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Smart Meters and Weather Extremes – Set to Fail? 
What happens when weather is colder than smart meters can operate? 

 
 
Introduction 
In many countries, most smart meters are located outdoors. In others, the opposite is 
true. When located indoors, the meters are normally protected from weather extremes 
but can still increase individuals’ exposures to both radiofrequency and microwave 
radiation. [Smart meter wireless communications are normally in the microwave range, 
with their switched mode power supplies causing exposures to frequencies in the 
radiowave range]. 
 
When located outdoors, smart meters may be more likely to fail or malfunction 
during weather extremes, due to poor product design and specification, than 
the analogue meters they were designed to replace. It appears manufacturers may 
have failed to test the operation of smart meters at the extremely low temperatures 
that can sometimes be encountered outdoors. 
 
Such malfunctioning could prove of particular concern as a result of some 
governments currently specifying that smart meters have to automatically turn off 
electric power and gas supplies when they fail. 
 
There is also the possibility that during prolonged power cuts in conditions of severe 
cold even indoor smart meters may fail due to the low temperatures and that 
additional problems (and insurance claims) may be caused by frozen / burst water 
pipes resultant from reinstatement being delayed. Whether the provision of the 
automatic cut-off feature under such situations might lead to increased likelihood of 
loss of life has yet to be ascertained. 
 
Poor design specification could prohibit smart meter operation, or greatly 
reduce their reading accuracy (and increase bills), during extreme low 
temperatures.  
 
 
Canada 
As noted by Ernst & Young (2011), “Canada is more advanced in smart-grid 
technology than most other nations, spurred on by the vast distances and hostile 
terrain separating significant generation resources from electricity consumers.”  
 
From information obtained to date by the present author, it appears that in Canada 
smart meters are designed to only work in temperatures down to -40ºC [-40ºF]. This 
means that the Canadian weather extremes shown below could prove somewhat 
troublesome to this alternative to analogue meters. 
 
There are presently no roll out plans for smart meters in Newfoundland and 
Labrador, Nova Scotia, the Northwest Territories, Nunavut and the Yukon 
Territory (Ernst & Young 2011). 
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Figure 1: Record lowest daily temperatures in Canada 
Province Location  Date  Temperature 
Alberta Fort Vermillion 11 Jan 1911 −61.1°C (-78.0°F) 
British Columbia Smith River 31 Jan 1947 −58.9°C (-74.0°F) 
Manitoba Norway House 9 Jan 1899 −52.8°C (-63.0°F) 
New Brunswick - - - 
Newfoundland and 
Labrador 

Esker 2 17 Feb 1973 −51.1°C (-60.0°F) 

Nova Scotia Upper Stewiacke  31 Jan 1920 −41.1 °C (-42.0°F) 
Ontario Iroquois falls 23 Jan 1935  −58.3 °C (-72.9°F) 
Prince Edward 
Island 

- - - 

Quebec Doucet  5 Feb 1923 −54.4°C (-65.9°F) 
Saskatchewan Prince Albert 1 Feb 1893  −56.7 °C (-70.1°F) 
Territory Location  Date  Temperature 
Northwest 
Territories 

Fort Smith 26 Dec 1917  −57.2°C (-71.0°F) 

Nunavut Shephard Bay  13 Feb 1973  −57.8°C (-72.0°F) 
Yukon Snag  3 Feb 1947 –63°C (-81.4°F) 

Source: Wikipedia (2012). 
 
In all of the Provinces and Territories for which data has been shown above, the 
record lowest daily temperature is below the design temperature for smart meters. In 
the worst case the lowest operational design temperature has been exceeded by  
-23°C [-9.4°F]. 
 
 
United Kingdom 
In the UK, the Smart Metering Design Group (SMDG) has stipulated that smart meters 
“shall operate over a minimum temperature range of -10°C to +40°C [+14°F to 
+104°F]” within the Maximum Permissible Exposure (MPE) (SMDG 2011). Whilst the 
upper figure appears sensible, as the maximum temperature recorded in the UK to 
date is 38.5°C [101.3°F], the lower figure appears far less so, as the minimum 
temperature recorded there to date is -27.2°C [-17.0°F] (Met Office 2011). 
 
As a result of the Industry’s Draft Technical Specifications (SMDG 2011) referred to 
above, many smart meters in the UK now have a stated operational temperature 
range that only goes as low as -10°C [14°F] (e.g. Landis+Gyr 2008). This shortfall in 
specification - as related to temperature extremes - could prohibit them working, 
or greatly reduce their reading accuracy, when they are exposed to even lower 
temperatures.  
 
