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Please note this report was produced in 2010/2011 and its contents may be out of date. This deliverable is 

number 8 of 9 in Work Package 1. It describes the monitoring system and methodology to be used in the field 

trial of micro-generation systems in the project. The field trial will provide data to the consortium in order to fill 

gaps in technical understanding and user behaviour. 

Context:
The project was a scoping and feasibility study to identify opportunities for micro-generation storage and control 

technology development at an individual dwelling level in the UK. The study investigated the potential for 

reducing energy consumption and CO2 emissions through Distributed Energy (DE) technologies. This was 

achieved through the development of a segmented model of the UK housing stock supplemented with detailed, 

real-time supply and demand energy-usage gathered from field trials of micro distributed generation and storage 

technology in conjunction with building control systems. The outputs of this project now feed into the Smart 

Systems and Heat programme.

The Energy Technologies Institute is making this document available to use under the Energy Technologies Institute Open Licence for 

Materials. Please refer to the Energy Technologies Institute website for the terms and conditions of this licence. The Information is licensed 

‘as is’ and the Energy Technologies Institute excludes all representations, warranties, obligations and liabilities in relation to the Information 

to the maximum extent permitted by law. The Energy Technologies Institute is not liable for any errors or omissions in the Information and 

shall not be liable for any loss, injury or damage of any kind caused by its use. This exclusion of liability includes, but is not limited to, any 

direct, indirect, special, incidental, consequential, punitive, or exemplary damages in each case such as loss of revenue, data, anticipated 

profits, and lost business. The Energy Technologies Institute does not guarantee the continued supply of the Information. Notwithstanding 

any statement to the contrary contained on the face of this document, the Energy Technologies Institute confirms that it has the right to 

publish this document.

Programme Area: Distributed Energy

Project: Micro DE

Distributed Energy Monitoring System

Abstract:



  

 1 
 

  

Micro Distributed EnergyProject 

 

 

Monitoring Requirements 

Hazel Preston-Barnes    10th

This document sets out the requirements for the monitoring system for the 20 home field 
trial for the ETI Micro Distributed Energy Project. It specifies the monitoring required 
within and external to the property as well as for each type of DE equipment that might 
be selected. 

 March 2010 

This version of the document does not cover any details of monitoring of the 
interventions to be made part way through the project as these cannot not yet 
determined. 
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1  Introduction 

PassivSystems is the lead partner for the ETI project entitled ‘Micro Distributed Energy 
and Energy Services Management – Application to existing UK residential buildings’ - 
which is a feasibility study for a much larger trial to commence within two years.  

The partners in this project are the Buildings Research Establishment (BRE), EDF 
Research & Development/EDF Energy/Eifer and University College London (UCL).  

The main objective of the trial is the production of a model that defines the potential for 
the use of Micro Distributed Energy applications within the UK domestic building stock 
in 2030 for use by the ETI. This work will be based around a number of scenarios (still to 
be defined), with a model created from a number of existing models which the partners 
have already created or to which they have approved access. 

Alongside the model the project will install monitoring equipment into 20 homes that 
have existing Micro Distributed Energy systems in place in order to fill gaps in technical 
understanding and user behaviour. The precise technologies for the homes is the subject 
of a separate document – hence this document will detail the monitoring points for all 
DE technology candidates which are still candidates for selection. 

In selection of the trial homes it is intended to provide a mix of levels of performance of 
the technologies to provide an insight into which technologies perform well under what 
conditions thus providing criteria for the modelling of the likely performance of 
technologies in the field rather than in a lab environment. 

Approximately half way into the monitoring period (or earlier if issues identified) there 
will be a number of interventions made to a small number of the homes (approximately 
6), such as improved control systems, additional technologies, or correction of faults 
that may also need to be monitored. The additional monitoring requirements are not 
covered in this document but will be documented at the appropriate time. 
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2   The Monitoring System 

PassivSystems subsidiary Digital Living has created a remote monitoring system, known 
as SEMS (Smart Energy Management system), based on smart meters, sensors and white 
goods monitors, collecting consumption data for the whole house on electricity & gas as 
well as more detailed energy consumption data from individual devices (white & brown 
goods) within the home at 5 minute intervals. The system has evolved over 4 years and 
is currently running in a successful trial of 8 homes.  

