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STORAGE HEATER PROJECT

Dear John:

This is a report on our findings with the conversion of baseboard heaters to storage
heaters. Storage heaters were installed in late November, 2004. The heaters were
installed in one row of electrically heated social housing located at 290 Parkhill East,
Peterborough, Ontario. One row consisting of units 12,13,14,15 and 16 were selected
for the experiment. These units, like most electrically heated social housing units, have
separate meters for the regular electric service and the electric heating service. Time of
Use Meters were installed on the heating service for units 12 to 16 on December 2,2004. Time of Use meters were also installed on the heating service for units 17 and 18,which had regular base board electric heating. These two units were to act as the“control” group to assess the amount of electricity that is used off peak under regular
conditions. All of the meters have been read monthly. I have attached a spreadsheet
showing the kwh consumption for each of the units involved.

Not knowing what would be considered as off peak hours, for the purpose of ourexperiment, we installed TOU meters that measured peak as any day, 8 am to 8 pm. Off
peak was considered any day 8 pm to 8 am.

For the period up to the end of June, units with storage heaters, a total of 64,781 kwh
were used for heating during the off peak period, or 87.8 % of the electricity consumed.
For the control group, only 5,196 kwh were used off peak or 36.7% of the electricity
consumed.
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Steffes, with head office in Dickson, North Dakota, storage heaters were selected. We
chose Steffes because we have had favourable experience in dealing with Steffes in the
past and the controls used by the Steffes designed heaters provide a great number of
control features. In the row of housing that was selected, two storage heaters were
placed on the main floor and one storage heater placed on the upper floor for the
outside units, where heat loss was the greatest, and in the inside units only one storage
heater was installed on each of the main floor and upper floor. . The other baseboard
heaters were either removed or disconnected. All of the storage heaters in all of the five
units were controlled by the use of one controller which employed power line carrier
technology to send the control signal to the individual storage heaters. One controller
would be able to control any storage heater connected to the secondary side of a
distribution transformer.

Under “normal” conditions, a time of use meter would provide a contact to tell the
controller when peak and off peak times occurred. As we did not want to expose the
experiment to the risk of wrong time signals, in lieu of the meter contact, we used a
controller, managed by a radio signal from our SCADA system, to tell the Steffes
controller when peak and off peak times were occurring. During the second week of the
experiment, the peak and off peak signals became “crossed”, so we were in fact taking
energy at peak times and using the stored heat during off peak times. Had this been
operating as intended, the percentage of off peak energy use would have exceeded
87.8%.

As I understand it, it is common for the local municipality to pay for the heating portion
of the energy bill for social housing, while the resident normally pays for the energy bill
for other applications. As a result, my observation and information supplied to me by
others working for social housing, suggest that many social housing residents, do not
exercise conservation of energy with respect to heating. For example, on three different
occasions, while visiting the site, I saw windows open on some of the units. During a
response to a complaint from one resident, our staff noted that the temperature in the
downstairs was 19 Celsius and upstairs, 24 Celsius. The resident made the comment
that they had the right to keep the temperature at 30 Celsius if they wanted. Upon
installation, the internal controls for the storage heaters were set so that in spite of the
thermostat setting, the temperature in the room where the storage heater was located,
would not exceed 24 Celsius.

One matter that must be considered when installing storage heaters is the capacity of
the transformer supplying the load. I have attached graphs of the primary current, for
the week of February 7 to 13, 2005, on the single phase 16 kv distribution transformer
used to serve the storage heaters. The transformer supplies not only the 5 units but also
15 other units with baseboard heating. The increased loading at 8 pm is. apparent.
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Typically the current increases from about 2 amps to 5 amps when the storage heaters
begin their charge cycle. Upon designing a storage heater installation, the off peak
loading of the distribution transformer would need to be considered. One option that we
will employ, as we will be installing more storage heaters in this and other social
housing complexes, is the delay of the charge cycle for some of the heaters served by
the distribution transformer. Steffes heaters offer this feature. The primary current
graphs indicate that most of the heaters will have recharged after about 4 to 5 hours.
We expect that we can add a substantial number of storage heaters to the distribution
transformer by implementing a 4 hour delay of the charge cycle for about one half of the
storage heaters.

Conclusions:
1. Storage heaters are very effective in shifting load to off peak times.
2. They can provide technology that can be used to ensure some measure of non-

abuse of the energy, ie. temperature limiting.
3. Transformer loading could be a serious issue if the was a mass effort to convert

to storage heaters.
4. Social housing residents need to have some method to be accountable for their

energy use.
5. With the advent of smart meters and time of use rates, the storage heater could

be a very effective tool in controlling heating costs, especially where conversion
to gas is not a reasonable option.

Yours very truly,

Robert G. Lake P.Eng.
President
Telephone (705) 748-9301 ext 1280
e-mail rlakepuc.org
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AveragePrimaryCurrent(30mm)
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