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Definitions 
 
The following abbreviations are used throughout this report: 
 

Abbreviation Definition 
ATS Automatic Transfer Switch 
BCH BC Hydro 
BCUC BC Utilities Commission 
CAIDI Customer Average Interruption Duration Index 
DER Distributed Energy Resource 
IPP Independent Power Producer 
PV Photovoltaic 
RDCK Regional District of Central Kootenay 
SAIFI System Average Interruption Frequency Index 
V Volts 
VPP Virtual Power Plant 
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EXECUTIVE SUMMARY 
 
The Lardeau Valley comprises the wide flood plain valley of the Lardeau River at the north end of 
Kootenay Lake, as well as the communities on either side of Kootenay Lake as far south as Lardeau and 
Johnson’s Landing.  The area, which is served by a single radial BC Hydro distribution line via the FortisBC 
electrical service area, is prone to frequent and extended power outages with reliability below the 
expectations for a modern power system.   
 
There are several options to improve the power system stability in this region with varying levels of 
complexity and cost.  The first would be to work with BC Hydro to improve the reliability of the existing 
system.  This could involve increased vegetation clearance, improving response times, adding a 
redundant line, or rerouting the distribution line either underground or underwater.  It would be up to BC 
Hydro whether any of these options were implemented, and generally they could be done in conjunction 
with the other options mentioned below. 
 
The next solution involves creating a microgrid or virtual power plant (VPP) in the region for backup 
power and providing the infrastructure to island the region from the main grid during an outage.  This 
system would consist of energy storage and generation facilities as well as a central controller.  This could 
be done either as a single system encompassing the entire valley, or as a series of discrete sub-systems 
for each of the community centres in the valley, with line segmenting between.  This type of system 
would be quite expensive, and a more in-depth study would be required to determine the feasibility and 
optimal design.  The advantages of this option, however, are both the minimal environmental footprint, 
as well as the possibility of providing a revenue stream for the region. 
 
The last option would be to provide discrete backup power for each residence and business in the valley, 
which might be feasible because of the low population in the valley.   This backup power could take the 
form of a diesel or propane generator or could use battery storage either alone or in combination with 
alternative energy generation.  Additionally, these power systems could be sized either to back up an 
entire house, or else a limited number of circuits for critical loads such as well pump, food storage and 
lights. 
 
Given the available options, it is recommended that backup generators, providing power for a limited 
number of circuits, is the most practical solution.  Additionally, it is recommended that a more in-depth 
study be undertaken to determine the feasibility of installing community scale micro-grids in each of the 
centres in the valley.   
 
The authors from both Rocky Point Engineering and PBX Engineering would like to take this opportunity 
to thank the following: 
 
 Nichol Ward for all the assistance and help she provided in carrying out this assessment.  
 Robert Watters, Don Scarlett and Bob Gazzard for providing peer reviews for the draft report. 
 BC Hydro and FortisBC for their input. 
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1 INTRODUCTION 
 
Back in March of 2020, the Nelson office of Rocky Point Engineering (RPE) was approached by the 
Lardeau Valley Opportunity Links Society (via the Columbia Basin Trust) to discuss the possibility of 
carrying out an assessment of mitigation options regarding interrupted power service in the remote area 
comprised of the following communities: 

1) Cooper Creek 
2) Meadow Creek 
3) Argenta 
4) Johnson Landing and 
5) Howser 

 
Though primarily a mechanical engineering firm, over the years RPE has carried out numerous building 
energy audits for municipalities and First Nation groups throughout the Kootenay region and we are very 
familiar with building energy delivery, usage and efficient building system design. Nonetheless, since this 
particular Lardeau Valley assessment involved primarily an electrical distribution assessment, we decided 
to team up with PBX Engineering out of Vancouver/Victoria. PBX is a consulting firm that specializes in 
electrical systems engineering for infrastructure projects. By working with PBX, our team was able to 
provide local service (via RPE’s Nelson office) together with the technical expertise of PBX.  
 
In carrying out and providing this assessment, RPE acted as the prime consultant, dealing directly with the 
user group and the local residents, while PBX provided the technical expertise. As such, this assessment is 
presented in 2 parts. 

1) Part 1, provided by RPE, covers the more non-technical issues including: 
a. Public engagement 
b. The survey  
c. Being prepared 

2) Part 2, provided by PBX, covers the technical aspects of the assessment including: 
a. Identify alternative energy opportunities and 
b. Prepare analysis of reasonability  

 
The Lardeau Valley is located at the north end of Kootenay Lake and includes the communities of 
Lardeau, Cooper Creek, Meadow Creek, Howser, Argenta and Johnson’s Landing.  There is also a portion 
of the population that lives along the highways that interconnect these centres.  Geographically, the area 
comprises the wide flood plain valley at the top of Kootenay Lake, as well as both sides of the north end 
of the lake.   
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Figure 1.1: View looking south down the Lardeau Valley 

 
The Lardeau Valley has a relatively low population density, with small spread-out community centres.  
Table 1-1 shows the approximate population of the communities in the valley in 2016: 
 

Table 1-1: Population of Communities in the Lardeau Valley 

COMMUNITY NUMBER OF 
DWELLING 

APPROX. 
POPULATION 

Argenta 78 109 
Johnson’s Landing 42 59 

Meadow Creek 92 129 
Cooper Creek 84 118 

Lardeau 50 70 
Total 346 485 

 
The above data was provided by the RDCK.  Smaller communities in the valley such as Howser, as well as 
any residents that live outside of the community centres are assumed to be included in the above totals. 
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2 SCOPE 
 
The scope of this assessment, as outlined in the RFP is: 
 

Table 2-1: Scope of Assessment 
ITEM 

 
DELIVERABLE DELIVERED 

BY 
1 Engage with local community members on each of the deliverables below, and work in 

collaboration with Regional District. 
RPE 

2 Identify local impacts of power outages through direct resident engagement, and 
compile data of same. Summarize any existing data and identify and fill any data gaps. 

Identify key trends and issues related to impacts and strategies to address same.  

RPE 

3 Identify specific community coordination actions to ensure essential supplies and 
services are available in the event of a power outage. Identify what proactive actions 

could be taken at an individual resident level, by businesses and community 
organizations and what actions could be taken at a community-wide level. 

RPE 

4 Identify alternative energy opportunities that may address impacts of local power 
outages. These may include not are not limited to mobile diesel generation to provide 
power “on demand” to community sites, back-up generators at community sites, solar 

arrays at community sites, other forms of power generation, etc. 

PBX 

5 Prepare analysis of reasonability of each of the above opportunities, including a high-
level cost estimate, return on investment, estimated timeline to implement, any key 

barriers, and any available funding sources. 

PBX 
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3 PART 1  
 
3.1 Public Engagement 
 
A critical component in the preparation of this power service assessment, was to engage with the local 
public. Though the delivery of power is purely a technical issue, how the delivery of this power affects the 
local public is critical because it is this local affect that is driving this assessment. Due to the geography of 
the region, being made up of small outlying communities (Meadow Creek, Argenta, Cooper Creek, 
Johnson Landing and Howser) it was not possible to hold a single event where all local residents could 
attend. To that end, a survey was developed, that was then made available to local residents via several 
different avenues, that they could fill out and provide their direct input. 
 

1) The initial approach that was planned to be able to directly engage with local residents 
was via the Meadow Creek fall fair. Unfortunately, with the Covid19 situation, this fair 
was cancelled and this approach could not be implemented.  

2) Subsequent to this Meadow Creek fall fair, the Argenta fall fair was held on September 
19th 2020 and a booth was arranged for. Mirko Slivar of RPE attended the booth during 
the entire day to talk with and engage with fair participants regarding the power service 
in the Lardeau Valley. In addition to talking with local residents, the survey was presented 
to fair participants with encouragement to fill it out and provide more detailed input. 
There were 10 surveys filled out during this fair.  

3) Also, at the Argenta fall fair, blank surveys were provided to Nichol Ward and she in turn 
distributed these to various local locations whereby local residents could pick up the 
surveys, fill them out, and then return the completed surveys to. There were 5 surveys 
filled out using this method. 

4) Also, during this time, the survey was made available online for residents to fill out. This 
method was promoted locally via the Lardeau Valley Links Society community website. 
RPE set up a temporary, especially designated webmail address 
(lardeaupowersurvey@rpeng.ca) where residents could easily submit their completed 
surveys. There were 11 surveys filled out using this method. 

5) And lastly, Mirko Slivar had the opportunity to briefly discuss the power service situation 
with a few local Johnson Landing residents while he was attending a field review of the 
Johnson Landing community hall on an unrelated project. 
 

As previously mentioned, given the geography and the Covid19 situation, we feel that the above methods 
where the best available to reach local residents for their engagement. Out of an approximate 346 
households, there were a total of 26 surveys submitted. This works out to a participation rate of 7.5% of 
households. 

mailto:lardeaupowersurvey@rpeng.ca
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3.2 Survey 
 
In developing the survey, RPE worked closely with the Lardeau Valley Links Society and indirectly with the 
Regional District of Central Kootenay (RDCK). PBX also provided input to ensure specific questions were 
asked to assist in their technical review. 
 
See Appendix A – Survey for copies of each individual survey submitted as well as a survey summary 
sheet. 
 
Some of the key findings of the survey are as follows; 

 
1) 71% of the respondents were households, 26% were businesses and 3% were community 

organizations. 
2) The major affects of power outages, in order of identified interruptions were; pump 

water, work interruptions, cook meals and run a business. 
3) 79% indicated that they had no physical barriers to running their home or business 

during an outage. 
4) 35% of respondents indicated that the estimated cost to their business due to outages 

was less than $250, 35% indicated that the cost was between $250 and $500 and 30% 
indicated that it was between $500 and $2000. 

5) 93% of business did not have business interruption insurance. 
6) 52% of households already had a form of backup power. 72% of these had generators 

and 28% had solar/battery backup. 
7) 40% of households use electricity to heat their homes, 44% use wood, 4% use oil and 

10% use propane. 
8) 70% of respondents indicated that they had experienced some damage to various pieces 

of electrical equipment generally ranging in cost between $200 up to $1,100. 
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3.3 Being Prepared 
 
 3.3.1 Online Resources 
 

As part of this assessment, we were tasked with providing information on what local residents 
and businesses could do to be better prepared for power outages. In our research, we came 
across numerous government and crown corporation publications that discussed this very topic, 
both for residents and for businesses. Rather than simply re-write these publications, we have 
compiled some of the most relevant publications and have included them in Appendix B – 
Preparedness Publications. These publications are free for downloading and we have provided 
the web page addresses as well. 
 
Whether for a resident or a business, there are 2 fundamental steps in being better prepared. 
These steps are fully discussed in the attached publications but to summarize: 

 
1) Make a plan.  

a. This plan is to make sure all individuals are aware of what to do, whom to contact 
and what to expect during a power outage.  

2) Make an emergency kit. 
a. This kit is to provide some basic supplies in the event of a longer power outage. 

Items such as water, food, batteries can prove essential during a longer outage. 
 

The following publications are included in this assessment and they not only cover the basics but 
they also provide detailed checklists to ensure all essential items are covered.  

 
1) Publication: Power Outage Checklist-Plan for Homes 

Summary: This is a checklist that helps households in preparing their homes for an 
outage and ensures that households know what to do before, during and after an outage.  
Source: BC Hydro 
Website:https://www.bchydro.com/content/dam/BCHydro/customer-
portal/documents/corporate/safety/power-outage-plan-for-homes.pdf 
 

2) Publication: Power Outage Checklist-Plan for Businesses 
Summary: This is a checklist that helps businesses in preparing their facility and 
operations for an outage and ensures that they know what to do before, during and after 
an outage. 
Source: BC Hydro 
Website:https://www.bchydro.com/content/dam/BCHydro/customer-
portal/documents/corporate/safety/power-outage-plan-for-businesses.pdf 
 

3) Publication: Power Outages – What to do 
Summary: This guide discusses the fundamentals of being prepared for a power outage. 
It can be used for both residents and businesses. 
Source: Government of Canada 
Website:https://www.getprepared.gc.ca/cnt/rsrcs/pblctns/pwrtgs-wtd/pwrtgs-wtd-
eng.pdf 
 
 
 
 

https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/safety/power-outage-plan-for-homes.pdf
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/safety/power-outage-plan-for-homes.pdf
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/safety/power-outage-plan-for-businesses.pdf
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/safety/power-outage-plan-for-businesses.pdf
https://www.getprepared.gc.ca/cnt/rsrcs/pblctns/pwrtgs-wtd/pwrtgs-wtd-eng.pdf
https://www.getprepared.gc.ca/cnt/rsrcs/pblctns/pwrtgs-wtd/pwrtgs-wtd-eng.pdf
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4) Publication: 72 Hour Preparedness Guide 
Summary: This guide can be used to create a 72-hour emergency plan and covers the 
basic steps in preparing this plan. 
Source: Government of Canada 
Website:https://www.getprepared.gc.ca/cnt/rsrcs/pblctns/yprprdnssgd/yprprdnssgd-
eng.pdf 
 

5) Publication: Stocked Up but Unprepared 
Summary: This is a more general but very current publication that covers how BC 
residents may not be as prepared for a power outage as they believe. It also discusses, at 
a high level how to be prepared and how to develop a plan. 
Source: BC Hydro 
Website:https://www.bchydro.com/content/dam/BCHydro/customer-
portal/documents/news-and-features/bchydro-storm-report-2020.pdf 

 
 3.3.2 Community Self Sufficiency 
 

In addition to the online resources, which really address what individuals can do to be 
better prepared, there are also community coordination items that can be implemented 
on a community wide basis, that will help prepare the community for better self 
sufficiency. 
 

• The community should consider developing a list and contact information of 
vulnerable community members and volunteers willing to help. In the event of an 
extended power loss or other emergency, volunteers could contact vulnerable 
community members to ensure they are safe. If volunteers cannot contact the 
community members or community members need assistance, then additional 
action could be taken by the volunteers. 

 
• Community facilities could be equipped with independent power and heat 

sources. Some facilities have this but other should consider additional equipment 
so they could be used as a muster point/safe location for vulnerable and low-
income community members. 

 
• Communities should consider obtaining and equipping a mobile response trailer 

with generators, extension cords, and power bars for use during extended power 
outages. A list of vulnerable homes, business and community locations could be 
maintained where key medical, water, communications, water, freezers, or other 
assets need to be supported during an extended power outage/emergency. 

https://www.getprepared.gc.ca/cnt/rsrcs/pblctns/yprprdnssgd/yprprdnssgd-eng.pdf
https://www.getprepared.gc.ca/cnt/rsrcs/pblctns/yprprdnssgd/yprprdnssgd-eng.pdf
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/news-and-features/bchydro-storm-report-2020.pdf
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/news-and-features/bchydro-storm-report-2020.pdf
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3.4 Conclusion for Part 1 
 
This part of the assessment provides information related to the public engagement process, the survey 
and its results as well as a review of how the local residents and businesses could be better prepared. 
 
The survey and its results are the outcome of the public engagement process. All surveys are provided in 
Appendix A complete with a summary survey compiling and tabulating all the individual surveys. 
 
An online research of power outage preparedness was also carried out and numerous expertly prepared 
publications were found and are provided in Appendix B complete with information regarding the 
availability of these publications and how all local residents and businesses have free access and can 
download and make full use of these checklists and publications.  
 
Also, a review of how the community can work towards becoming more self sufficient with respect to 
power outages was prepared, including; 
 

• The community should consider developing a list and contact information of vulnerable 
community members and volunteers willing to help. 
 

• Community facilities could be equipped with independent power and heat sources. 
 

• Communities should consider obtaining and equipping a mobile response trailer with generators, 
extension cords, and power bars for use during extended power outages. 
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4 PART 2  
 
4.1 Existing Power System in Lardeau Valley 
 
The power system that currently serves the Lardeau Valley is relatively complex given the sparse 
population and includes a BC Hydro grid connection, several non-grid-connected micro-hydro systems 
and numerous residential solar PV systems. 
 
 4.1.1 Utility Supplied Power 
 

The Lardeau Valley is served by BC Hydro via an 88km long radial distribution line.  This means 
that energy is transported to the communities by a single line with no redundant paths if the line 
gets damaged.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.1: Map showing the extents of BC Hydro's distribution 
 in Lardeau Valley. 