The proposed monitoring system is based upon this existing system – although using 
different sensing and monitoring – some of which has been updated since the previous 
installations (wireless rather than wired technology) and some of which has not been 
used before but is relevant to the devices and environment being monitored in this trial. 

The objective is to install a ‘base’ monitoring system for each home which will capture 
comparable points of energy consumption, and environmental conditions within and 
external to each home. In addition to this, there will be a specific monitoring element 
for each home that will provide details of energy used by, and the output from, the DE 
equipment – Heat, Electricity, or exceptionally Coolth.  

 

The monitoring system will comprise of industry standard monitoring and metering 
equipment and sensors, designed to collect energy usage data from homes on a 24 
hour, 7 days a week basis.  It will regularly communicate this data to a server using 
Broadband or GSM/GPRS technology. 

The central data collection point within the home is the Tridium JACE gateway which can 
be connected to a variety of appliances and devices via its comprehensive physical 
connection points and its ability to support a wide range of device drivers.  For example, 
it can support the connection of: 

• Electric, Gas, Water and Heat Meters 
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• Domestic Appliances, connected via a White Goods Monitor (WGM) 
• Temperature and other environmental sensors, Occupancy sensors 
• Boiler Controllers (for monitoring purposes) 
• Specialist monitoring equipment for Solar radiation, Wind speed/direction  

The equipment chosen for this system (see section 4) will be provided by suppliers used 
for the existing SEMS and a supplier that has previous experience of integrating their 
products with the JACE gateway monitoring DE technologies. 

Devices can be connected to the gateway using a variety of protocols including: 

• Wired connection such Modbus, Mbus 
• Wireless, such as Zigbee or Z Wave  
• Power Line Carrier, such as Lonworks 

 

Data is be collected at pre-set times and the proposed system will poll each device at 5-
minute intervals where practical.  The data collected is time stamped and the register 
reading at that time is recorded.   

Data is transmitted to PassivSystems servers and stored in a database from which it can 
be made available in a variety of ways including SQL database or CSV files. 

The following types of data have been considered for this project and the PassivSystems 
recommendation for inclusion is provided below. 
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Major in house consumption 

To be Monitored Recommendation What How 

Whole House Gas (or 

Oil) consumption  

Yes Heating  & cooking 

consumption 

Pulse meter via pulse to 

Modbus module 

Boiler gas consumption Yes Heating  consumption Pulse meter via pulse to 

Modbus module 

Electricity Whole House Yes Energy consumption of whole 

house and individual loads 

particularly those related to 

the Micro DE generation or 

use 

Communicating whole 

house secondary meter 

via M-Bus interface 

Electricity large loads Yes Individual loads particularly 

those related hot water 

usage at a circuit level 

Secondary meters for 

individual loads 

including parasitic 

energy such as pumps 

for solar heating, via M-

Bus interface 

Energy Used by Micro 

DE Equipment 

Yes Parasitic energy used to run 

technology 

Communicating 

secondary meter via M-

Bus interface 

Water Meter Yes Domestic Water usage M-Bus output 

secondary metering via 

M-Bus to Modbus 

module 

White Goods/Cooling TBD Large consumers of energy 

such as Fridges/Freezers, TVs 

and associated devices, PCs 

and peripherals 

Plug in monitors via 

gateway 

CH Boiler Flow & return 

Temperatures 

TBD  Temperature sensors 

attached to flow & 

return pipes 

Hot Water 

Consumption 

Yes Domestic Hot Water usage M-Bus Output water 

meter on input to hot 

water cylinder or boiler 
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Environmental Measures 

To be Monitored Recommendation What How 

Internal temperature x 

3 (minimum) 

Yes Internal temperature 

– 3 provides some 

redundancy if any 

readings lost. Use 

additional for fuller 

coverage of larger 

homes 

Wireless device 

Upstairs (main bedroom), 

downstairs (main living area) plus 

hallway. 

