuve de concept présente trois déploiements pilotes de la SG-Box
sur di [érknts sites utilisant deux protocoles de communication : ModBUS et BACnhet.
Ce projet d’approfondissement prouvera que la SG-Box peut récupérer des données de
I'installation de chau [age et saisir des données pour réaliser des ajustements a distance.

Mots clés : Protocole de communication, Surveillance a distance, Dispositif "edge"
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Introduction

Nowadays, buildings need to have their own heating installation to provide heat for
apartments' heaters and domestic hot water. For comfort and sanitary reasons, those
installations must fully work all the time. This implies that if an issue appears, it needs
to be detected, handled and solved as quickly as possible to avoid any disturbance to
the building's comfort. Managing heating rooms consists in doing periodic check-ups
to monitor or adjust values like temperatures and performing visual check-up of the
components. If a check-up reveals an issue, this one will be xed by repairing the
material directly or by placing an order to replace the broken piece. An experienced
caretaker can perform a quick visual check of the installation and report any issue they
might detect. In general, the company, mandated to perform this kind of maintenance,
visits the installation regularly depending on the contract established with the building
owner. By those facts, the delay of resolving an issue is mostly impacted by the amount
of time elapsed between the issue's appearance and the moment of detection and
handling.

SG-Energies[1] is a Swiss heating management company that is developing a project,
named STEP. STEP aims to develop an Internet of Things (loT)-based system to
make a step forward by developing the capability to remotely monitor and control
heating rooms. The main objective is to (1) reduce the frequency and duration of
breakdowns. and (2) limit the unnecessary on-site visit of the technicians. To this
purpose, SG-Energies has developed an edge device, namely SG-Box, to interface the
heating installation with the IT infrastructure. SG-Box is charged to retrieve data from
the heating installation and temperature sensors (placed in apartments communicating
through Long Range (LoRa) protocol).

After focusing on the development of the SG-Box device, the STEP project is focusing
on the pilot deployments step. Three places in Geneva have been selected by type
of installation (gas, remote heating , wood pellets), by brands (Sauter, Viessmann,
Froeling) and by size (building of 30-40 apartments, building of 4 apartments, group of
houses) to experiment with the deployment of the SG-Box. In each heating room, a
device will be installed to implement and test the solution.

The goal of this in-depth project is to con gure SG-Box and interface it with the
main control unit of three di erent brands which support three di erent protocols of
communication: ModBUS and BACnet. For each brand, rstly, the communication
protocol needs to be discovered and handled. Secondly, read and write abilities from
SG-Box on the main command unit needs to be developed to control and monitor the
heating installation. The idea is to develop a generic work ow which supports di erent
brands. The goal is to have the same type of data on the central server regardless of
the communication protocol and the brand data structure.



Introduction

This report is organised as follows: the rst chapter will expose the technologies
used, the communication protocols involved and the main deployment idea. The
second and third chapters will deal respectively with the deployment carried out for two
communication protocols, namely ModBUS and BACnet protocols. Finally, the fourth
chapter will discuss about these two types of deployments.
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1.1.2

Technologies used in deployments

This chapter will expose the main deployment idea of SG-Box in a heating station and
de ne the technologies and communication protocols used for the development of this
project.

Before deploying a SG-Box in a heating room, SG-Energies had already deployed and
setup the Ignition server and the setup of the SG-Box. The role of this server is to
centralise data retrieval from any source. The setup of SG-Box consists of installing
the 4G module to have internet connection through it, installing LoRa[2] module to
have an operational gateway and installing NodeRED for programming the data points
retrieval. The main deployment idea described below doesn't take in consideration the
details of deployment depending on the communication protocol.

To achieve the goal of the project, any type of installation should correspond to the
Figure 1.1.

Schema of all used technologies in a deployment

The SG-Box is connected by wire to the automated control unit of the heating
installation. The SG-Box needs to have an internet connection either by 4G or Ethernet
to be able, on one side, to send data retrieval to the Ignition server and, on another
side, to send LoRa packets by the gateway to The Things Network (TTN)[3] server.
The TTN server will send back the LoRa data to Ignition.

Technologies

SG-Box

The SG-Box device is composed of a Raspberry Compute Module 4 and a LoRa module
mounted on it (see Figure 1.2). A 4G dongle is plugged into the main board. Two
antennas are connected to the box, one for the 4G network, the other for the LoRa
network.

Ignition

Ignition is a software released by Inductive Automation in January 2010[4]. This is an
integrated software platform for Supervisory control and data acquisition (SCADA)
systems. The main features of this software are the capability to centralise data,
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Photo of the intern composition of the SG-Box device

store them in Structured Query Language (SQL) databases and provide tools to build
interfaces to visualise collected data. To achieve this, Ignition is composed of several
modules. The main ones are SQL Bridge to connect programmable controllers (PLCs)
and SQL databases (see Figure 1.3), Vision to design and run speci c interfaces for
data visualisation, Reporting to create dynamic PDF reports to have a regular overview
of the managed data and Short Message Service (SMS) Noti cation Module to send
alarm noti cations directly through mobile network.

Ignition takes a central place in the STEP project. This software is responsible for
receiving collected data from the di erent SG-Boxes and displaying them on graphical
interfaces, alerting by SMS and creating operating reports for technicians and building
managers.

NodeRED

Node-RED[5] is a programming tool based on NodeJS and o ers a ow-based develop-
ment tool for visual programming (see Figure 1.4). Its main goal is to connect hardware
devices to online services as part of the 10T. All the development through NodeJS is
based on the event-driven model. Each block is executed only if it receives an input:
the payload. A ow is the addition of all blocks linked to perform a runtime at the
execution. The interface provides prede ned blocks to simplify the programming of the
ow. JavaScript function blocks o er more exibility to develop our own logic.

Node-RED is deployed on SG-Boxes and is responsible for interacting with the main
control unit of a heating room and querying it in its own communication protocol to
retrieve data. The second role of Node-RED is to format data to be sent to the Ignition
server through a MQTT Broker.



1.1 Technologies

Figure 1.3 Schema of Ignition server's place and inter-connections
Source: www.inductiveautomation.com/scada-software/

Figure 1.4 Screenshot of NodeRED's interface
Source: www.nodered.org
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