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During December 2008 to Decem-
ber 2010 Lowri Beck was a consor-
tium member of an EU funded pro-
ject exploring and developing tech-
nology for an Ultra-low Power 
Wireless Sensor Network for Me-
tering Applications. Lowri Beck’s 
contribution to the EU consortium 
was market intelligence, customer 
requirements and dissemination of 
the Syncsen project results. 
 
Project Objectives  
The challenge for the consortium was 
to create a product which used inno-
vative technology in order to increase 
gas and water utility companies’ com-
petitiveness and customer satisfac-
tion (European market) by providing 
them with a cost effective, wireless, 
automated meter reading (AMR) 
technology.  
 
Innovation  
The entire design of the SyncSen 
network was devised to allow battery 
powered devices to work for up to 10 
years unattended. To achieve this 
aim, the AMR devices operated in a 
‘sleep / wake-up’ mode of operation 
and at the 868MHz communication 
frequency, which meant that they en-
tered a deep sleep phase with ultra-
low energy consumption until the next 
data collection. In order to avoid the 
nodes waking up unsynchronized, a 
novel approach to maintain the syn-
chronism was provided based on the 
Radio Data System (RDS) communi-
cations protocol standard. The net-
work supports the multi-hop operation 
allowing an increase in the network 
size  in terms of distance and also 
covering different types of scenarios, 
from urban to rural. MBUS was fa-
voured for buildings where the instal-
lation of new cables was very expen-
sive or not possible.   

The network operated in three phas-
es: 
 

 The network remains inactive 
between data processes. 

 All the meter nodes in the net-
work wake-up simultaneously. 
A novel mechanism was imple-
mented to maintain the syn-
chronisation. 

 A multi-hop network was 
formed, and consumption data 
is collected from all meter 
nodes. 

 
SyncSen utilised the Metering Bus 
(MBUS) technology. The data from 
the metering device at each premises 
was collected by a group centralised 
data collector. The data collector con-
verted the data and sent the infor-
mation to a display, a PDA (local 
analysis) or the energy provider for 
billing (remote analysis) using an in-
ternet connection.  
 
In the classical MBUS approach, the 
place of installation or reduced output 
power may have led to limited com-
munication range for the metering 
device. The SyncSen project solved 
the possible limited communication 
range of the classical approach by 
developing a novel routing extension 
(multi-hop network typology).  
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 Network A 

40 nodes were installed in old apart-
ments (located inside a communal 
area), residential houses (located 
inside houses or outside front gar-
dens) and new apartments (meters 
placed outside aluminium cabinets). 
Out of the 40 nodes, 7 were in-
stalled as bridge nodes that weren’t 
connected to water meters but were 
strategically positioned to relay the 
data packets to the data collector. 
All nodes were programmed to max-
imum power (+10dB) and were set 
to wake up each hour, on the hour.  
The duration of the collection time 
was set to 5 minutes. In the deploy-
ment area two types of meters were 
present, however both used mag-
netic pulse sensing.  

Project Parameters 
The SyncSen network commission-
ing was performed with the agree-
ment of Malta Water Services Cor-
poration in the locality of San 
Gwann in Malta as this was the 
most suitable location for trialling the 
installation of 65 AMR devices 
(nodes) because of the following 
criteria;  

 Variety of building structures 
(apartments, houses and 
shops) 

 Secure and strategic place 
where the network data col-
lector node and the server 
with internet connection could 
be set up  

 Close to water management 
premises for a quick response 
and on-site network mainte-
nance 

 Real site topography environ-
ment (not chosen site setup)  

 
Two AMR networks were deployed 
with the assistance of Malta Water 
Services Corporation (WSC).  Net-
work A was installed in an area that 
contains old apartments, residential 
houses and new apartments, where-
as Network B was installed in an 
area that contains old apartments 
and houses.  
 
The two data collector SyncSen 
nodes of Network A and Network B 
were installed at the top floor of the 
WSC building, and were connected 
to a single server computer that ran 
an application that logged all the 
network activity. 
 
The trial lasted a period of two 
months and the data collected was 
used to analyse performance re-
sults: 

The SyncSen modules success-
fully interfaced with both meters. 
The RDS reception was excel-
lent in all the places where the 
meters were installed.  