Additional units required for any 

annex, 3rd

Internal humidity x 3 

(minimum) 

 floor etc 

Yes Indoor Air quality 

Humidity levels in  

main  areas  

Wireless device. Combined unit 

with Temperature sensor 

Upstairs (main bedroom), 

downstairs (main living area) plus 

hallway. 

Additional units required for any 

annex, 3rd

Internal CO

 floor etc 

2 Yes  Sensor x 2 Indoor Air quality Wireless device  Upstairs (main 

bedroom), downstairs (main living 

area)  

External temperature  Yes General outside air 

temperature. 

Wireless Device. Sheltered North 

facing away from any heat source  

External Humidity Yes Outside Humidity Wireless device – combined with 

Temperature sensor 

Occupancy Yes  Attach to Security System or button 

at exit. Also derive status from 

humidity and CO2

Solar Radiation 

 levels, and water 

usage. 

Yes Strength of sunlight Array plane Solarimeter or 

Pyranometer either direct wired or 

connected via Wireless I-O module 

depending on location. 

Wind speed & Direction No Not required as  no 

wind technologies 

being monitored 
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Ground temperature Yes Input temperature at 

location of ground 

source heat pump 

Decision on depth of measurement 

& position relative to building. Also 

decision on whether water 

temperature coming in from 

ground would be suitable 

Air Temperature Yes Ambient temperature 

at inlet to pump 

Wireless External Temp sensor. 

Must not be in airflow (to avoid 

chill factor) 

 

DE Equipment 

As appropriate to the technology installed – see the diagrams in section 3 for detailed 
points of what monitoring is proposed for each type of technology. 

To be Monitored Recommendation What How 

Electricity exported Yes Energy generated by 

technology 

Electricity export meter 

Some PV systems may 

already have these – 

can we connect/collect 

the info  

Electricity 

imported/exported 

Yes Parasitic energy used by 

technology versus energy 

generated (note some solar 

technologies use a small 

photovoltaic array to power 

the pump) 

Import/Export 

Electricity Meter. Some 

PV systems may already 

have these – can we 

connect/collect the info 

Heat meter Yes Measuring system heat 

output 

 

Temperature of flow 

and return + Flow rate 

input to M-Bus 

readable Heat Meter 

Electricity Storage Yes Monitoring of storage from 

Solar Thermal/Photo Voltaic 

Battery meter 

Hot Water storage Yes Monitoring of Hot water 

storage 
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3   Micro DE Technologies to be monitored 

The choice of technologies to be monitored is the subject of a separate workstream 
feeding in to this document. The current thinking is that Wind, Stirling engine micro-CHP 
boiler, Fuel cell micro-CHP boiler and Hydro are not to be included, however data from 
other trials on MicroCHP and fuel cells has been offered to the trial. 

The following technologies (including any combinations of technologies)  have been 
chosen for the trial: 

Micro-DE Equipment to be monitored in the field 

Solar Thermal optionally with Solar PV 
or other heat generation  

8 Biomass optionally with Solar Thermal 
or other heat generation 

2 

Air Source Heat Pumps optionally with 
Solar PV or other heat generation 

8 Ground Source Heat Pumps optionally 
with Solar PV or other heat generation 

2 

  

Examples of how the likely candidates will be monitored are provided in the diagrams 
below with the monitoring elements specific to the technology shown in bright green:  

Solar Thermal Water Heating 
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Solar Electricity/Photo Voltaic 

 

Air Source Heat Pump 
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Ground Source Heat Pump 

 

 

Wood Fuelled (Biomass) Boiler with Solar Water 
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The following chart provides a cross reference for the monitoring points proposed for 
each technology: 

Green - represents to be monitored 

Orange – possibly monitored  

Red – not monitored 
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4   Monitoring System Description 

A schematic of the proposed monitoring technology is provided below: 

 

The system will consist of the components according to the monitoring requirements of 
the individual site: 

The Jace Gateway 

The Tridium JACE is the gateway controller for the data recording system. It is designed 
for remote monitoring and control applications and combines integrated control, alarm, 
data logging, scheduling and network management functions in a compact housing. The 
JACE is able to communicate with a remote server either by broadband using the local 
router or via inbuilt or external GSM modem – the choice of communications medium 
will be dependent upon the property being monitored.  




