 
 This on its own is not unusual for the province of BC.  There are numerous other communities 

that receive power this way, including the north end of Slocan Valley and North Thompson River 
Valley, however this method of distribution is especially prone to power instability as damage to 
the line at any point will result in an outage for the entire area.   
 

 What makes the Lardeau Valley unique is that although it is within the BC Hydro service area, it 
borders on the region in southern BC that is serviced by FortisBC. The borders of this area are 
shown in figure 4.2. 
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Figure 4.2: FortisBC Service Area Map [1] 
 

The BC Hydro lines that serve the Lardeau Valley are therefore isolated from the rest of the BC 
Hydro network and energy is transported to the area through the Fortis network, via the FortisBC 
owned Kaslo substation.  The point of interconnection between FortisBC and BC Hydro is in 
Shutty Bench, just south of Lardeau. This means that the Lardeau Valley is vulnerable not only to 
damage to the BC Hydro line, but also to the FortisBC line (KAS1) that runs from Coffee Creek to 
Kaslo and from the line (KAS2) from Kaslo to Shutty Bench.  The entire system is shown in Figure 
4.3. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.3: FortisBC and BC Hydro Interconnection 
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 4.1.2 Alternate Power Sources 
 
 In addition to the grid, there are a number of residents in the valley that use alternate forms of 

energy either as their primary energy source, or for backup.  First, there are several micro-hydro 
systems in the valley.  The Argenta Water Power Co-op provides power to group of residence in 
Argenta.  There is also a wilderness skiing lodge, and at least one residence in the valley that have 
their own micro-hydro power.  Finally, there are numerous households and businesses in the 
valley that are equipped with solar PV panels, as well as residents and businesses that have diesel 
or propane generators for use in the event of a power outage. 

 
 4.1.3 Power Stability 
 
 According to BC Hydro data, in 2019 (the most recent year for which there is data) outages 

occurred on average 14.45 times, with an average duration for each customer of less than 4 
hours. This average duration is not representative, however, as many outages in the area last for 
multiple days.  This is especially common in winter months and during severe windstorms.   

 
Table 4-1: Average Frequency and Duration of Outages (Refer to Appendix C for details) 

FISCAL YEAR AVERAGE FREQUENCY 
OF OUTAGES (SAIFI) 

AVERAGE DURATION 
OF OUTAGES (CAIDI) 

2015 11.02 8.27 
2016 14.63 4.97 
2017 12.63 4.04 
2018 16.07 4.67 
2019 14.45 3.87 

 
 The data in Table 4-1 is calculated as follows: for the average frequency, the SAIFI is the total 

number of interruptions experienced in the region divided by the total number of customers in 
the region.  For the duration, the CAIDI is calculated by summing the total length of all outages 
and dividing that by the total number of customer interruptions. 
 

 These outages are primarily caused by trees falling on the distribution lines during storms and 
cold weather events, at locations spread out along the length of the line.  These locations for 
2018 through 2020 are shown in Figure 4.4. 

. 
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Figure 4.4: Locations of Outages in Lardeau Valley, 2019 through 2020 

  
 These power outages have several impacts on the residents of the area.   

 
• For many households the voltage surges that often accompany the power outages is an 

issue.  These can damage electronic equipment and, in some cases, even cause AFCI (arc 
fault circuit interrupter) breakers to trip.  
  
This issue can be addressed by installing a whole house surge protector, which is 
connected to the main power panel.  The cost for this equipment is between $200 and 
$500 including installation. 
 

• Although the phone lines are often not damaged when a power outage occurs, the 
telephone infrastructure relies on grid power to function.  When the grid goes down, 
there are batteries in place to provide backup power for several hours.  When the 
batteries are depleted, the phone system goes down as well, leaving residents in the area 
isolated with no means of communicating to the outside world in case of emergency.   
 

  To address this issue, a local electrician has now been contracted by Telus to connect a 
generator backup to their battery charging system during an extended outage.  Assuming 
that the phone lines themselves do not get damaged, this should allow for telephone 
service to extend through any power outage. 
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• The loss of power is of course the main issue, especially when it lasts for a prolonged 
period of time.  While most of the residents in the area do not rely solely on electricity for 
heat, some of the direct effects of power loss include food spoilage in refrigerators and 
freezers, and loss of running water in homes that rely on a well for their water.   
 

  The following section will detail some possible solutions to this issue. 
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4.2 Options for Reducing Power Outages 
 

The options to improve power stability for the residents and businesses in the Lardeau Valley can 
generally be grouped into three types.  Improvements to the existing system, community scale 
solutions such as microgrids, or else individual backup power for each building. 

 
 4.2.1 Potential System Improvements by BC Hydro 
 
 Any steps to improve the existing power system in the valley would have to be undertaken by BC 

Hydro.  A recent report from the utility indicates that they have already taken some steps 
towards improving the power reliability in the area including moving up the vegetation 
maintenance schedule for the lines and adding another power line technician to their staff in 
Nakusp.  The following subsections detail some of the other ways that the system reliability could 
be improved. Each of these would be fully at the discretion of BC Hydro.   
 

 4.2.1.1  Reduce Tree Cover Near Power Lines 
 
 According to data from BC Hydro, around 50% of the outages in this area are caused by trees and 

branches falling on the lines.  This typically happens in the winter months and during summer 
storms.  BC Hydro maintains 3m of cleared forest on either side of the distribution lines, and has 
a program in place for removing hazard trees that are in danger of falling on the lines because of 
disease or damage.  That being said, they also have a mandate for environmental responsibility 
which does not allow them to remove healthy trees [2]. 
 

 One way to reduce the incidence of power outages in the Lardeau would be to increase the 
clearance width on either side of the power lines, which would reduce the number of trees able 
to damage the lines were they to fall.  This solution, however, in addition to being very costly to 
BC Hydro, would also result in many healthy trees being felled which would be both 
environmentally and aesthetically undesirable. 
 

 4.2.1.2  Renew Service Agreement with FortisBC 
 
 As discussed, one of the reasons that outages can last for so long is because the sparsely 

populated area is islanded from the rest of the BC Hydro grid by the FortisBC service area 
encompassing much of the rest of the region.  Up until 2013, FortisBC had a powerline technician 
(PLT) based in the nearby town of Kaslo who was able to respond to many of the outages in the 
area.  At that time, BC Hydro and Fortis had a service agreement that allowed outages on the BC 
Hydro lines in the Lardeau Valley to be repaired by the FortisBC PLT stationed in Kaslo.  In 2013, 
when the PLT in Kaslo retired, this service agreement was not renewed, likely because the 
nearest FortisBC PLTs were based in Castlegar, 2 hours away, and so any outages in the area are 
now serviced by BC Hydro crews from Nakusp.  These crews are backed up by crews from 
Cranbrook and Salmon Arm.  Given that FortisBC still has an office with yard facilities in Kaslo, 
theoretically the option still exists for a PLT to be based there.  If this were to happen, renewing 
the service agreement with FortisBC would allow greater flexibility in servicing outages and while 
the frequency would not be reduced, the average duration would be.  This is something that 
would have to be discussed with both BC Hydro and FortisBC to determine whether it is a feasible 
option. 
 

 
 



LARDEAU VALLEY POWER ASSESSMENT      MARCH 4, 2021  
LARDEAU VALLEY OPPORTUNITY LINKS SOCIETY   
FINAL REPORT   Page 19 of 32 

 

 4.2.1.3  Provide Secondary Grid Connection 
 
 As discussed earlier, electricity is delivered to the Lardeau Valley by an 88.5km radial line, which 

means that it is only connected to the rest of the grid at a single point, making it vulnerable to 
outages along its length.  Providing a redundant grid connection would improve the power 
reliability to the area.  The challenge for the Lardeau Valley is that there is a large distance 
between the end of the lines in Howser and the next closest lines in Trout Lake.  This is a 65km 
run through dense forested mountains.  Installing this redundant line would have a significant 
upfront cost and greatly increase to the annual vegetation management budget for the area.  

  
 4.2.1.4  Move Distribution Lines Underground or Underwater 
 
 Another option to improve the grid stability in the Lardeau Valley would be to change the 

conductors from running pole top to underground or even underwater.  Either of these options 
would remove the hazard of treefall and bad weather, but both come with a hefty upfront price 
tag.  Additionally, because residences are ranged along the highway, it is important to retain the 
flexibility to easily add customer connections, which would be lost if the conductors were 
rerouted underground or underwater.  

 
 4.2.2 Microgrids  
 
 A microgrid is a small network of electrical loads (users) combined with local energy generation 

and storage, all linked together by a central controller to create a self-sufficient system [3].  An 
example microgrid configuration is shown in Figure 4.5.  Microgrids can be connected to a utility 
(macro-grid), but also can operate in islanded mode where they function independently.  

 

 
Figure 4.5: Example of a Typical Microgrid Configuration [4] 

 
 A microgrid can operate at secondary voltage (240V or 600V) as in the case of a single building or 

can operate at primary voltage (12.5kV or 25kV) as in the case of a community scale system.  
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 For this region, the key function of the microgrid would be to supply power to the area during a 
grid outage, however it would have the additional benefit of allowing increased local penetration 
of renewable energy sources such as solar PV and micro-hydro. Additionally, this type of system 
could provide an economic opportunity to the area as excess energy could be sold on the market. 
 BC Hydro will no longer purchase power from directly from IPPs, but they will allow it to be sold 
on the market at the going rates, although they do charge a wheeling fee for transporting the 
energy. 
 
4.2.2.1  BC Hydro Requirements 

 
 BC Hydro has a program in place for locations with reliability that is below the expectations of 

their customers, which allows local power generators to be connected to the grid and to provide 
power to the region during outages.  For this to happen though, the area to be provided with 
power is required to be islanded from the main grid so that it does not backfeed the lines under 
repair.  There are a number of additional factors that must be considered before the islanded 
region can be approved, including the availability of more cost-effective options, the type of 
generation being proposed, and continuous communication with the BC Hydro Area Control 
Centre of a number of system variables [5]. 
 

 Generally, BC Hydro follows the IEEE Guide for Design, Operation, and Integration of Distributed 
Resource Island Systems with Electric Power Systems (IEEE Std. 1547.4-2011) [6]. 
 
4.2.2.2  Regional Microgrid 

 
 One way to implement this solution would be to create a microgrid from the entire region.  This 

would involve islanding via a single means of disconnecting the region from the grid, likely just 
south of Lardeau, and adding sufficient local energy generation and storage to supply the area 
during an outage.   
 

 This option would require the least amount of equipment overall but would still be relying on the 
power lines between the communities.  This means that although the effects of the radial line 
between Coffee Creek and Lardeau would be mitigated, any damage to the lines north of Lardeau 
would render the entire microgrid non-functional.  As shown previously, the worst sections of the 
line for outages are within the proposed islanded region, therefore this option may have limited 
impact. 
 
4.2.2.3  Community Scale Microgrids 

 
 A different way of implementing the microgrid concept would be as a distributed energy resource 

(DER), with separate sub-systems for each of the communities in the Lardeau Valley and line 
segmenting between.  This would minimize the impacted area during a single damage event as 
portions of the grid upstream of the damage would remain energized by the grid above the 
nearest segmentation location, and areas downstream could be powered by the DE resources.  
This would, however, also mean that buildings between the main centers would likely see no 
benefit, and alternative solutions would be required for them. 
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4.2.2.4  Technologies 
 
 There are several options to provide backup power locally to the region, with varying levels of 

reliability and environmental footprint.  These will all take the form of either energy generation, 
energy storage or a combination of the two.  Note that in the following sections, the products 
shown are samples only, and many alternatives exist.  The purpose of the samples is to provide 
more context to each of the technologies. 

 
Energy Generation 

 
 For the Lardeau Valley, there are several energy-generation options available including solar PV, 

micro-hydro, and generators driven by diesel, propane or biofuel.  Some of the technologies are 
already existing in the valley and could be incorporated into a micro-grid system, and others 
could be added as required. 

 
Example Technology 

  
An example of a generation technology that would be able to usefully contribute to a microgrid 
system is solar PV panels, shown in Figure 4.6.  Without the microgrid, household PV installations 
can be used to offset electrical bills, but for grid-tied houses, the panels do not improve power 
stability because they have to be disconnected with grid power goes down.  With a microgrid in 
place, household PV energy usage could be stored and used during an outage after islanding from 
the utility. 
 

 
Figure 4.6: Solar Panels Installed on a Roof 

 
Energy Storage  
 

 Local energy storage can be used to reinforce intermittent energy sources such as solar PV or can 
be used alone for backup power.  For this location, the idea of using energy storage on its own 
has particular merit given the fact that a grid connection already exists. Commercially viable 
methods of storing at scales required for this area include electrochemical batteries, hydrogen, 
and pumped hydro.  There are currently no energy storage facilities in the valley and a detailed 
study would be required to determine the optimal technology and required capacity. 

 
Example Technology 

 
 An example of grid scale energy storage technology is Lithium-Ion batteries, such as the Reservoir 

batteries provided by General Electric.  The datasheet for can be seen in Appendix E. 
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Figure 4.7: GE Reservoir utility scale batteries 

 
Controller 

 
 The controller is the brains of a microgrid monitors and controls all the components in the system 

including generation, storage and loads.  It also serves a bevy of other functions including 
communication, monitoring grid power, and controlling the switches to island and connect to the 
grid.  There are several proven and commercially available microgrid controllers currently on the 
market. Although utility scale micro-grids are a relatively new concept in Canada, there are 
companies that offer turnkey solutions for unique applications.   

 
Example Product 

 
 An example of a proven microgrid controller is the S&C GridMaster Microgrid Control System [7]. 

 This system was recently used for a utility scale microgrid in North Bay, Ontario to provide power 
to a building complex during extended power outages [8].  The specifications for this unit can be 
found in Appendix E. 
 

 
Figure 4.8: Gridmaster Microgrid Controller 

 
4.2.2.5  Analysis 

 
 Although one or several microgrids for this area could be a viable solution to the power stability 

issues that are being experienced, it is not something that would be of immediate help.  The 
timeline to implement this solution would be on the order of 5-10 years.  A recent study by the 
National Renewable Energy Laboratory (NREL) into the cost of microgrids found that for 
community-based grids cost around $2.1 million/MW of DER [9], and data from BC Hydro show 
that the peak demand load for the area is around 1.5MW.  This means that the total cost for 
implementation would be around $3.15 million.  This amount might increase a bit if a separate 
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system were provided for each community centre, although in that case they could be 
implemented sequentially thereby reducing the up-front cost.  

 
 The key barriers to this solution include finding the funding to cover the upfront costs of 

installation and locating an experienced integrator to install the system.   
 
 Overall, the details of how a microgrid system would be implemented in this area are beyond the 

scope of this report.  BC Hydro has indicated that they are open to discussion on this option, and 
as shown above, they do have a standard in place for how customer owned power generation 
can be used to supply an islanded region during utility outages.  There are, however, outstanding 
questions as to who would own the generation capacity, and how they would be compensated 
for the energy produced and stored.   

 
 4.2.3 Building Scale Backup Power 
 
 Another option that would address power stability for every resident and business in the Lardeau 

Valley and not depend on the distribution lines would be to provide separate backup power for 
each individual building in the region.  The discrete backup power systems could be either 
generators, or else household scale battery backup.  One of the advantages of this strategy is that 
rather than having an all-or-nothing approach, this could be individually tailored to each 
household or business, with residents able to opt in or not as desired.  These systems could 
either be sized to backup all household loads or scaled back to only supply critical loads such as 
refrigeration and lights. 

 
 One important thing to note any time on site generation or storage is used, is that for a safe and 

code-compliant installation a switch is required to be installed such that the utility power and 
generator cannot both be connected simultaneously.  This is necessary to ensure that the on-site 
generator does not backfeed onto the power lines and endanger the line-workers during their 
repairs. This can take the form of an automatic transfer switch, a manual transfer switch, or even 
two interlocked breakers. 

 
4.2.3.1  Whole House Generator Backup 
 

 The most reliable way of providing household or business scale backup power is with a fuel-fired 
generator. This option can operate for an effectively unlimited time depending on the size of the 
fuel tank. For this area, the available fuel sources would be diesel (which would be more suitable 
for a larger system) or gasoline or propane (which would be more suitable for a typical 
household).   