There are many instances where UK temperatures have dropped greatly below -10°C. 
As an example from quite recent times, very low temperatures – for the UK - (and 
significant snowfalls) occurred in November and December 2010.  As noted by the 
Met Office (2012) talking of that period, “Temperatures widely fell below -10 °C  [14°F] 
on several nights and on occasion [in some places] below -20 °C [-4°F]…”. Refer also 
to the following link indicating how widespread significant temperature drops can be in 
the UK: http://www.metoffice.gov.uk/climate/uk/interesting/dec2010/tmin_031210.jpg 
 

Figure 2: Lowest daily minimum temperature records in UK per country 
Country  Location  Date  Temperature 
Scotland Braemar (Aberdeenshire) 11 Feb 1895 

10 Jan 1982 
-27.2°C (-17.0°F) 
 

 Altnaharra (Highland) 30 Dec 1995 -27.2°C (-17.0°F) 
England Newport (Shropshire) 10 Jan 1982 -26.1°C (-15.0°F) 
Northern Ireland Castlederg (County Tyrone) 24 Dec 2010 -18.7°C (-1.7°F) 
Wales Rhayader (Powys) 21 Jan 1940 -23.3°C (-9.9°F) 

Source: Met Office (2011). 
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United States 
In the US, like Canada, greater temperature tolerances are often specified for smart 
meters. Whilst these initially appear more stringent, due to temperature extremes 
being greater, this is not necessarily so. As an example, the specified operational 
range for the ANSI 2S smart meter is -40°C to +85°C [–40°F to 185°F], with its display 
being fully operational from -25°C to +60°C [-13°F to 140°F] (Echelon 2012), but this 
still fails to address potential performance issues during very severe cold weather.  
  

Figure 3: Record lowest daily temperatures in US States 
State Location  Date  Temperature 
Alabama New Market 30 Jan 1966 –33°C (–27°F)  
Alaska Prospect Creek Camp 23 Jan 1971  –62°C (–80°F) 
Arizona Hawley Lake  7 Jan 1971  –40°C (–40°F) 
Arkansas Pond  13 Feb 1905  –34°C (–29°F) 
California Boca  20 Jan 1937  –43°C (–45°F)  
Colorado Maybell  1 Feb 1985  –52°C (–61°F) 
Connecticut Coventry 22 Jan 1961  –36°C (–32°F)  
Delaware Millsboro  17 Jan 1893  –27°C (–17°F) 
D.C.  Washington  11 Feb 1899  –26°C (–15°F) 
Florida Tallahassee  13 Feb 1899  –19°C (–2°F)  
Georgia CCC Camp F-16  27 Jan 1940  –27°C (–17°F) 
Hawaii Mauna Kea  17 May 1979 –11°C (+12°F) 
Idaho Island Park Dam  18 Jan 1943  –51°C (–60°F) 
Idaho Congerville 5 Jan 1999 –38°C (–36°F) 
Indiana New Whiteland  19 Jan 1994  –38°C (–36°F) 
Iowa  Elkader 3 Feb 1996  –44°C (–47°F) 
Kansas  Lebanon  13 Feb 1905  –40°C (–40°F) 
Kentucky  Shelbyville 19 Jan 1994 –38°C (–37°F) 
Louisiana  Minden  13 Feb 1899  –27°C (–16°F) 
Maine  Big Black River 16 Jan 2009  –45°C (–50°F)  
Maryland  Oakland  13 Jan 1912  –40°C (–40°F)  
Massachusetts  Chester  12 Jan 1981  –37°C (–35°F) 
Michigan  Vanderbilt  9 Feb 1934  –46°C (–51°F) 
Minnesota  Tower 2 Feb 1996 –51°C (–60°F) 
Mississippi   Corinth  30 Jan 1966  –28°C (–19°F) 
Missouri  Warsaw  13 Feb 1905  –40°C (–40°F)  
Montana  Rogers Pass  20 Jan 1954  –57°C (–70°F)  
Nebraska  Oshkosh 22 Dec 1989  –44°C (–47°F) 
Nevada  San Jacinto  8 Jan 1937  –46°C (–50°F) 
New Hampshire  Mt. Washington 29 Jan 1934 –44°C (–47°F) 
New Jersey  River Vale  5 Jan 1904  –37°C (–34°F) 
New Mexico  Gavilan  1 Feb 1951  –46°C (–50°F) 
New York Old Forge  18 Feb 1979  –47°C (–52°F)  
North Carolina  Mt. Mitchell  21 Jan 1985  –37°C (–34°F)  
North Dakota  Parshall  15 Feb 1936  –51°C (–60°F) 
Ohio  Milligan  10 Feb 1899  –39°C (–39°F) 
Oklahoma Watts  18 Jan 1930  –33°C (–27°F)  
Oregon Seneca  Feb. 10, 19331  –48°C (–54°F)  
Pennsylvania Smethport  Jan. 5, 1904  –41°C (–42°F) 
Rhode Island  Greene Feb. 5, 1996 –32°C (–25°F) 
South Carolina Caesars Head  Jan. 21, 1985 –28°C (–19°F)  
South Dakota  McIntosh  Feb. 17, 1936  –50°C (–58°F) 
Tennessee  Mountain City  Dec. 30, 1917  –36°C (–32°F)  
Texas  Seminole  8 Feb 1933  –31°C (–23°F) 
Utah  Peter's Sink  1 Feb 1985  –56°C (–69°F) 
Vermont Bloomfield  30 Dec 1933  –46°C (–50°F)  
Virginia  Mountain Lake  22 Jan 1985  –34°C (–30°F) 
Washington  Mazama & Winthrop  30 Dec 1968  –44°C (–48°F)  
West Virginia Lewisburg  30 Dec 1917  –38°C (–37°F)  
Wisconsin  Couderay 4 Feb 1996 –48°C (–55°F)  
Wyoming Riverside R.S. 9 Feb 1933  –54°C (–66°F)  
Original source: National Climatic Data Center, Asheville, N.C., and Storm Phillips, STORMFAX, INC 
(Infoplease® 2012). 
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From the data shown above it can be seen that in 23 of the US States, the record 
lowest daily temperatures are in excess of the temperature range that the smart 
meters are designed to operate within.  
 