 Network B 

25 nodes were installed in old 
apartments and houses, out of 
which 5 nodes were installed as 
bridge nodes. All nodes were 
programmed to maximum power 
(+10dB) and were set to wake up 
each hour on the half hour in 
order to eliminate any collisions 
with Network A. 

1. The network remains inactive  

between data collection 

processes. 

2. All the meter nodes in the  

network wake-up  

simultaneously. A novel  

mechanism is implemented  

to maintain the synchronization. 

3. A multi-hop network is  

formed, and consumption data  

is collected from all meter nodes. 

 
Network Layer 
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sealed window) must be fit to verify 
RDS connection at the installation 
location.   
Even though the installation method 
was relatively quick it was difficult to 
know immediately (upon installation) 
if the node had successfully con-
nected to the network or not. This 
information was only available each 
time the network woke up (on the 
hour). 

Lessons Learnt  
In Network A, of the 40 nodes, 25 
nodes (including the bridge nodes) 
managed to connect with the data 
collector, 18 of which were noticed 
to come on-line all the time. In Net-
work B, of the 25 nodes, 6 nodes 
successfully connected with the data 
collector.  
 
These results indicated that the 
wireless range of the nodes was too 
short for satisfactory communica-
tions based on the scenario in San 
Gwann, Malta. Networks A and B 
contained ‘isolated nodes’, unreach-
able with the current WSC installa-
tion services. The power of the RF 
transceiver was not strong enough 
to reach the nearest meter. Moreo-
ver, the reason why Network B had 
so few nodes that connected to the 
data collector is that the transmis-
sion path between the data collector 
and the nodes was heavily affected 
by the large building structures that 
lay in the way. Also the location of 
Network B was at least 4 metres 
under ground level. The end result 
was that the signal is highly attenu-
ated and dispersed; therefore it was 
very weak and was not received by 
the meter nodes. Finally, testing for 
the optimum communications range 
with test nodes was not a practical 
solution due to the unknown archi-
tecture of the tree network and the 
hop-count constraint that the 
WMBUS protocol posed. 
  
The average installation rate was 
approximately 8 nodes/hour where 
fitted in adjacent premises. The in-
stallation time could be further re-
duced if the enclosure had been 
already closed and sealed. In this 
case it was found that an external 
indicator (such as an LED in a  

The outcome provided the con-
sortium with measured results 
and an examination of the capa-
bility of the following – 

 How the battery powered 
devices (nodes) performed 
(to work for up to 10 years 
unattended) 

 The suitability of the RDS 
communications system 
approach to synchronisa-
tion of the nodes 

 Network performance of a 
star and multi-hop network 
operation 

 Results from different ur-
ban scenarios 

 The operational communi-
cations capability of 
868MHz frequency for 
AMR devices 
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Conclusions 
It was recommended that planning/
simulation of network deployment is 
done prior to actual installation to de-
termine the locations to install strategic 
bridge nodes. These strategic bridge 
nodes need not be connected to a me-
ter, but their purpose would be to en-
sure that there are no isolated nodes in 
the network. In practice this was a limi-
tation, since strategic locations may 
not always fall on utility company prop-
erty.  
 
An alternative solution was to increase 
the transmission power of the nodes. A 
new 868MHz radio front-end that can 
reach transmission power up to 
500mW could be designed. This modi-
fication would  involve adding external 
components.  The disadvantage of 
using a higher power was that the 
power consumption was increased and 
shortened battery life. However, this 
could have a negligible effect where 
most of the time the network would be 
in sleep mode. A further  drawback 
was that the maximum power stipulat-
ed by the WMBUS standard would be 
surpassed. 
 
Another design factor that was ob-

served during installation is the posi-

tioning of the node and hence the an-

tenna. This was found to be extremely 

critical for wireless range especially in 

below ground level installations. It was 

found that a lower positioning or slight 

tilt of the antenna from the perpendicu-

lar axis could result in an intermittent 

communication link and in many cases 

complete communications link failure. 

Further work on aerial design would be 

considered. 

  