 
Implementation 

 
 The system used to back up a whole house typically consists of a permanently installed generator 

with an automatic transfer switch (ATS).  The transfer switch monitors the utility power and when 
it detects an outage automatically starts the generator and transfers the service to generator 
power.  When utility power is restored, the ATS will detect this, shut the generator off and 
transfer back to utility seamlessly.   

 
 Although many households have a 200A electrical service, there are almost no houses that come 

very close to exceeding this amount of load. Table 4-2 shows the electrical loads for a number of 
typical household loads.  As can be seen, the majority of common household loads including all 
appliances, electric heat, well-pump, receptacles and lighting can run simultaneously with a total 
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load of approximately 100A at 240V.  For this reason, the largest standard residential backup 
generators are typically around 24kW.  
  

 The cost for this type of system is around $10,000 including generator, transfer switch, battery 
(for starting generator) and full winterization kit is around $9,000 with delivery to site in the Kaslo 
area.  Installation cost adds another $1000-$2000 depending upon the location giving an overall 
cost of around $10,000-$11,000.  The timeline to implement for a single house is about 1 week.  
The biggest barrier to widespread adoption of this solution is the cost of the system. While there 
may be certain households in the area that are willing to pay for the convenience of this type of 
system, it is likely to be beyond the means of most residents. 

 
Table 4-2: Typical Household Electrical Loads 

Description Quantity Load per Unit 
(W) 

Connected Load 
(W) 

Washing Machine 1 500 500 

Dryer 1 4000 4000 

Dishwasher 1 1500 1500 

Oven/Stove 1 2000 2000 

Lighting CCTs 2 500 1000 

Receptacle Circuits 2 1000 2000 

Computer 2 450 900 

TV 1 100 100 

Freezer 1 50 50 

Refrigerator 1 540 540 

Hot Water Heater 1 3000 3000 

Microwave 1 1700 1700 

Kitchen Receptacles 2 1500 3000 

Well Pump 1 1656 1656 

Total Load (W) 23946 

Voltage 240 

Total Load (A) 100 

 
 

Example Product 
 
 An example of a typical generator that can be used for a household is the Generac Guardian, 

shown in Figure 4.9.  The datasheets for this equipment can be seen in Appendix E. 
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Figure 4.9: Generac Home Backup Generator (left) and ATS (right) 
 
 

4.2.3.2 Critical Load Generator Backup 
 
 A more economical solution rather than backing up an entire house, is to use a smaller generator 

to backup only critical loads such as a well pump, food storage, and a couple of lighting and 
receptacle circuits. These loads are summarized in Table 4-3. 

 
Table 4-3: Typical Critical Household Loads 

Description Quantity Load per Unit 
(W) 

Connected Load 
(W) 

Lighting CCTs 2 500 1000 

Receptacle Circuits 2 1000 2000 

Computer 2 450 900 

TV 1 100 100 

Freezer 1 50 50 

Refrigerator 1 540 540 

Well Pump 1 1656 1656 

Total Load (W) 6246 

Voltage 240 

Total Load (A) 26 

 
 
 Although the majority of households in this area do not use electricity for their primary heat 

source, for those that do this solution would likely not be able to supply their heating circuits.  In 
these cases, an electric space heater could be used on one of the receptacle circuits. 

 
Implementation 

 
 To implement this solution, the circuits that require backup power would be moved to a sub-

panel which would be fed from a new breaker in the main panelboard.  An inexpensive interlock 
bracket can be used in the sub panel to provide the required safety mechanism.  For this option, 
a relatively inexpensive, portable generator can be used by plugging it into a power inlet box 
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mounted on the outside of the house and connected to a generator breaker in the sub-panel.  
This type of system can be installed in a couple of days for an installed cost of around $2,500.  
The key barrier to this solution again is cost.  While it is significantly more affordable than the 
whole house option, it is still beyond the means of many of the residents in the area.  In some 
cases, financing may be available to install such a system.  Alternatively, several households could 
potentially share the cost of a generator and only pay for the subpanel and power inlet box to be 
installed.  

 
Example Product 

  
The Benchmark Portable Gas Generator could be used for this type of system, along with the sub-
panel, interlock bracket and power inlet box shown in Figure 4.10. 
 

 
 

 
Figure 4.10: Critical load backup system including portable generator (top left),  

subpanel with interlock bracket (top right) and power inlet box (bottom) 
 

4.2.3.3 Battery Backup 
 

 Household battery systems have historically been a common requirement for off-grid buildings 
powered by solar PV, however recent advances in technology, particularly those driven by the 
electric vehicle industry, have made household battery backup options more robust, easier to 
install and more cost effective.  For the Lardeau Valley, given that most buildings already have a 
grid connection, battery backups could be used to supply power in the event of a utility outage, 
with recharging happening when grid power is available. This is a more environmentally friendly 
option since no fossil fuels are burned. It should be noted managing a battery backup system is 
more complicated than a whole-house, or even a critical load generator system.  The important 
parameters of batteries are the total amount of energy they can store (typically measured in 
Amp-hours (Ah) or kilowatt-hours (kWh)) as well as the rate at which they can discharge that 
energy (typically measured in Watts (W)).  In general, the discharge rate will limit the number of 
devices that can be run simultaneously, and total energy stored will limit the length of time that 
backup power can be provided for a given load profile.  Another thing to note when sizing a 
battery bank is that for most deep-cycle batteries, they should not be discharged below 40% of 
capacity. 
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 A typical set of loads that might be powered by a battery backup are listed in Table 4-4. 
 

Implementation 
 
 For the loads listed in Table 4-4, it can be seen that the required battery bank would have a total 

capacity of about 12kWh.  Including inverter efficiency and limiting discharge to 40% brings this 
number up to about 21kWh.  For a 12V system, this is equivalent to about 1750Ah.  This 
equipment can be supplied locally and a system this size would be around $6,000-$10,000 
including the inverter with integral transfer switch, the subpanel and breakers, and all installation 
costs. 

Table 4-4: Critical Loads for Battery Backup 

Description Quantity Load per Unit 
(W) 

Connected Load 
(W) Total Hours Used Energy Used 

(kWh) 

Lighting CCTs 1 500 500 4 2 

Receptacle Circuits 1 1000 1000 1 1 

Computer 1 450 450 6 2.7 

TV 1 100 100 4 0.4 

Freezer 1 50 50 8 0.4 

Refrigerator 1 540 540 8 4.32 

Well Pump 1 1656 1656 1 1.656 

Total Load (W) 4296 Total Energy (kWh) 12 

Voltage 12   

Total Load (A) 358   
 

Example Product 
 
 A typical battery that is sold in the area for this application is the Silicone Batteries In. GS150-12, 

as show in Fig. 4-11.  This is a 12V battery with a capacity of 165Ah if discharged slowly, and up to 
1500 usable cycles.  For the loads listed above, approximately 10 such batteries would be 
required.  Also shown is a typical inverter for this application, the Sensata MS-PAE Series.  The 
specification sheets can be seen in Appendix E. 

 
 
 
 
 
 

 
 
 
 

 
 

Figure 4.11: Critical Load Battery Backup System Including Batteries (left) and Inverter (right) 
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 4.2.4 Options Summary 
 
 As discussed in the sections above, all of the options covered have advantages and drawbacks 

with respect to stabilizing the power system and providing backup power during an extended 
outage.  Table 4-5 summarizes each of the options discussed. 

 
Table 4-5: Summary of options for all options 

Option Cost Estimate Timeline to 
Implement Key Barriers 

BC Hydro Improvements N/A Ongoing 

• Relies on BC Hydro to 
implement 

• Most options have very high 
up front and ongoing costs for 
BC Hydro 

Microgrid $3 million - $4 million 5-10 years 

• Funding to cover the upfront 
costs of installation 

• Locating a qualified Contractor 
to implement Microgrid 

Building 
Scale 

Backup 

Whole House 
Generator Backup 

with ATS 

$10k-$11k / bldg. 
~$4 million total 

Days / 
Weeks for 

each 
building.  

• Relies on individuals for 
funding. 

• Limited tradespeople in area 
mean extended timeline for all 
households to be able to install 
backup 

Critical Load Backup 
with MTS 

$2500-$3000 / bldg. 
$1 million total 

Critical Load 
Battery Backup 

with ATS 

$6k-$10k / bldg.  
~$3 million total 
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4.3 Conclusion, Recommendations and Next Steps for Part 2 
 
 4.3.1 Conclusion 
 
 This document provides options analysis for the various ways that the stability of the power 

system in the Lardeau Valley could be improved.  Presented in this report was a review of the 
system that currently serves the area including geography, grid topology, and most common 
causes of outages. 

 
 The options for improving power stability were broken down into three categories.  First, the 

possible improvements to the existing system were examined.  These improvements would have 
to be done at the discretion of BC Hydro, who have already indicated that they are not able to 
pursue most of the options, but if additional funding were found it may be possible to work with 
them to reassess their stance. 

 
 Next, community backup power systems were examined in the form of utility-scale microgrids.  

These could be implemented either at a regional level or for each of the community centres.  The 
details of implementation for this type of solution would need additional consideration.  This 
option provides the best ability to integrate alternative forms of energy and could provide 
economic benefit to the region once the initial cost is accounted for.  

 
 Finally, individual backup power systems for each building were examined.  These could take the 

form of either fuel-powered generators providing indefinite backup, or else with more 
environmentally friendly batteries providing backup for a set period.  This option is the most 
flexible for individual preferences. 

 
 4.3.2 Recommendations 
 
 As shown, there are a number of options available to improve the reliability of the power system 

in the Lardeau Valley, with varying levels of complexity, cost and local involvement.  The analysis 
provided in this report is necessarily very high-level, and for each of the options the actual 
feasibility will be dependent upon a number of additional factors such as available budget, and 
input from BC Hydro.  
 

 In the short term, as the most cost-effective option, PBX recommends proceeding with the 
critical load backup generator option for those residents in the area that require it.   
 

 For long-term power stability, PBX recommends conducting an in-depth feasibility study into 
community scale microgrid option for each of the main community centres.  This option is the 
most environmentally friendly way of addressing the power stability issues.  Additionally, because 
of the possibility of selling excess power produced in the region on the market, it is the only 
option that provides the option for any payback. 
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 4.3.3 Next Steps 
 
 PBX recommends the following steps to move the project forward: 
 

• Review the report with all stakeholders and determine whether any of the options 
presented are favoured. 

 
• Discuss preferred solution with BC Hydro to determine their level of involvement. 
 

 
• Proceed with a detailed feasibility study for the preferred solution to flesh out the 

requirements and parameters. 
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Lardeau Valley Power Stability Survey – September 2020  
 
Thank you for taking the time to complete this survey. Your answers are 
confidential and will not be shared/distributed outside of this study. 
 
1. Are you a: 

22 (71%) resident 
8 (26%) business 
1 (4%) community organization 

 
2. When was the last time you experienced an electrical power 
interruption to your household, organization or business? 

Date of outage: 
Location (community): 
How long were you without power?: 

 
3. How did this outage affect your household, business or community 
organization? Please check all that you were unable to do during the 
power outage/interruption: 

13 cook meals 
16 pump water 
16 work interruption 
11 run a business 
8   offer a service 
1   run needed medical equipment 
5   stay warm (or cool) if electric heat/ or air conditioner 
___ other, please explain: no internet/phone 

 
4. Do you have physical barriers that prevent you from running your 
home, organization or business during a power outage? 

5 (21%) Yes 
19 (79%) No 

 
If yes, please explain: no phone/no lights 
 
5. How did this outage affect your business, what losses or extra 
expenses were incurred, please check all that the outage affected. 

8   operating generator 

mirko.slivar
Text Box
Survey Result Summary
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8   loss of food 
3   loss of customers 
10 loss of other perishables (items which require a certain 

temperature to remain stable) 
8   loss of water 
6   loss of water for agriculture - livestock, cleaning, irrigation. 
1   cost of staying home for childcare if school is closed 
___ other, please explain: 

 
What was the estimated cost to your business? 

6 (35%) less than $250 
6 (35%) between $250 and $500 
5 (30%) between $500 and $2,000 
___ greater than $2,000 

 
6. If your business was affected, do you have business interruption 
insurance? 

1 (7%)     Yes 
14 (93%) No 

 
 If yes, have you ever used it in major power outages or other 
emergency events that affected normal operations? 

___ Yes 
___ No 

 
If no, why not: 

3   costs too much to justify it for my business/society 
4   don't think it is necessary 
5   don't know enough about it 
4   insurance not available 
___ other, please explain: 

 
7. If the power outage affected your nonprofit society/community 
organization were you unable to: 

1   run regular programs 
2   offer access to your venue 
___ offer a one-off event 
1 communications  other, please explain: 
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Did your society/community incur a loss of: 
4   income from events 
1   audience engagement 
___ other, please explain: 

 
 Did your society/community need: 

___ additional volunteer hours to run events at another time 
2   attend venues, keep generator going, etc. 
___ additional staff hours to reschedule/coordinate events 
___ additional staff hours to keep venue safe (doors clear of snow,  
       warmed, or cool depending on season, etc.) 
___ other, please explain: 

 
What was the estimated cost to your organization? 

2   less than $250 
___ between $250 and $500 
___ between $500 and $2,000 
___ greater than $2,000 

 
How many additional hours were incurred by your organization? 

___ half a day 
1   full day 
1   more than a full day 

 
8. Do you currently have any form of backup power for your household, 
organization or business? 

12 (52%) Yes 
11 (48%) No 

 
If yes, please indicate all applicable: 

10 (72%)  generator 
   _ micro-hydro 
4 (28%)  solar + battery 
___ other, please explain: 

 
9. What do you currently use to heat your household, organization or 
business? (check all that apply) 

19 (40%)_    electricity 
21 (44%)_    wood 
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2 (4%)_    oil 
_    natural gas 
5 (10%)_  propane 
1 (2%)_    other, please explain: geothermal 

 
10. Have you heard of the Regional Energy Efficiency Program? 

4 (17%)   Yes 
19 (83%) No 

 
If yes, have you signed up? 

___ Yes 
4    No 

 
If no, why not? 
 
11. Due to power outages, have you had to: 

10  purchase a back-up generator 
2 battery backup provide for alternate electrical equipment, please 

explain 
 
12. Have you experienced brown outs or surges that damage or shorten 
the life of any electrical equipment? 

16 (70%) Yes 
7 (30%)    No 

 
If yes, please list the equipment you had to replace and the associated 
cost of each item. Kitchen appliances, computer related, pump, audio 
and the dollar value ranged from $200 up to $1,100 
 
13. To the best of your recollection, how many power outages have you 
experienced in the past 12 months and approximately how long were 
they? 
 

END OF SURVEY 
 

THANK YOU 
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Lardeau Valley Power Stability Survey – September 2020  
 
Thank you for taking the time to complete this survey. Your answers are 
confidential and will not be shared/distributed outside of this study. 
Please email completed surveys to lardeaupowersurvey@rpeng.ca  

Or call 250 366 4454 for a hard copy pick up point. 
Please complete surveys by September 30th 
 
1. Are you a: 

_X_ resident 
___ business 
___ community organization 

 
2. When was the last time you experienced an electrical power 
interruption to your household, organization or business? 

Date of outage:  9 September 2020 
Location (community):  Cooper Creek, BC 
How long were you without power?:  Approximately 11 hours 

 
3. How did this outage affect your household, business or community 
organization? Please check all that you were unable to do during the 
power outage/interruption: 

_X__ cook meals 
_X__ pump water 
_X__ work interruption 
___ run a business 
___ offer a service 
___ run needed medical equipment 
___ stay warm (or cool) if electric heat/ or air conditioner 
_X__ other, please explain:  Drag out fridge and 2 freezers to access 

electrical plugs and take turns running on very small generator.  
 
4. Do you have physical barriers that prevent you from running your 
home, organization or business during a power outage? 