In the past, lesser extremes in temperature were shown to cause an earlier 
generation of smart meters to malfunction (Frontier Utilities 2012), so it would appear 
prudent to check smart meter operational abilities under worse case extreme weather 
scenarios at the earliest possible opportunity.  
 
 
Discussion 
Often smart meters which are located outdoors are unenclosed, or when they are 
enclosed, the design of the units containing them is insufficient to prevent their 
exposure to temperature extremes. 
 
• From the data shown for Canada - with the exception of Nova Scotia - all the other 
figures for lowest ever recorded daily temperatures have been from -51.1ºC to -63ºC 
[-60.0°F to -81.4°F] well below operational temperatures.  
 
• In the UK, England, Scotland, Northern Ireland and Wales have all experienced 
daily minimum temperatures below the -10ºC [14°F] that UK smart meters are 
designed to operate down to.  
 
• In the US, 23 of the States have had recorded temperatures well below the 
minimum temperature smart meters there are designed to operate to. The lowest 
ever US daily temperature of -62ºC [-79.6°F] was recorded in Alaska. 
 
“The largest source of long-term errors in the meter is drift in the preamp, followed by 
the precision of the voltage reference. Both of these vary with temperature as well, 
and vary wildly because most meters are outdoors. Characterizing and compensating 
for these is a major part of meter design,” Wikipedia (2012a). 

 
There appears to be a very real risk that extreme low weather temperatures 
may cause many existing smart meters to malfunction, or cease to supply 
power as a result of potential automatic disconnects.  

 
The effects of weather extremes need to be considered to a far greater degree in the 
design of utility meters. 
 
As there appears to be little published research on the effects of extreme cold on 
smart meter functioning, reference is made to other research carried out on digital 
technologies. As an example, in a study undertaken at Environ Laboratories in 
Minneapolis, digital technology (cell phones) was shown to start to fail at 
temperatures of -12.2ºC [10ºF], with most devices tested failing at -40ºC [-40ºF] 
(Popular Mechanics 2009). Similar results were found in tests undertaken by 
MikroPC in Finland (Jääskeläinen 2012). Errors/problems were reported with some 
cell phones from -5ºC [23ºF], with all 18 of the devices tested failing to function by -
40ºC [-40ºF].  
 
If smart meters regularly malfunction - or stop working - when temperatures 
are lower than their Maximum Permissible Exposure limits, the results could be 
both costly and disastrous to both individuals and utilities.  
 
Such findings reinforce the need for the effects of extreme low weather temperatures 
on smart meter operation (and individual smart meter types) to be investigated further 
at the earliest possible opportunity.  
 
 
As recent research by Greene & Monger (2012) indicates that the likelihood of 
more severe winters is increasing; it may prove prudent to halt smart meter roll 
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outs in areas where such conditions are likely or possible and retain/return to 
the use of safer traditional analogue meters (at least until independent tests are 
undertaken to guarantee resilience).  
 
Additionally, it needs to be mentioned that smart meters are also considered to be 
more vulnerable to the extreme solar weather events predicted by NASA for the next 
few years than the analogue meters they are intended to replace. The failure of smart 
meters during such events could contribute to severe loss of life - Refer to Jamieson 
(2012) for further details.  
 
Smart meters, if installed, should at the very least be designed to fail in a 
“supply on” mode, and be rated/guaranteed to protect household utility 
supplies should extreme weather temperatures or events be encountered – two 
measures that could save many lives. Their likelihood of causing overbilling 
during extreme weather conditions also needs to be properly addressed. 
 
Many areas now allow individuals to opt out from smart metering and retain analogue 
meters. 
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