_X__ Yes 
___ No 
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If yes, please explain:  What do you mean by physical barriers?  Huge 
inconvenience and physically difficult for 2 seniors to lug generator 
from shop 100 feet away, sometimes needing to shovel lots of snow to 
get there and sometimes in the middle of the cold, very dark night,  lay 
out extension cords, find cracks in door and window openings to 
connect fridge and freezers to generator.  Change oil on generator 
halfway through power outage.   Make special trip to obtain more gas to 
keep generator running.  In winter we must power a small electric 
heater to heat 2300 sq ft house as we only have electric heat.  No wood 
or gas heat.  We also have to use the outdoors to store our food and 
guard it from roaming animals as our generator is not big enough to 
power heat and fridge and freezers.   We rely on our neighbour, also a 
senior, to power our water pump intermittently in order to have limited 
access to running water to meet very basic hygiene needs.   
 
5. How did this outage affect your business, what losses or extra 
expenses were incurred, please check all that the outage affected. 

___ operating generator 
___ loss of food 
___ loss of customers 
___ loss of other perishables (items which require a certain 

temperature to remain stable) 
___ loss of water 
___ loss of water for agriculture - livestock, cleaning, irrigation. 
___ cost of staying home for childcare if school is closed 
___ other, please explain: 

 
What was the estimated cost to your business? 

___ less than $250 
___ between $250 and $500 
___ between $500 and $2,000 
___ greater than $2,000 

 
6. If your business was affected, do you have business interruption 
insurance? 

___ Yes 
___ No 
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 If yes, have you ever used it in major power outages or other 
emergency events that affected normal operations? 

___ Yes 
___ No 

 
If no, why not: 

___ costs too much to justify it for my business/society 
___ don't think it is necessary 
___ don't know enough about it 
___ insurance not available 
___ other, please explain: 

 
7. If the power outage affected your nonprofit society/community 
organization were you unable to: 

___ run regular programs 
___ offer access to your venue 
___ offer a one-off event 
___ other, please explain: 

 
Did your society/community incur a loss of: 

___ income from events 
___ audience engagement 
___ other, please explain: 

 
 Did your society/community need: 

___ additional volunteer hours to run events at another time 
___ attend venues, keep generator going, etc. 
___ additional staff hours to reschedule/coordinate events 
___ additional staff hours to keep venue safe (doors clear of snow,  
       warmed, or cool depending on season, etc.) 
___ other, please explain: 

 
What was the estimated cost to your organization? 

___ less than $250 
___ between $250 and $500 
___ between $500 and $2,000 
___ greater than $2,000 

 
How many additional hours were incurred by your organization? 
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___ half a day 
___ full day 
___ more than a full day 

 
8. Do you currently have any form of backup power for your household, 
organization or business? 

_X__ Yes 
___ No 

 
If yes, please indicate all applicable: 

_X    generator 
   _ micro-hydro 
_    solar + battery 
___ other, please explain: 

 
9. What do you currently use to heat your household, organization or 
business? (check all that apply) 

_X    electricity 
_    wood 
_    oil 
_    natural gas 
_    propane 
_    other, please explain: 

 
10. Have you heard of the Regional Energy Efficiency Program? 

___ Yes 
_X__ No 

 
If yes, have you signed up? 

___ Yes 
___ No 

 
If no, why not? 
 
11. Due to power outages, have you had to: 

_X__ purchase a back-up generator 
___ provide for alternate electrical equipment, please explain 
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12. Have you experienced brown outs or surges that damage or shorten 
the life of any electrical equipment? 

___ Yes 
_X__ No, not yet but the neighbours lost a freezer. 

 
If yes, please list the equipment you had to replace and the associated 
cost of each item. 
 
13. To the best of your recollection, how many power outages have you 
experienced in the past 12 months and approximately how long were 
they?  
 
 At least 8 unscheduled, the shortest approx 4 hours, longest approx 88 
hours, total approx 191 hours!  At least 2 scheduled, approx 6 hours 
total.  Combined total approx 197 hours over the past 12 months!   
That is more than 8, 24 hour days without electricity! 
 
 
Comment:  The number and duration of power outages we 
experienced in 2019-2020 has forced us to finance approximately 
$15000 on our very small retirement income to install a backup 
generator that can provide enough power to keep our house, solely 
heated by electricity, from freezing up and our food from spoiling.   
 
Is there a grant available to help affected people like us? 
 
Thanks! 
 

 
END OF SURVEY 

 
THANK YOU 
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Lardeau Valley Power Stability Survey – September 2020  
 
Thank you for taking the time to complete this survey. Your answers are 
confidential and will not be shared/distributed outside of this study. 
Please email completed surveys to lardeaupowersurvey@rpeng.ca  
Or call 250 366 4454 for a hard copy pick up point. 
Please complete surveys by September 30th 
 
1. Are you a: 

__x_ resident 
___ business 
___ community organization 

 
2. When was the last time you experienced an electrical power 
interruption to your household, organization or business? 

Date of outage: a week or two ago – maybe around Sept 10 the 
Location (community): Argenta 
How long were you without power?:  about 2 days 

 
3. How did this outage affect your household, business or community 
organization? Please check all that you were unable to do during the 
power outage/interruption: 

___ cook meals 
___ pump water 
___ work interruption 
___ run a business 
___ offer a service 
___ run needed medical equipment 
___ stay warm (or cool) if electric heat/ or air conditioner 
__x_ other, please explain: no oven.  Fridge and freezers were a worry. 

 
4. Do you have physical barriers that prevent you from running your 
home, organization or business during a power outage? 

___ Yes 
x No 

 
If yes, please explain: 
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5. How did this outage affect your business, what losses or extra 
expenses were incurred, please check all that the outage affected. 

___ operating generator 
___ loss of food 
___ loss of customers 
___ loss of other perishables (items which require a certain 

temperature to remain stable) 
___ loss of water 
___ loss of water for agriculture - livestock, cleaning, irrigation. 
___ cost of staying home for childcare if school is closed 
___ other, please explain: 

 
What was the estimated cost to your business? 

___ less than $250 
___ between $250 and $500 
___ between $500 and $2,000 
___ greater than $2,000 

 
6. If your business was affected, do you have business interruption 
insurance? 

___ Yes 
___ No 

 
 If yes, have you ever used it in major power outages or other 
emergency events that affected normal operations? 

___ Yes 
___ No 

 
If no, why not: 

___ costs too much to justify it for my business/society 
___ don't think it is necessary 
___ don't know enough about it 
___ insurance not available 
___ other, please explain: 

 
7. If the power outage affected your nonprofit society/community 
organization were you unable to: 

___ run regular programs 
___ offer access to your venue 
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___ offer a one-off event 
___ other, please explain: 

 
Did your society/community incur a loss of: 

___ income from events 
___ audience engagement 
___ other, please explain: 

 
 Did your society/community need: 

___ additional volunteer hours to run events at another time 
___ attend venues, keep generator going, etc. 
___ additional staff hours to reschedule/coordinate events 
___ additional staff hours to keep venue safe (doors clear of snow,  
       warmed, or cool depending on season, etc.) 
___ other, please explain: 

 
What was the estimated cost to your organization? 

___ less than $250 
___ between $250 and $500 
___ between $500 and $2,000 
___ greater than $2,000 

 
How many additional hours were incurred by your organization? 

___ half a day 
___ full day 
___ more than a full day 

 
8. Do you currently have any form of backup power for your household, 
organization or business? 

___ Yes 
__x_ No  – well yes, wood heat. 

 
If yes, please indicate all applicable: 

_    generator 
   _ micro-hydro 
_    solar + battery 
___ other, please explain: 
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9. What do you currently use to heat your household, organization or 
business? (check all that apply) 

_    electricity 
_ x   wood 
_    oil 
_    natural gas 
_    propane 
_    other, please explain: 

 
10. Have you heard of the Regional Energy Efficiency Program? 

___ Yes 
__x_ No 

 
If yes, have you signed up? 

___ Yes 
___ No 

 
If no, why not? 
 
11. Due to power outages, have you had to: 

___ purchase a back-up generator 
___ provide for alternate electrical equipment, please explain 

 
12. Have you experienced brown outs or surges that damage or shorten 
the life of any electrical equipment? 

___ Yes 
_x__ No 

 
If yes, please list the equipment you had to replace and the associated 
cost of each item. 
 
13. To the best of your recollection, how many power outages have you 
experienced in the past 12 months and approximately how long were 
they? 
 
2 or 3 ????   The last two were two days each. 
 

END OF SURVEY 
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THANK YOU 
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Lardeau Valley Power Stability Survey – September 2020  
 
Thank you for taking the time to complete this survey. Your answers are 
confidential and will not be shared/distributed outside of this study. 
Please email completed surveys to lardeaupowersurvey@rpeng.ca  

Or call 250 366 4454 for a hard copy pick up point. 
Please complete surveys by September 30th 
 
1. Are you a: 

__X resident 
___ business 
___ community organization 

 
2. When was the last time you experienced an electrical power 
interruption to your household, organization or business? 

Date of outage: Sept 7-9, 2020 
Location (community): Lardeau 
How long were you without power?: 30 hours, power on for about 12 

hrs then off again for about 10 hours 
 
3. How did this outage affect your household, business or community 
organization? Please check all that you were unable to do during the 
power outage/interruption: 

X   cook meals 
___ pump water 
X   work interruption 
___ run a business 
X   offer a service 
___ run needed medical equipment 
___ stay warm (or cool) if electric heat/ or air conditioner 
___ other, please explain: TELUS phone battery pack failed at Lardeau 

so phones did not work; therefore no communication capacity. 
After the power and telus outage, there was then issues with the 
internet provider for a number of days following power 
restoration, affecting further communications and followups from 
power outage. 

 

mailto:lardeaupowersurvey@rpeng.ca


_________________________________________________________________________________________________
Page 2 of 5 

 

4. Do you have physical barriers that prevent you from running your 
home, organization or business during a power outage? 

___ Yes 
X    No 

 
If yes, please explain: Not sure what you mean by barriers; no power is a 
barrier. 
 
5. How did this outage affect your business, what losses or extra 
expenses were incurred, please check all that the outage affected. 

___ operating generator 
___ loss of food 
___ loss of customers 
___ loss of other perishables (items which require a certain 

temperature to remain stable) 
___ loss of water 
___ loss of water for agriculture - livestock, cleaning, irrigation. 
___ cost of staying home for childcare if school is closed 
      other, please explain:  

 
What was the estimated cost to your business? 

___ less than $250 
___ between $250 and $500 
___ between $500 and $2,000 
___ greater than $2,000 

 
6. If your business was affected, do you have business interruption 
insurance? 

___ Yes 
___ No 

 
 If yes, have you ever used it in major power outages or other 
emergency events that affected normal operations? 

___ Yes 
___ No 

 
If no, why not: 

___ costs too much to justify it for my business/society 
___ don't think it is necessary 
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___ don't know enough about it 
___ insurance not available 
___ other, please explain: 

 
7. If the power outage affected your nonprofit society/community 
organization were you unable to: 

___ run regular programs 
___ offer access to your venue 
___ offer a one-off event 
X   other, please explain: affected by being unable to communicate 

with organizations during a period of intense discussions and 
policy formulation, with uncertainty about how long the power 
would be out. BCHydro’s time estimates, when given, have the 
reputation of incrementally adding 3 hours for each update. Not 
reliable for any kind of planning locally. Cannot put a $ figure on 
the inconvenience. 

 
Did your society/community incur a loss of: 

___ income from events 
___ audience engagement 
X   other, please explain: a loss of time and inconvenience to 

reschedule and attempt to deal with the backlog of more than a 3 
day interruption because of the residual effect of the internet 
server not working properly for an additional few days. 

 
 Did your society/community need: 

___ additional volunteer hours to run events at another time 
___ attend venues, keep generator going, etc. 
___ additional staff hours to reschedule/coordinate events 
___ additional staff hours to keep venue safe (doors clear of snow,  
       warmed, or cool depending on season, etc.) 
 X  other, please explain: additional hours as noted above. $ value 

cannot be estimated; how do you value volunteer contributions? 
 
What was the estimated cost to your organization? 

___ less than $250 
___ between $250 and $500 
___ between $500 and $2,000 
___ greater than $2,000 
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How many additional hours were incurred by your organization? 

___ half a day 
___ full day 
X   more than a full day 

 
8. Do you currently have any form of backup power for your household, 
organization or business? 

___ Yes 
X    No 

 
If yes, please indicate all applicable: 

_    generator 
   _ micro-hydro 
_    solar + battery 
___ other, please explain: 

 
9. What do you currently use to heat your household, organization or 
business? (check all that apply) 

X   electricity 
X   wood 
_    oil 
_    natural gas 
_    propane 
_    other, please explain: 

 
10. Have you heard of the Regional Energy Efficiency Program? 

___ Yes 
X    No 

 
If yes, have you signed up? 

___ Yes 
___ No 

 
If no, why not? 
 
11. Due to power outages, have you had to: 

___ purchase a back-up generator 
___ provide for alternate electrical equipment, please explain 
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12. Have you experienced brown outs or surges that damage or shorten 
the life of any electrical equipment? 

___ Yes 
___ No 
Unsure 

 
If yes, please list the equipment you had to replace and the associated 
cost of each item. 
 
13. To the best of your recollection, how many power outages have you 
experienced in the past 12 months and approximately how long were 
they?   
Nov 20-21, 2019; 29 hours 
Jan 1, 2020; 5 days 
Mar 7, 2020; 10 hours 
Mar 14, 2020; 4 hours 
 

END OF SURVEY 
 

THANK YOU 
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Lardeau Valley Power Stability Survey – September 2020  
 
Thank you for taking the time to complete this survey. Your answers are 
confidential and will not be shared/distributed outside of this study. 
Please email completed surveys to lardeaupowersurvey@rpeng.ca  

Or call 250 366 4454 for a hard copy pick up point. 
Please complete surveys by September 30th 
 
1. Are you a: 

__Y_ resident 
___Y business 
___ community organization 

 
2. When was the last time you experienced an electrical power 
interruption to your household, organization or business? 

Date of outage: Sept. 7-8 2020 
Location (community): Argenta Meadow creek 
How long were you without power?: 2 days 

 
3. How did this outage affect your household, business or community 
organization? Please check all that you were unable to do during the 
power outage/interruption: 

___ cook meals 
___ pump water 
___y work interruption 
___y run a business 
___ offer a service 
___ run needed medical equipment 
___ stay warm (or cool) if electric heat/ or air conditioner 
___ other, please explain: 

 
4. Do you have physical barriers that prevent you from running your 
home, organization or business during a power outage? 

___ Yes 
___y No 

 
If yes, please explain: 
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5. How did this outage affect your business, what losses or extra 
expenses were incurred, please check all that the outage affected. 

___y operating generator 
___y loss of food 
___ loss of customers 
___ y loss of other perishables (items which require a certain 

temperature to remain stable) 
___y loss of water 
___y loss of water for agriculture - livestock, cleaning, irrigation. 
___ cost of staying home for childcare if school is closed 
___ other, please explain: 

 
What was the estimated cost to your business? 

___ less than $250 
___ between $250 and $500 
___y between $500 and $2,000 
___ greater than $2,000 

 
6. If your business was affected, do you have business interruption 
insurance? 

___ Yes 
___y  No 

 
 If yes, have you ever used it in major power outages or other 
emergency events that affected normal operations? 

___ Yes 
___ No 

 
If no, why not: 

___ costs too much to justify it for my business/society 
___ don't think it is necessary 
___y  don't know enough about it 
___ insurance not available 
___ other, please explain: 

 
7. If the power outage affected your nonprofit society/community 
organization were you unable to: 

___ run regular programs 
___ offer access to your venue 
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___ offer a one-off event 
___ other, please explain: 

 
Did your society/community incur a loss of: 

___ income from events 
___ audience engagement 
___ other, please explain: 

 
 Did your society/community need: 

___ additional volunteer hours to run events at another time 
___ attend venues, keep generator going, etc. 
___ additional staff hours to reschedule/coordinate events 
___ additional staff hours to keep venue safe (doors clear of snow,  
       warmed, or cool depending on season, etc.) 
___ other, please explain: 

 
What was the estimated cost to your organization? 

___ less than $250 
___ between $250 and $500 
___ between $500 and $2,000 
___ greater than $2,000 

 
How many additional hours were incurred by your organization? 

___ half a day 
___ full day 
___ more than a full day 

 
8. Do you currently have any form of backup power for your household, 
organization or business? 

___ Yes 
___ No 

 
If yes, please indicate all applicable: 

_    generator 
   _ micro-hydro 
_    solar + battery 
___ other, please explain: 
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9. What do you currently use to heat your household, organization or 
business? (check all that apply) 

_y    electricity 
_y    wood 
_    oil 
_    natural gas 
_ y   propane 
_    other, please explain: 

 
10. Have you heard of the Regional Energy Efficiency Program? 

___ Yes 
_y__ No 

 
If yes, have you signed up? 

___ Yes 
___ No 

 
If no, why not? Lack of info 
 
11. Due to power outages, have you had to: 

___ purchase a back-up generator 
___ provide for alternate electrical equipment, please explain 

 
12. Have you experienced brown outs or surges that damage or shorten 
the life of any electrical equipment? 

__y_ Yes 
___ No 

 
If yes, please list the equipment you had to replace and the associated 
cost of each item. Water pump, Greenhouse fans, UV filters 
 
13. To the best of your recollection, how many power outages have you 
experienced in the past 12 months and approximately how long were 
they? 6 
 

END OF SURVEY 
 

THANK YOU 
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Lardeau Valley Power Stability Survey – September 2020  
 
Thank you for taking the time to complete this survey. Your answers are 
confidential and will not be shared/distributed outside of this study. 
 
1. Are you a: 

_x__ resident 
___ business 
___ community organization 

 
2. When was the last time you experienced an electrical power 
interruption to your household, organization or business? 

Date of outage: Friday Sept. 4 
Location (community): Argenta 
How long were you without power?: two and a half days. 
 

3. How did this outage affect your household, business or community 
organization? Please check all that you were unable to do during the 
power outage/interruption: 

__x_ cook meals 
___x pump water 
___x work interruption 
___ run a business 
___x offer a service 
___ run needed medical equipment 
___ stay warm (or cool) if electric heat/ or air conditioner 
___ other, please explain: 

 
4. Do you have physical barriers that prevent you from running your 
home, organization or business during a power outage? 

___ Yes 
__x_ No 

 
If yes, please explain: 
 
5. How did this outage affect your business, what losses or extra 
expenses were incurred, please check all that the outage affected. 

___ operating generator 
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__x_ loss of food 
___ loss of customers 
_x__ loss of other perishables (items which require a certain 

temperature to remain stable) 
__x_ loss of water 
__x_ loss of water for agriculture - livestock, cleaning, irrigation. 
___ cost of staying home for childcare if school is closed 
___ other, please explain: 

 
What was the estimated cost to your business? 

__x_ less than $250 
___ between $250 and $500 
___ between $500 and $2,000 
___ greater than $2,000 

 
6. If your business was affected, do you have business interruption 
insurance? 

___ Yes 
__x_ No 

 
 If yes, have you ever used it in major power outages or other 
emergency events that affected normal operations? 

___ Yes 
___ No 

 
If no, why not: 

_x__ costs too much to justify it for my business/society 
___ don't think it is necessary 
___ don't know enough about it 
__x_ insurance not available 
___ other, please explain: 

 
7. If the power outage affected your nonprofit society/community 
organization were you unable to: 

___ run regular programs 
___ offer access to your venue 
___ offer a one-off event 
__x_ other, please explain: communications were down, so could not 

proceed with the planning details for three major projects. Was 
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not able to send out community news letter or update community 
website. 

 
Did your society/community incur a loss of: 

_x__ income from weekly events 
___ audience engagement 
___ other, please explain: general community engagement, community 

website, weekly news letter 
 
 Did your society/community need: 

___ additional volunteer hours to run events at another time 
___ attend venues, keep generator going, etc. 
___ additional staff hours to reschedule/coordinate events 
___ additional staff hours to keep venue safe (doors clear of snow,  
       warmed, or cool depending on season, etc.) 
___ other, please explain: 

 
What was the estimated cost to your organization? 

_x__ less than $250 
___ between $250 and $500 
___ between $500 and $2,000 
___ greater than $2,000 

 
How many additional hours were incurred by your organization? 

___ half a day 
___ full day 
__x_ more than a full day 

 
8. Do you currently have any form of backup power for your household, 
organization or business? 

___ Yes 
_x__ No 

 
If yes, please indicate all applicable: 

_    generator 
   _ micro-hydro 
_    solar + battery 
___ other, please explain: 
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9. What do you currently use to heat your household, organization or 
business? (check all that apply) 

_ x   electricity 
_ x   wood 
_    oil 
_    natural gas 
_    propane 
_    other, please explain: 

 
10. Have you heard of the Regional Energy Efficiency Program? 

__x_ Yes 
___ No 

 
If yes, have you signed up? 

___ Yes 
__x_ No 

 
If no, why not? I may be moving soon, and the program is for big 
purchase items that I cannot afford, I am also unsure if this old house 
would be approved for a certified wood stove for example.  
 
11. Due to power outages, have you had to: 

___ purchase a back-up generator 
__x_ provide for alternate electrical equipment, please explain: I use a 

wood stove for cooking and heating water to wash, but that gets 
very hot if the power goes out in the summer months. Over the 
years I’ve tried to collect non-electrical items like a hand grinder 
for coffee. 

 
12. Have you experienced brown outs or surges that damage or shorten 
the life of any electrical equipment? 

___ Yes 
__x_ No 

 
If yes, please list the equipment you had to replace and the associated 
cost of each item. 
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13. To the best of your recollection, how many power outages have you 
experienced in the past 12 months and approximately how long were 
they? 
1x 1day 
1x 1 day 
1x1 day  
1x 2 days 
1x 5 days 
1x2 days 
1x 1 day 
1 x 3 days 

END OF SURVEY 
 

THANK YOU 











Lardeau Valley Power Stability Survey – September 2020
 
Thank you for taking the time to complete this survey. Your answers are
confidential and will not be shared/distributed outside of this study.
Please email completed surveys to lardeaupowersurvey@rpeng.ca

Or call 250 366 4454 for a hard copy pick up point.
Please complete surveys by September 30th

 
1. Are you a:

___ resident
___ business
___ community organization

 
2. When was the last time you experienced an electrical power interruption
to your household, organization or business?

Date of outage:
Location (community):
How long were you without power?:

 
3. How did this outage affect your household, business or community
organization? Please check all that you were unable to do during the power
outage/interruption:

___ cook meals
___ pump water
___ work interruption
___ run a business
___ offer a service
___ run needed medical equipment
___ stay warm (or cool) if electric heat/ or air conditioner
___ other, please explain:

 
4. Do you have physical barriers that prevent you from running your home,
organization or business during a power outage?

___ Yes
___ No

 
If yes, please explain:
 
5. How did this outage affect your business, what losses or extra expenses
were incurred, please check all that the outage affected.

___ operating generator
___ loss of food



___ loss of customers
___ loss of other perishables (items which require a certain temperature to

remain stable)
___ loss of water
___ loss of water for agriculture - livestock, cleaning, irrigation.
___ cost of staying home for childcare if school is closed
___ other, please explain:

 
What was the estimated cost to your business?

___ less than $250
___ between $250 and $500
___ between $500 and $2,000
___ greater than $2,000

 
6. If your business was affected, do you have business interruption
insurance?

___ Yes
___ No

 
If yes, have you ever used it in major power outages or other emergency
events that affected normal operations?

___ Yes
___ No

 
If no, why not:

___ costs too much to justify it for my business/society
___ don't think it is necessary
___ don't know enough about it
___ insurance not available
___ other, please explain:

 
7. If the power outage affected your nonprofit society/community
organization were you unable to:

___ run regular programs
___ offer access to your venue
___ offer a one-off event
___ other, please explain:

 
Did your society/community incur a loss of:

___ income from events
___ audience engagement
___ other, please explain:

 
Did your society/community need: 

___ additional volunteer hours to run events at another time
___ attend venues, keep generator going, etc.



___ additional staff hours to reschedule/coordinate events
___ additional staff hours to keep venue safe (doors clear of snow,
      warmed, or cool depending on season, etc.)
___ other, please explain:

 
What was the estimated cost to your organization?

___ less than $250
___ between $250 and $500
___ between $500 and $2,000
___ greater than $2,000

 
How many additional hours were incurred by your organization?

___ half a day
___ full day
___ more than a full day

 
8. Do you currently have any form of backup power for your household,
organization or business?

___ Yes
___ No

 
If yes, please indicate all applicable:

_   generator
  _ micro-hydro
_   solar + battery
___ other, please explain:

 
9. What do you currently use to heat your household, organization or
business? (check all that apply)

_   electricity
_   wood
_   oil
_   natural gas
_   propane
_   other, please explain:

 
10. Have you heard of the Regional Energy Efficiency Program?

___ Yes
___ No

 
If yes, have you signed up?

___ Yes
___ No

 
If no, why not?
 



11. Due to power outages, have you had to:
___ purchase a back-up generator
___ provide for alternate electrical equipment, please explain

 
12. Have you experienced brown outs or surges that damage or shorten the
life of any electrical equipment?

___ Yes
___ No

 
If yes, please list the equipment you had to replace and the associated cost of
each item.
 
13. To the best of your recollection, how many power outages have you
experienced in the past 12 months and approximately how long were they?
 

END OF SURVEY
THANK YOU

________________________________________________
________________________________________________
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Lardeau Valley Power Stability Survey – September 2020 

 
Thank you for taking the time to complete this survey. Your answers are 
confidential and will not be shared/distributed outside of this study. 
Please email completed surveys to lardeaupowersurvey@rpeng.ca 
Or call 250 366 4454 for a hard copy pick up point. 
Please complete surveys by September 30th 
 
1. Are you a: 

__xresident 
___ business 
___ community organization 

 
2. When was the last time you experienced an electrical power 
interruption to your household, organization or business? 

Date of outage: 
Location (community): 
How long were you without power?: 

 
3. How did this outage affect your household, business or community 
organization? Please check all that you were unable to do during the 
power outage/interruption: 

___ cook meals 
___ pump water 
___ work interruption 
___ run a business 
___ offer a service 
___ run needed medical equipment 
___ stay warm (or cool) if electric heat/ or air conditioner 
_x_ other, please explain:No lights, no portable phone, no internet, no 

freezer/fridge, no tools or appliances. 
 
4. Do you have physical barriers that prevent you from running your 
home, organization or business during a power outage? 

___ Yes 
_x No 

 
If yes, please explain: 
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5. How did this outage affect your business, what losses or extra 
expenses were incurred, please check all that the outage affected. 

___ operating generator 
__x loss of food 
___ loss of customers 
___ loss of other perishables (items which require a certain 

temperature to remain stable) 
___ loss of water 
___ loss of water for agriculture - livestock, cleaning, irrigation. 
___ cost of staying home for childcare if school is closed 
___ other, please explain: 

 
What was the estimated cost to your business? 

___xless than $250 
___ between $250 and $500 
___ between $500 and $2,000 
___ greater than $2,000 

 
6. If your business was affected, do you have business interruption 
insurance? 

___ Yes 
___ No 

 
 If yes, have you ever used it in major power outages or other emergency 
events that affected normal operations? 

___ Yes 
___ No 

 
If no, why not: 

___ costs too much to justify it for my business/society 
___ don't think it is necessary 
___ don't know enough about it 
___ insurance not available 
___ other, please explain: 

 
7. If the power outage affected your nonprofit society/community 
organization were you unable to: 

___ run regular programs 
___ offer access to your venue 
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___ offer a one-off event 
___ other, please explain: 

 
Did your society/community incur a loss of: 

___ income from events 
___ audience engagement 
___ other, please explain: 

 
 Did your society/community need: 

___ additional volunteer hours to run events at another time 
___ attend venues, keep generator going, etc. 
___ additional staff hours to reschedule/coordinate events 
___ additional staff hours to keep venue safe (doors clear of snow, 
       warmed, or cool depending on season, etc.) 
___ other, please explain: 

 
What was the estimated cost to your organization? 

___ less than $250 
___ between $250 and $500 
___ between $500 and $2,000 
___ greater than $2,000 

 
How many additional hours were incurred by your organization? 

___ half a day 
___ full day 
___ more than a full day 

 
8. Do you currently have any form of backup power for your household, 
organization or business? 

___ Yes 
__x_No 

 
If yes, please indicate all applicable: 

_    generator 
   _ micro-hydro 
_    solar + battery 
___ other, please explain: 
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9. What do you currently use to heat your household, organization or 
business? (check all that apply) 

_    electricity 
_x   wood 
_    oil 
_    natural gas 
_    propane 
_    other, please explain: 

 
10. Have you heard of the Regional Energy Efficiency Program? 

__ Yes 
__x_ No 

 
If yes, have you signed up? 

___ Yes 
___ No 

 
If no, why not? 
 
11. Due to power outages, have you had to: 

___ purchase a back-up generator 
___ provide for alternate electrical equipment, please explain 

 
12. Have you experienced brown outs or surges that damage or shorten 
the life of any electrical equipment? 

_x__ Yes 
___ No 

 
If yes, please list the equipment you had to replace and the associated 
cost of each item.    Audio equipment $200. 
13. To the best of your recollection, how many power outages have you 
experienced in the past 12 months and approximately how long were 
they? In Argenta there's a power outage every month.  The outage can 
be a moment to a few hours and maybe once a year to 30 to 50 hours. 
 

END OF SURVEY 
 

THANK YOU 
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Lardeau Valley Power Stability Survey – September 2020  
 
Thank you for taking the time to complete this survey. Your answers are 
confidential and will not be shared/distributed outside of this study. 
Please email completed surveys to lardeaupowersurvey@rpeng.ca  
Or call 250 366 4454 for a hard copy pick up point. 
Please complete surveys by September 30th 
 
1. Are you a: 

_x__ resident 
__x_ business 
___ community organization 

 
2. When was the last time you experienced an electrical power 
interruption to your household, organization or business? 

Date of outage: Sept 7-8, 2020   Sept 9 
Location (community):Meadow Creek 
How long were you without power?:31.5 hours  11.5 hours 

 
3. How did this outage affect your household, business or community 
organization? Please check all that you were unable to do during the 
power outage/interruption: 

___ cook meals 
___ pump water 
__x_ work interruption 
___ run a business 
___ offer a service 
___ run needed medical equipment 
___ stay warm (or cool) if electric heat/ or air conditioner 
__x_ other, please explain: Bear and wildlife fencing for farm, orchard 

and vegetable crops 
 
4. Do you have physical barriers that prevent you from running your 
home, organization or business during a power outage? 

___ Yes 
___ No 

 
If yes, please explain: 
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5. How did this outage affect your business, what losses or extra 
expenses were incurred, please check all that the outage affected. 

__x_ operating generator 
___ loss of food 
___ loss of customers 
___ loss of other perishables (items which require a certain 

temperature to remain stable) 
___ loss of water 
___ loss of water for agriculture - livestock, cleaning, irrigation. 
___ cost of staying home for childcare if school is closed 
__x_ other, please explain fridge and electric fencer replacement 

 
What was the estimated cost to your business? 

___ less than $250 
___ between $250 and $500 
__x_ between $500 and $2,000 
___ greater than $2,000 

 
6. If your business was affected, do you have business interruption 
insurance? 

___ Yes 
__x_ No 

 
 If yes, have you ever used it in major power outages or other 
emergency events that affected normal operations? 

___ Yes 
___ No 

 
If no, why not: 

___ costs too much to justify it for my business/society 
___ don't think it is necessary 
___ don't know enough about it 
_x__ insurance not available 
___ other, please explain: 

 
7. If the power outage affected your nonprofit society/community 
organization were you unable to: 

___ run regular programs 
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___ offer access to your venue 
___ offer a one-off event 
___ other, please explain: 

 
Did your society/community incur a loss of: 

___ income from events 
___ audience engagement 
___ other, please explain: 

 
 Did your society/community need: 

___ additional volunteer hours to run events at another time 
___ attend venues, keep generator going, etc. 
___ additional staff hours to reschedule/coordinate events 
___ additional staff hours to keep venue safe (doors clear of snow,  
       warmed, or cool depending on season, etc.) 
___ other, please explain: 

 
What was the estimated cost to your organization? 

___ less than $250 
___ between $250 and $500 
___ between $500 and $2,000 
___ greater than $2,000 

 
How many additional hours were incurred by your organization? 

___ half a day 
___ full day 
___ more than a full day 

 
8. Do you currently have any form of backup power for your household, 
organization or business? 

__x_ Yes 
___ No 

 
If yes, please indicate all applicable: 

_ x   generator 
   _ micro-hydro 
_    solar + battery 
___ other, please explain: 
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9. What do you currently use to heat your household, organization or 
business? (check all that apply) 

_ x   electricity 
_x    wood 
_    oil 
_    natural gas 
_    propane 
_    other, please explain: 

 
10. Have you heard of the Regional Energy Efficiency Program? 

___ Yes 
___ No 

 
If yes, have you signed up? 

___ Yes 
___ No 

 
If no, why not? 
 
11. Due to power outages, have you had to: 

___ purchase a back-up generator 
___ provide for alternate electrical equipment, please explain 

 
12. Have you experienced brown outs or surges that damage or shorten 
the life of any electrical equipment? 

_x__ Yes 
___ No 

 
If yes, please list the equipment you had to replace and the associated 
cost of each item. el fencer:      , fridge: 
 
13. To the best of your recollection, how many power outages have you 
experienced in the past 12 months and approximately how long were 
they? 19 power outages of average 11 hours to a total of 208 hours 
 

END OF SURVEY 
 

THANK YOU 
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Prepare your home for a power outage
This checklist can help you prepare your home for an outage and ensure that you know what 
to do before, during and after an outage.

Before an outage

Make sure that we have your current phone number by logging 

into your account profile at bchydro.com, or call us at  

1 800 BCHYDRO (1 800 224 9376) or *49376 on your mobile 

phone. In addition to updating your phone number, check that 

you’ve taken the necessary steps to prepare for an outage:

 �  Develop a preparedness plan and share it with everyone in 

your home. Visit getprepared.ca for helpful tips on putting 

together a plan.

 �  Check emergency equipment periodically (flashlights, radios, 

generators, etc.) to make sure they’re in working order.

 �  Use surge protectors to protect your electronic devices such 

as computers, printers, and televisions.

 �  Develop a list of important local telephone numbers. Include 

numbers for police, fire, poison control centre and include us 

to report an outage: 1 800 BCHYDRO (1 800 224 9376) or 

*49376 on your mobile device.

 �  Contact your regional health authority if you or someone 

you know has special needs during an outage (e.g., is 

dependent upon electronic life-support systems).

 �  If you rely on life-sustaining equipment, be prepared for 

an outage by having a power source. If power is out for a 

long period, it’s important to have a back-up plan, such as 

moving to the home of a family member or friend in an area 

with power. If this is not an option, plan to go to your  

local hospital. 

During an outage 

If you notice an outage, determine whether the outage is limited to 

your home. If your neighbour’s power is still on, check your circuit 

breaker panel or fuse box. If your neighbour’s power is off, contact 

us. Use these tips to stay safe during a power outage:

 �  Stay away from downed lines. Never go near or touch a 

downed or damaged power line. Assume it’s live. Stay back at least 10 metres (the length of a bus) and call 911 to report.  

Don’t attempt to remove objects or debris around the power line. 

 �  Turn off all appliances, especially those that generate heat. This helps prevent injury, damage and fire when the  

power is restored.

Basic emergency kit essentials

Prepare an emergency kit and store it in an easy-

to-find location known to everyone in your home. 

Basic supplies should include:

 �  Flashlights; avoid using candles as they can 

be a fire hazard

 �  Hand-cranked or battery-powered radio  

and clock

 � Extra batteries

 �  First aid kit, including prescription medicine 

if needed

 �  Non-perishable and ready-to-eat foods

 �  Bottled water: three-day supply (two litres 

per person per day)

 � Manual can opener

 � Warm clothing and blankets

 � Supplies for those with special needs

 � Supplies for your pet

 � Extra keys for your house and car

 � Cash in small denominations

 �  Games, cards and books to entertain 

everyone

 � A copy of your preparedness plan



During an outage

 �  Never use a camp stove, barbecue, or propane or kerosene heaters indoors. A build-up of carbon monoxide gas in closed 

areas can be deadly. 

 �  Never plug a portable generator into an electrical outlet. This can cause electrical danger to your neighbours and utility 

workers.

 �  Turn off all lights except one inside your home and one outside. The inside light lets you know and the outside light lets our 

crews know when the power is back on.

 � Keep the doors of your refrigerator and freezer closed. Use these tips to keep your food as fresh as possible:

 ○  Deep freezer - cover the freezer with blankets, quilts or sleeping bags to further insulate the freezer and help keep food 

frozen longer.

 ○  Refrigerated food - minimize how often you open the refrigerator. Try placing bags of ice in the fridge, or place food on 

ice in a cooler or ice chest. 

After an outage

Give our electrical system a chance to stabilize after an outage. Occasionally, even after your power has come back on, a 

momentary outage may occur.

 � Turn on the most essential appliances first, and wait 10 to 15 minutes before reconnecting the others. 

 �  Check to make sure your refrigerator and freezer are back on. Determine if anything needs to be discarded. If in doubt, 

throw it out.

 � Reset your clocks, automatic timers, and alarms.

 � Restock any used supplies from your emergency kit.

 �  Pull out your emergency kit once a year and make sure it still fits the needs of your household. Check expiry dates for 

products and replace batteries with fresh ones.
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Stay informed

Up-to-date outage information can be found at bchydro.com/outages. If your outage isn’t listed, call us at  

1 800 BCHYDRO (1 800 224 9376), *49376 on your mobile phone. You can also get updates on our Twitter page at  

twitter.com/bchydro.



Prepare your business for a power outage
This checklist can help you create a customized outage preparedness plan for your business.

Before an outage

1. KNOW YOUR BUILDING

 � Identify the location of the electric meter room and electric service entrance in your building.

 ○ Make sure you have access to your meter room.

 ○  If you have more than one electric meter, identify which meter serves each part of your building, and the pieces of 

equipment that are connected to each meter.

 � Identify the voltage levels that we deliver to your location.

 � Consider an emergency lighting source for your meter room if there’s a power outage.

 ○ Keep a flashlight, along with fresh batteries, in the meter room so you can see your equipment if the power goes out.

 �  Know the location and rating of your building’s fuses. Keep two sets of spares in case a fuse blows when power  

is restored.

2. KNOW YOUR EQUIPMENT

 �  Post a one-line diagram, a simple drawing that shows the layout of the electrical network in the meter room of your 

building to help the people working to restore power.

 � Develop a maintenance schedule to regularly check that your vault and electric equipment are working properly.

 � Prepare a list of the equipment that will need to be turned off during an outage and reset when power is restored.

 �  Contact the service providers for your telephone service, security system and fire protection system for information on how 

these systems will operate during and after an electrical outage.

 � Know what equipment can and cannot be turned off during an outage. Develop a plan for controlled shut-down if needed.

 �  Install surge protection devices to protect sensitive electrical equipment. If you have three-phase equipment, install a 

protection device and know how to reset it after an outage has occurred.

3. HAVE A PL AN

 �  Prepare and document your tasks and responsibilities during a power outage. Have a plan for shutting down and restarting 

electrical equipment and appliances.

 � Have someone on-site or on-call who is qualified to work on your electrical equipment.

 � Establish a notification process and assign people to be responsible for handling emergencies after hours

 � Develop a list of emergency phone numbers.

 ○  Include suppliers, electricians, contractors, elevator services, computer services, managers at your business, and BC 

Hydro: 1 800 BCHYDRO (1 800 224 9376) or *49376 on your mobile phone.

 ○ Post the list in the meter room and in other strategic locations for quick access when needed.

 �  Set up a safety committee. Appoint safety coordinators to provide information and direction to the employees in their  

work areas.
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3. HAVE A PL AN

 �  Have a mobile phone or corded phone readily accessible. Cordless phones and your company’s phone system may not 

work without electricity.

 � Ensure all key staff members have mobile phones, and that everyone has a list of key phone numbers.

 �  Have a qualified electrician test the breakers to make sure they work and are not likely to break when repeatedly opened 

and closed.

 �  Put together and maintain an emergency kit. Include flashlights, a battery-powered radio, battery-powered clocks, extra 

batteries, and a copy of your emergency plan with key phone numbers.

4. PREPARE YOUR EMPLOYEES

 � Educate employees on what to do if an outage occurs. Include information on:

 ○ Procedures for exiting the building safely.

 ○  Shutdown procedures for air conditioning or refrigeration equipment, alarm systems, and any other critical  

equipment or systems.

 �  Ensure that key staff know the procedure to report an outage, and have access to your building’s BC Hydro account 

number or Site Location ID (SLID).

 �  Post your SLID and make it available to employees who may be responsible for reporting an outage. You can determine 

your SLID number, and download and print customized posters by logging into your account at bchydro.com and selecting 

Outage Resources.

 �  Have an emergency plan in place for employees who rely on medical equipment. This may include a back-up power supply 

or transportation to another facility.

 � Provide flashlights to each department.

 ○ Don’t use candles as they can be a fire hazard.

 � Keep protective gloves and goggles on hand in case you need to switch breakers back on when power is restored.

 �  Be sure that your protective equipment meets WorkSafeBC Occupational Health & Safety regulations for the voltage levels 

in your facility.

5. CHECK YOUR BACK-UP SYSTEMS

 � If you have a stand-by generator, know its make, capacity and delivery voltage.

 � Have someone on-site or on-call who is qualified to work with your back-up system.

 � Make sure all manufacturers’ operating instructions are carefully followed.

 � Check that all critical loads, including elevators and emergency lighting, are connected to your stand-by generator.

 � Verify that your stand-by generation capacity is enough to handle the amount of electricity you’ll need during an outage.

 � Test your stand-by generator each month.

 ○ Include the switchgear and transfer switch in your test.

 ○ Remove potential hazards or hazardous materials away from your stand-by generator.

 � Know how much fuel you have for the generator, and how long it will last during an outage.

 ○ Determine where you can get fuel in case you run out of supply.

 ○ Install a fuel inhibitor (gasoline and diesel fuels), and plan to use, replace or polish this fuel at least once a year.



5. CHECK YOUR BACK-UP SYSTEMS

 �  Test your back-up battery systems (Uninterruptible Power Supply or UPS, emergency lighting, phone, security, fire 

protection, etc.) each year.

 � If you have a UPS system, know its back-up capacity (in minutes).

 ○ Update this information as you add or remove equipment.

 ○ Develop a plan for the orderly shutdown of equipment before the capacity limit is reached.

When the power goes off

 �  Check your circuit breakers or fuses to make sure that the outage is not being caused by equipment problems  

in your facility.

 � Check to make sure employees are safe.

 ○ Check your elevators, equipment and the facility in general for situations that may need immediate attention.

 � If the outage is in your own system, contact your electrician or electrical contractor.

 � If it’s a BC Hydro outage, call us at 1 800 BCHYDRO (1 800 224 9376), or *49376 on your mobile phone.

 ○ Visit our mobile website at bchydro.com/outages for up-to-date outage information.

 �  Turn off major pieces of equipment not connected to your stand-by generator. Some appliances or tools left on will start 

up automatically when service is restored. Turning them off can prevent damage, injury and fire.

 ○ Leave a few lights on in visible areas so you know when the power is restored.

 �  Go to the meter room and shut off the circuit breakers to the major pieces of equipment. This will help avoid power surges 

and possible damage to your equipment when the power is restored.

 ○ Leave the breakers on that control the lights to alert you when power is restored.

 �  Contact the companies that service your air conditioning system, alarm and communications equipment for information or 

specific instructions.

When power is restored

 �  Turn on the most essential equipment and wait 15 minutes before reconnecting other equipment to give the system a 

chance to stabilize.

 � Close your circuit breakers one at a time.

 ○ Start with your non-critical, single-phase breakers first.

 ○ Wait a minute or two to make sure your equipment is operating before moving to the next breaker.

 ○ Turn on any three-phase equipment at the end of this process.

 � Reset clocks, automatic timers and alarms.

 � Shut down your stand-by generator and transfer load back to your electric system.

 � Check and reload fuel for your stand-by generator.

 � Review and update your outage plan based on insight and learnings gained from the outage.

 � Meet with your safety committee to update procedures as necessary.

 � Communicate and report what happened to all concerned.
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INTRODUCTION
Most power outages will be over almost as soon as they 

begin, but some can last much longer — up to days or 

even weeks. Power outages are often caused by freezing 

rain, sleet storms and/or high winds which damage 

power lines and equipment. Cold snaps or heat waves 

can also overload the electric power system.

During a power outage, you may be left without heating/air 
conditioning, lighting, hot water, or even running water. If you 
only have a cordless phone, you will also be left without phone 
service. If you do not have a battery-powered or crank radio, 
you may have no way of monitoring news broadcasts. In other 
words, you could be facing major challenges. Everyone has a 
responsibility to protect their homes and their families.

You can greatly lessen the impact of a power outage by taking 
the time to prepare in advance. This involves three basic steps:

1. Find out what to do before, during, and after a power outage.

2. Make a family emergency plan, so that everyone knows what 
to do, and where to go in case of an emergency.

3. Get an emergency kit, so that you and your family can be 
self-sufficient for at least 72 hours during a power outage.

Planning for a power outage will also help prepare you for other 
types of emergencies. After reading this guide, keep it in a handy 
spot, such as in your emergency kit.
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STEP 1: KNOW THE RISKS  
AND GET PREPARED

To get prepared for a power outage, you should know 

the risks specific to your community and your region to 

help you better prepare. To find out what the hazards  

are in your region, visit the “Know the risks” section  

of the GetPrepared.ca website. 

Preparing Your Home
•	You can install a non-electric standby stove or heater. Choose 

heating units that are not dependent on an electric motor, 
electric fan, or some other electric device to function. It is 
important to adequately vent the stove or heater with the type 
of chimney flue specified for it. Never connect two heating 
units to the same chimney flue at the same time.

•	If you have a wood-burning fireplace, have the chimney 
cleaned every fall in preparation for use and to eliminate 
creosote build-up which could ignite and cause a chimney fire.

•	If the standby heating unit will use the normal house oil  
or gas supply, have it connected with shut-off valves by  
a certified tradesperson.

•	Before considering the use of an emergency generator during 
a power outage, check with furnace, appliance and lighting 
fixture dealers or manufacturers regarding power requirements 
and proper operating procedures.

People with disabilities or others requiring assistance

Consider how you may be affected in a power outage, including:

•	Your evacuation route — without elevator service  
(if applicable).



3www.GetPrepared.ca

•	Planning for a backup power supply for essential medical 
equipment.

•	Keeping a flashlight and a cell phone handy to signal  
for help.

•	Establishing a self-help network to assist and check  
on you during an emergency.

•	Enrolling in a medical alert program that will signal for  
help if you are immobilized.

•	Keeping a list of facilities that provide life-sustaining 
equipment or treatment.

•	Keeping a list of medical conditions and treatment.

•	If you live in an apartment, advise the property management 
that you may need assistance staying in your apartment or that 
you must be evacuated if there is a power outage. This will 
allow the property manager to plan and make the necessary 
arrangements on your behalf.

During a Power Outage
•	First, check whether the power outage is limited to your home. 

If your neighbours’ power is still on, check your own circuit 
breaker panel or fuse box. If the problem is not a breaker or a 
fuse, check the service wires leading to the house. If they are 
obviously damaged or on the ground, stay at least 10 metres 
back and notify your electric supply authority. Keep the number 
along with other emergency numbers near your telephone.

•	If your neighbours’ power is also out, notify your electric 
supply authority.

•	Turn off all tools, appliances and electronic equipment, and 
turn the thermostat(s) for the home heating system down to 
minimum to prevent damage from a power surge when power 
is restored. Also, power can be restored more easily when 
there is not a heavy load on the electrical system.
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•	Turn off all lights, except one inside and one outside, so  
that both you and hydro crews outside know that power  
has been restored.

•	Don’t open your freezer or fridge unless it is absolutely 
necessary. A full freezer will keep food frozen for 24 to 
36 hours if the door remains closed.

•	Never use charcoal or gas barbecues, camping heating 
equipment, or home generators indoors. They give off carbon 
monoxide. Because you can’t smell or see it, carbon monoxide 
can cause health problems and is life-threatening.

•	Use proper candle holders. Never leave lit candles unattended 
and keep out of reach of children. Always extinguish candles 
before going to bed.

•	Listen to your battery-powered or crank radio for information 
on the outage and advice from authorities.

•	Make sure your home has a working carbon monoxide 
detector. If it is hard-wired to the house’s electrical supply, 
ensure it has a battery-powered back-up.

•	Protect sensitive electrical appliances such as TVs, computers, 
and DVD players with a surge-protecting power bar.

Use of home generators

Home generators are handy for backup electricity in case 
of an outage, but must only be used in accordance with the 
manufacturer’s guidelines. A back-up generator may only be 
connected to your home’s electrical system through an approved 
transfer panel and switch that has been installed by a qualified 
electrician. Never plug a generator into a wall outlet as serious 
injury can result when the current produced by the home 
generator is fed back into the electrical lines, and transformed  
to a higher voltage. This can endanger the lives of utility 
employees working to restore the power.
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To operate a generator safely:

•	Follow the manufacturer’s instructions.

•	Ensure that the generator operates outdoors in well-ventilated 
conditions, well away from doors or windows, to prevent 
exhaust gases from entering the house.

•	Connect lights and appliances directly to the generator.  
If extension cords must be used, ensure they are properly 
rated, CSA-approved cords.

If you have to evacuate

Evacuation is more likely during winter months, when 
plummeting temperatures can make a house uninhabitable. 
Although a house can be damaged by low temperatures, the 
major threat is to the plumbing system. If a standby heating 
system is used, check to see that no part of the plumbing  
system can freeze.

If the house must be evacuated, protect it by taking the  
following precautions:

•	Turn off the main breaker or switch of the circuit-breaker  
panel or power-supply box.

•	Turn off the water main where it enters the house. Protect 
the valve, inlet pipe, and meter or pump with blankets or 
insulation material.

•	Drain the water from your plumbing system. Starting at the 
top of the house, open all taps, and flush toilets several times. 
Go to the basement and open the drain valve. Drain your hot 
water tank by attaching a hose to the tank drain valve and 
running it to the basement floor drain.

•	note: If you drain a gas-fired water tank, the pilot light should 
be turned out — call the local gas supplier to re-light it.

•	Unhook washing machine hoses and drain.



6 Power Outages — What to do?

•	Do not worry about small amounts of water trapped in 
horizontal pipes. Add a small amount of glycol or anti freeze  
to water left in the toilet bowl, and the sink and bathtub traps.

•	If your house is protected from groundwater by a sump pump, 
clear valuables from the basement floor in case of flooding.

After the Power Returns
•	Do not enter a flooded basement unless you are sure the 

power is disconnected.

•	Do not use flooded appliances, electrical outlets, switch boxes 
or fuse-breaker panels until they have been checked and 
cleaned by a qualified electrician.

•	Replace the furnace flue (if removed) and turn off the fuel to 
the standby heating unit.

•	Switch on the main electric switch (before, check to ensure 
appliances, electric heaters, TVs, microwaves, computers, etc. 
were unplugged to prevent damage from a power surge).

•	Give the electrical system a chance to stabilize before 
reconnecting tools and appliances. Turn the heating-system 
thermostats up first, followed in a couple of minutes by 
reconnection of the fridge and freezer. Wait 10 to 15 minutes 
before reconnecting all other tools and appliances.

•	Close the drain valve in the basement.

•	Turn on the water supply. Close lowest valves/taps first and 
allow air to escape from upper taps.

•	Make sure that the hot water heater is filled before turning on 
the power to it.

•	Check food supplies in refrigerators, freezers and cupboards 
for signs of spoilage. If a freezer door has been kept closed, 
food should stay frozen 24 to 36 hours, depending on the 
temperature. When food begins to defrost (usually after  
two days), it should be cooked; otherwise it should be thrown 
out or composted.
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•	As a general precaution, keep a bag of ice cubes in the freezer. 
If you return home after a period of absence and the ice has 
melted and refrozen, there is a good chance that the food is 
spoiled. When in doubt, throw it out!

•	Reset your clocks, automatic timers, and alarms.

•	Restock your emergency kit so the supplies will be there  
when needed again.
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STEP 2: MAKE AN EMERGENCY PLAN
Every Canadian household needs an emergency plan.  

It will help you and your family to know what to do  

in case of an emergency. Remember, your family may  

not be together when the power goes out.

Start by discussing what could happen and what you should  
do at home, at school or at work if an emergency happens.  
To be prepared, make a list of what needs to be done ahead 
of time. Store important family documents, such as birth 
certificates, passports, wills, financial documents, insurance 
policies, etc. in waterproof container(s). Identify an appropriate 
out-of-town contact that can act as a central point of contact  
in an emergency.

Write down and exercise your plan with the entire family at  
least once a year. Make sure everybody has a copy and keeps  
it close at hand.

For more information on making an emergency plan, call 
1 800 O-Canada or visit www.Getprepared.ca to download 
or complete an emergency plan online.
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STEP 3: GET AN EMERGENCY KIT
In an emergency you will need some basic supplies.  

You may need to get by without power or tap water.  

Be prepared to be self-sufficient for at least 72 hours.

You may have some of the items already, such as a flashlight, 
battery-operated radio, food and water. The key is to make sure 
they are organized and easy to find. Would you be able to find 
your flashlight in the dark?

Make sure your kit is easy to carry. Keep it in a backpack, duffel 
bag or suitcase with wheels, in an easy-to-reach, accessible 
place, such as your front hall closet. Make sure everyone in the 
household knows where the emergency kit is.

Basic emergency kit

•	Water — at least two litres of water per person per day.  
Include small bottles that can be carried easily in case of  
an evacuation order.

•	Food that won’t spoil, such as canned food, energy bars  
and dried foods (remember to replace the food and water  
once a year).

•	Manual can opener.

•	Wind-up or battery-powered flashlight (and extra batteries).

•	Wind-up or battery-powered radio (and extra batteries).

•	First aid kit.

•	Special items such as prescription medications, infant formula 
and equipment for people with disabilities.

•	Extra keys to your car and house.



10 Power Outages — What to do?

•	Cash in smaller bills, such as $10 bills and change for payphones.

•	A copy of your emergency plan and contact information.

tip: You may want to ensure you have a land-line and corded 
phone in your home, as most cordless phones will not work 
during a power outage.

Recommended additional items

•	Candles and matches or lighter (do not leave candles 
unattended. Place candles in sturdy containers and put  
them out before going to sleep).

•	A change of clothing and footwear for each household member.

•	Sleeping bag or warm blanket for each household member.

•	A whistle (in case you need to attract attention).

•	Garbage bags for personal sanitation.

•	Toilet paper and other personal care supplies.

•	Safety gloves.

•	Basic tools (hammer, pliers, wrench, screwdrivers, fasteners, 
safety gloves).

•	Small fuel-driven stove and fuel (follow manufacturer’s 
directions and store properly).

•	Two extra litres of water per person per day for cooking 
and cleaning.

You can also purchase a pre-packaged emergency kit from the 
Canadian Red Cross at www.redcross.ca.
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RESOURCES

National Resources
Public Safety Canada — Other publications:

•	Earthquakes — What to do?

•	Emergency Preparedness for Farm Animals

•	Floods — What to do?

•	Severe Storms — What to do?

•	Your Emergency Preparedness Guide

•	Emergency Preparedness Guide for People with Disabilities/
Special Needs

For more emergency preparedness information or to order 
brochures, visit www.Getprepared.ca or follow @Get_prepared 
on Twitter.

Canada Mortgage and Housing Corporation —  
1-800-668-2642 or visit www.cmhc.gc.ca

Canadian Red Cross — www.redcross.ca

St. John Ambulance — www.sja.ca

Provincial and Territorial Resources
For regional or local information on emergency preparedness, 
contact your emergency management organization as follows:

Alberta

Alberta Emergency Management Agency 
Telephone: (780) 422-9000/Toll-free: 310-0000 
www.aema.alberta.ca
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British Columbia

British Columbia Provincial Emergency Program 
Telephone: (250) 952-4913/Emergency toll-free: 1-800-663-3456 
www.pep.bc.ca

Manitoba

Manitoba Emergency Measures Organization 
Telephone: (204) 945-4772/Toll-free: 1-888-267-8298 
www.manitobaemo.ca

New Brunswick

New Brunswick Emergency Measures Organization  
Telephone: (506) 453-2133/Toll-free 24-Hour line: 1-800-561-4034 
www.gnb.ca/cnb/emo-omu

Newfoundland and Labrador

Newfoundland and Labrador Fire and Emergency Services 
Telephone: (709) 729-3703 
www.ma.gov.nl.ca/ma/fes

Northwest Territories

Northwest Territories Emergency Measures Organization 
Telephone: (867) 873-7538/24-Hour line: (867) 920-2303 
www.maca.gov.nt.ca/emergency_management/index.htm

Nova Scotia

Nova Scotia Emergency Management Office  
Toll-free 24-Hour line: 1-866-424-5620 
www.gov.ns.ca/emo
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Nunavut

Nunavut Emergency Management  
Telephone: (867) 975-5403/Toll-free 24-Hour line: 1-800-693-1666 
cgs.gov.nu.ca/en/nunavut-emergency-management

Ontario

Emergency Management Ontario 
Telephone: (416) 314-3723/Toll-free 24-Hour line: 1-877-314-3723 
www.ontario.ca/emo

Prince Edward Island

Prince Edward Island Emergency Measures Organization  
Telephone: (902) 894-0385/After hours: (902) 892-9365 
www.peipublicsafety.ca

Quebec

Quebec — Ministère de la sécurité publique 
Telephone (toll-free): 1-866-644-6826 
General information (Services Québec): 1-877-644-4545 
www.securitepublique.gouv.qc.ca

Saskatchewan

Saskatchewan Emergency Management Organization  
Telephone: (306) 787-9563  
www.cps.gov.sk.ca/SaskEMO

Yukon

Yukon Emergency Measures Organization  
Telephone: (867) 667-5220 
Toll-free (within the Yukon): 1-800-661-0408  
www.community.gov.yk.ca/emo
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If an emergency happens in your community, it may take emergency workers 
some time to reach you. You should be prepared to take care of yourself and 
your family for a minimum of 72 hours.

Learn how quick and easy it is to become better prepared to face a range of 
emergencies – anytime, anywhere. Use this guide to create your own emergency 
plan. Use the checklists to build a 72-hour emergency kit. These basic steps 
will help you take care of yourself and your loved ones during an emergency.
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KNOW THE RISKS

Although the consequences of various disasters can be similar, knowing 
the risks in your region can help you better prepare. Across Canada, 
we face a number of hazards, such as earthquakes in British Columbia, 
blizzards in Nunavut and tornadoes in Ontario. In addition to natural 
disasters, there are other types of risks, such as power outages and 
industrial or transportation accidents. 

Some of the risks may be relevant to your community. Find out which 
ones by visiting  www.GetPrepared.ca. You may want to identify the 
most likely ones for easy reference.

You may also want to fi nd out how disasters have impacted Canadians. 
Learn more about disasters, including those triggered by natural 
hazards, technological hazards or confl ict by using the Canadian 
Disaster Database at  www.publicsafety.gc.ca/cdd. 

To learn more about emergency preparedness or to order copies of this 
guide, call:

1 800 O-Canada (1-800-622-6232)

TTY: 1-800-926-9105

Visit www.GetPrepared.ca or follow @Get_Prepared on Twitter.
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MAKE A PLAN

Every Canadian household needs an emergency plan. It will help you 
and your family know what to do in case of an emergency. It will take 
you about 20 minutes to make your plan.

Your family may not be together when an emergency occurs. Plan how 
to meet or how to contact one another, and discuss what you would do 
in different situations.

Use the following pages to create your plan. Most of this information can 
be fi lled out on your own. You may need to get some information from 
your municipality and province/territory about their emergency plans. 
A list of provincial emergency management agencies is available at 
the end of this guide.

SAFE IDEA

Learn about fi rst aid. You 
could save a life.

Along with making emergency 
plans and preparing an 
emergency kit, knowing fi rst aid 
could save a life. Contact your 
local Canadian Red Cross or St. 
John Ambulance offi  ce to fi nd 
out about fi rst aid courses in 
your area.

Keep this document in an easy-to-fi nd, 
easy-to-remember place (for example, 
with your emergency kit). Photocopy 
this plan and keep it in your car and/or 
at work. If you completed your plan 
online, keep an electronic version on 
your computer.

Household plan
Emergency exits

Draw up a fl oor plan of your home that 
shows all possible exits from each room. 
Plan a main exit route and an alternate 
exit route from each room. If you live in 
an apartment, plan to use the stairs 
instead of the elevators. If you are unable 
to use the stairs, notify emergency 
personnel ahead of time. Also, identify 
an evacuation route from your neighbour- 
hood in case you need to leave in a hurry 
(and think of more than one option).
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Workplace
Learn about the emergency 
evacuation plans in place and what 
you will need to do. You may want 
to have some basic supplies at work, 
such as water and food that won’t 
spoil, in case you need to stay put for 
a while. Check  with your employer 
about workplace emergency plans, 
including fi re alarms, emergency 
exits, meeting points, and designated 
safety personnel or fl oor wardens.

Children
Ask your children’s school or daycare 
about their emergency policies. Find 
out how they will contact families 
during an emergency.

Find out what type of authorization 
the school or daycare requires to 
release your children to a designated 
person if you can’t pick them up.

SAFE IDEA

Make copies of important 
documents

Make copies of birth and marriage 
certifi cates, passports, licences, 
wills, land deeds and insurance. 
Take photos of family members 
in case a lost persons record is 
created. Keep them in a safe place, 
both inside and outside your 
home. You might want to put 
them in a safety deposit box or 
give them to friends and family 
who live out of town.

Meeting places

Identify safe places where everyone should meet if you cannot go home 
or you need to evacuate.

Safe meeting place near home:

_____________________________________________________________________

Safe meeting place outside immediate neighbourhood:

_____________________________________________________________________

Evacuation routes from neighbourhood:

_____________________________________________________________________
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Make sure the school or daycare has updated contact information for 
parents, caregivers and designated persons.

Designated person 1:  _____________________  Phone:  _________________

Designated person 2:  _____________________  Phone:  _________________

School contact information:  _________________________________________

Plan for pets
In case of an evacuation, remember that pets are not allowed in some 
public shelters or hotels. In case of an evacuation, prepare to take your 
pets with you to the home of a relative or friend, or take steps to 
identify pet-friendly hotels or pet boarding facilities in your area and 
further away from home.

Location and contact information: ___________________________________

Special health needs
Establish a personal support network of friends, relatives, health-care 
providers, co-workers and neighbours who understand your 
special needs.

Write down details about:

 Accommodation needs  Insurance information

 Allergies  Medical conditions

 Emergency contacts  Medication

 Family medical history  Recent vaccinations

 Health screenings  Surgeries

Keep a copy of this information in your emergency kit, and give a copy 
to your personal support network.

Talk to your doctor about preparing a grab-and-go bag, if possible, 
with a two-week supply of medication and medical supplies. Include 
prescriptions and medical documents. Remember that pharmacies may 
be closed for some time, even after an emergency is over.
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Health information:

_____________________________________________________________________

_____________________________________________________________________

Medication and medical equipment:

_____________________________________________________________________

_____________________________________________________________________

Grab-and-go bag location:

_____________________________________________________________________

_____________________________________________________________________

Plan for specifi c risks
Public Safety Canada offers brochures on specifi c risks, such as earth-
quakes, power outages, fl oods and severe storms. Download your free 
copies at www.GetPrepared.ca.

Neighbourhood safety plan
Work with your neighbours to identify people who may need extra help 
during an emergency. To help make sure everyone is taken care of, 
assign “block buddies.”

Emergency contact information
Photocopy this list. Put a copy close to your telephone. If possible, 
program these phone numbers into your home phone and cell phone.
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Emergency numbers

Fire, police, ambulance: 9-1-1 (where available)

Other:  ______________________________________________________________

Non-emergency numbers

Police: ______________________________________________________________

Fire:  ________________________________________________________________

Health clinic:  _______________________________________________________

Poison control:  _____________________________________________________

Other contact numbers:  _____________________________________________

Out-of-town contact

Name:  ______________________________________________________________

Home phone:   ___________________ Work phone: _____________________  

Cell phone:  ______________________ Email:  

Home address: _______________________

______________________________________

Family

Name:  _______________________________

Home phone:  ________________________

Work phone:  ________________________

Cell phone:  __________________________

Email:  _______________________________

Home address: _______________________

______________________________________

Friend/neighbour

Name:  _______________________________

Home phone:  ________________________

Work phone:  ________________________

Cell phone:  __________________________

Email:  _______________________________

Home address: _______________________

TIP

Write yourself a reminder to 
update your emergency plan 
one year from now. 

On this date next year, review 
your contact information, 
practise your emergency 
evacuation plans, change the 
batteries in your smoke 
alarm and carbon mon oxide 
detector, and restock your 
kit(s). Change the batteries, 

food and water in your 
emergency kits once a year.
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and emergency exits are located.

Make sure you have a fi re 
extinguisher on every level of your 
home, including one in your kitchen. 
Everyone in your home should know 
where to fi nd the fi re extinguishers.  
All capable adults and older children 
should know how to use it. See 
instructions regarding the lifetime 
of your fi re extinguisher and check 
with your local fi re department for 
more information.

Older children and adults should 
know how to turn off your home’s 
water, electricity and gas. Make 
large, easy-to-see signs for water 
and gas shut-offs as well as for the 
electrical panel.

TIPS

Arrange for each family member 
to call, email or text the same 
out-of-town contact person in 
case of an emergency.

Choose an out-of-town contact 
who lives far enough away that 
he or she is unlikely to be aff ected 
by the same event.

If you are new to Canada or 
have recently moved to a new 
area, make arrangements 
through friends, cultural 
associations or community 
organizations.

Family doctors

Patients’ names:  ____________________________________________________

_____________________________________________________________________

Doctors’ names and phone numbers:  ________________________________

_____________________________________________________________________

Insurance agent/company

Agent’s/company’s name:  __________________________________________

Phone:  _____________________________________________________________

Home and Car Policy numbers:  ______________________________________

Home security system

Company’s name: ___________________________________________________

Phone:  _____________________________________________________________

Safe home instructions
Make sure you have a working carbon monoxide detector, smoke 
alarm, fi re extinguisher and well-stocked fi rst aid kit. If you live in an 
apartment, or if you are staying in a hotel, know where the fi re alarms 
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Teach children how and when to dial 9-1-1 as well as how to call the 
designated out-of-town contact. 

Locations of fi re extinguishers:

_____________________________________________________________________

Water valve location:

Utility company phone number: _____________________________________

Electrical panel location:

_____________________________________________________________________

Utility company phone number: _____________________________________

Gas valve location: 

_____________________________________________________________________

Utility company phone number:  _____________________________________

(Shut off gas only when authorities tell you to do so.)

Floor drain location:

_____________________________________________________________________

(Always make sure the drain area is 
clear of boxes, furniture, etc., in case 
of fl ooding.)

Emergency instructions
Call 9-1-1 (where available) to report 
a fi re, a crime or to save a life.

For non-emergency calls, use the 
ten- digit numbers listed in your 
local phone book, or this emergency 
plan, for police, fi re and other 
health services. 

TIP

Limit phone calls to urgent 
messages only. 

Keep calls short to free up the 
lines for others.
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When notifying emergency services of your location, provide the exact 
street or civic address and nearest intersection. 

In an emergency

Follow your emergency plan.

Get your emergency kit.

Make sure you are safe before assisting others.

Listen to the radio or television for information from authorities. Local 
offi cials may advise you to stay where you are. Follow their instructions.

Stay put until all is safe or until you are ordered to evacuate.

Evacuation orders

Authorities will not ask you to leave your home unless they have reason 
to believe that you may be in danger.

If you are ordered to evacuate, take your emergency kit, your wallet, 
personal identifi cation for each family member and copies of essential 
family documents with you. Bring a cellular phone and spare battery 

TIP

For the gas and water valves, 
keep shut-off instructions close 
by and read them carefully.

or charger with you, if you have one. 
Use travel routes specifi ed by local 
authorities.

If you have time, call or email your 
out-of-town contact. Tell them 
where you are going and when you 
expect to arrive. Once you are safe, 
let them know. Tell them if any 
family members have become 
separated.

If possible, leave a note telling others 
when you left and where you are. 
Shut off water and electricity if 
offi cials tell you to do so.
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Leave natural gas service on unless offi cials tell you to turn it off. If you 
turn off the gas, the gas company has to reconnect it. In a major 
emergency, it could take weeks for a professional to respond.

Take pets with you. Lock your home. Follow instructions from authorities. 

If you go to an evacuation centre, register your personal information at 
the registration desk. Do not return home until authorities advise that it 
is safe to do so.
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GET AN EMERGENCY KIT

TIP

Keep a corded phone in your 
home, as most cordless phones 
will not work during a power 
outage.

 Crank, battery-powered radio 
(and extra batteries) or a 
Weatheradio

 First aid kit

 Extra keys to your car and house

 Some cash in smaller bills, 
such as $10 bills and change 
for payphones

 A copy of your emergency plan 
and contact information

In an emergency, you will need some basic supplies. You may need to 
get by without power or tap water. Be prepared to be self-suffi cient for 
at least 72 hours.

You may have some of the items already, such as food, water and a battery-
operated or crank fl ashlight. The key is to make sure they are organized 
and easy to fi nd. Would you be able to fi nd your fl ashlight in the dark?

Make sure your kit is easy to carry and everyone in the household knows 
where it is. Keep it in a backpack, duffl e bag or suitcase with wheels, in 
an easy-to-reach, accessible place, such as your front-hall closet. If you 
have many people in your household, your emergency kit could get heavy. 
It’s a good idea to separate some of these supplies in backpacks. That 
way, your kit will be more portable and each person can personalize his 
or her own grab-and-go emergency kit.

Basic emergency kit

 Water – at least two litres of water per person per day; include small 
bottles that can be carried easily in case of an evacuation order

 Food that won’t spoil, such as canned food, energy bars and dried 
foods (replace food and water once a year)

 Manual can-opener

 Crank or battery-powered fl ashlight (and extra batteries). Replace 
batteries once a year
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 If applicable, other items such as prescription medication, infant 
formula, equipment for people with disabilities, or food, water and 
medication for your pets or service animal (personalize according 
to your needs)

Recommended additional items

 Two additional litres of water per person per day for cooking and 
cleaning

 Candles and matches or lighter (place candles in deep, sturdy 
containers and do not burn unattended)

 Change of clothing and footwear for each household member

 Sleeping bag or warm blanket for each household member

 Toiletries

 Hand sanitizer

 Utensils

 Garbage bags

 Toilet paper

TIPS 
When in doubt, do not drink 
water you suspect may be 
contaminated. Check with your 
municipality or local authorities 
for details. 

Keep some cash on hand, as 
automated bank machines and 
their networks may not work 
during an emergency. You may 
have diffi  culty using debit or 
credit cards.

 Household chlorine bleach 
or water purifying tablets

 Basic tools (hammer, pliers, 
wrench, screwdrivers, 
work gloves, dust mask, 
pocket knife)

 A whistle (in case you need 
to attract attention)

 Duct tape (to tape up windows, 
doors, air vents, etc.)

GET AN EMERGENCY KIT
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Pre-packaged kits

Canadian Red Cross kits can be purchased at  www.shop.redcross.ca. 
Various kits and supplies are also available for sale from other 
commercial entities. 

Emergency vehicle kit

Prepare a small kit and keep it in your vehicle.

The basic kit should include:

 Blanket

 Candle in a deep can and matches

 Extra clothing and shoes

 First aid kit with seatbelt cutter

 Flashlight (crank or battery-powered). Replace batteries once 
a year.

 Food that won’t spoil (such as energy bars)

 List of contact numbers

 Radio (crank or battery-powered). Replace batteries once a year. 

 Small shovel, scraper and snowbrush

 Warning light or road fl ares

 Water

 Whistle

Recommended additional items to keep in your vehicle

 Antifreeze, windshield washer fl uid

 Fire extinguisher

 Road maps

 Sand, salt or cat litter (non-clumping)

 Tow rope and jumper cables



19

 Water – at least two litres of water per person per day; include 
small bottles that can be carried easily in case of an evacuation 
order

 Food that won’t spoil, such as canned food, energy bars and 
dried foods (replace food and water once a year)

 Manual can-opener

 Crank or battery-powered fl ashlight (and extra batteries)

 Crank or battery-powered radio (and extra batteries)

 First aid kit

 Extra keys to your car and house

 Some cash in smaller bills, such as $10 bills and change for 
payphones

 A copy of your emergency plan and contact information

 If applicable, other items such as prescription medication, 
infant formula, equipment for people with disabilities, or food, 
water and medication for your pets or service animal (personalize 
according to your needs). 

EMERGENCY KIT 
BASIC ITEMS
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RESOURCES
To learn more about emergency preparedness, visit 

www.GetPrepared.ca or on your mobile device at m.GetPrepared.ca

To order additional copies of this publication, call:
1 800 O-Canada (1-800-622-6232)
TTY: 1-800-926-9105

Environment Canada Weather Offi  ce

www.weatheroffi ce.gc.ca

1-900-565-4455; a $2.99 per-minute charge applies

Check the blue pages in your local phonebook under Weather for 
weather reports and forecasting available by phone.

Canadian Red Cross

www.redcross.ca

613-740-1900 or check for your local branch phone number.

St. John Ambulance

www.sja.ca

613-236-7461 or check for your local branch phone number.
Toll-free: 1-888-840-5646

Salvation Army

www.SalvationArmy.ca

416-425-2111 or check for your local branch phone number.
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Provincial and Territorial Resources

Contact your provincial or territorial Emergency Management 

Organization (EMO) for more information on emergency 

preparedness.

Alberta

Alberta Emergency Management Agency
Telephone: (780) 422-9000 / Toll-free: 310-0000 
www.aema.alberta.ca

British Columbia

British Columbia Provincial Emergency Program
Telephone: (250) 952-4913 /Emergency: 1-800-663-3456
www.pep.bc.ca 

Manitoba

Manitoba Emergency Measures Organization 
Telephone: (204) 945-4772 /Toll-free: 1-888-267-8298
Emergency: (204) 945-5555
www.manitobaemo.ca 

New Brunswick

New Brunswick Emergency Measures Organization 
Telephone: (506) 453-2133 / Toll-free (24/7): 1-800-561-4034
24 hr: (506) 453-2133
 www.gnb.ca/cnb/emo-omu 

Newfoundland and Labrador

Fire and Emergency Services – Newfoundland and Labrador (FES-NL) 
Telephone: (709) 729-3703
www.gov.nl.ca/fes 

 

RESOURCES
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Northwest Territories

Northwest Territories Emergency Measures Organization 
24 hr Emergency: (867) 920-2303
www.maca.gov.nt.ca/emergency_management/index.htm  

Nova Scotia

Nova Scotia Emergency Management Offi ce 
Telephone (24 hr): 1-866-424-5620   
 http://emo.gov.ns.ca/

Nunavut 

Nunavut Emergency Management 
Telephone: (867) 975-5403 / 24 hr Emergency: 1-800-693-1666
 http://cgs.gov.nu.ca/en/nunavut-emergency-management 

Ontario

Emergency Management Ontario
Telephone: (416) 314-3723 / 24 hr: 1-877-314-3723
 www.ontario.ca/emo

Prince Edward Island

Prince Edward Island Emergency Measures Organization 
Tel: (902) 894-0585 / Toll Free 1-877-894-0585 / 
After Hours (902) 892-9365
 www.peipublicsafety.ca 

Quebec

Quebec – Ministère de la Sécurité publique
Telephone (toll-free): 1-866-644-6826
General information (Services Québec): 1-877-644-4545
 www.securitepublique.gouv.qc.ca/en/accueil.html 
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Saskatchewan

Saskatchewan Emergency Management Organization 
Telephone: (306) 787-9563 
 www.cpsp.gov.sk.ca/SaskEMO

Yukon

Yukon Emergency Measures Organization 
Telephone: (867) 667-5220 / Toll-Free: 1-800-661-0408
 www.community.gov.yk.ca/emo/index.html

RESOURCES
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1 STOCKED UP, BUT UNPREPARED

In recent years, B.C. has experienced extreme weather events that have caused 
unprecedented damage to BC Hydro’s electrical system. This year, while many 
British Columbians have stocked up on household supplies because of the 
COVID-19 pandemic and think they are more prepared for an extended power 
outage, most do not have an emergency kit or plan, and are not ready to ride 
the storm out at home.

Stocked up, but unprepared: How COVID-19 preparation has 
created a false sense of storm season security

Highlights
 ○  New BC Hydro data shows there has been a 117% increase in storms that it has responded to over the past several years, 

rising from 52 in 2014 to an average of 113 over the past three years.

 ○  Storm-related damage has caused over one million outages on average annually over the past few years, and has included 

two of the largest individual storms in BC Hydro history.

 ○  A recent survey1 conducted on behalf of BC Hydro finds nearly 20% of British Columbians think they are more prepared for 

winter storms this year because of COVID-19.

 ○  This sense of preparation comes from stocking up on household supplies like toilet paper, hand sanitizer, disinfectant wipes, 

groceries and alcohol—which 44% indicate they have done.

 ○  The survey also found that unlike years past, half of British Columbians would not leave home to wait out an extended outage 

in a public place like a mall, restaurant or movie theatre because of the pandemic.

 ○  Despite the desire to stay closer to home and a feeling of preparedness, over half of British Columbians do not have an 

emergency preparedness kit—and most do not plan to purchase one this winter.

 ○  And while nearly 50% of British Columbians think storms are getting stronger and have experienced a weather-related outage 

in recent years, about 30% have not taken any steps to prepare for power outages that could last several hours or days.

 ○  British Columbians aged 18 to 34 are the least prepared for extended power outages with nearly 50% admitting to not 

being prepared.

 ○  Whether they are prepared or not, British Columbians have three top concerns when the power goes out:

 ○  two-thirds worry about food in the fridge or freezer spoiling;

 ○  16% worry about being cold; and,

 ○  nearly 10% worry about their cell phone dying.

 ○  While many continue to stock their fridges and freezers with groceries to limit trips to the store, some are not sure what to do 

with these items during a power outage.

1 Online survey conducted by Majid Khoury with Ipsos Reid on behalf of BC Hydro of 803 British Columbians between October 8 and 11, 2020.
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Solutions
In order to prepare for a unique storm season this year, BC Hydro recommends customers:

 ○  Get prepared: Have an emergency preparedness kit ready that will last at least 72 hours. The kit should include a first aid kit, 

bottled water, non-perishable food items, a flashlight and batteries, a battery pack for your cell phone, warm clothes and 

blankets, among other things.

 ○  Have a plan: Since going to a public place during a long-term outage might be difficult this year, make a contingency plan with 

your household.

 ○  Stay safe: A downed line is an emergency, and customers should stay back at least 10 metres and call 9-1-1 immediately 

should they encounter one.

 ○  Know the rules: Keep refrigerator and freezer doors closed tight during an outage to avoid food spoiling, and keep these rules 

in mind:

 ○  A freezer that is fully packed will hold food safely for up to 48 hours; a freezer that is half full will hold food safely for up to 

24 hours.

 ○  If power is out for less than four hours, the food in the refrigerator is safe to consume.

 ○  Stay updated: For information on preparedness visit bchydro.com/getprepared and for up-to-date outage information 

visit bchydro.com/outages.

The new normal storm season
Storms in British Columbia are getting worse. Over the past several years, B.C. has experienced more frequent extreme weather 

events that have caused damage to BC Hydro’s electrical system, resulting in more power outages for its customers.

This storm season is unique because the COVID-19 pandemic is adding extra pressure on BC Hydro and its customers. This 

report will explore why many British Columbians are unprepared for storm season this year, despite stocking up on supplies and 

making preparations for COVID-19.

Changing climate, changing storms
BC Hydro data shows it has responded to a 117% increase in storms over the past few years. Storms BC Hydro responded to 

increased from 52 in 2014 to an average of 113 over the past three years. Additionally, the number of customer outages during a 

storm increased from 323,000 in 2014 to an average of more than one million customers over the past three years.

BC Hydro has three times more trees per kilometre of power lines than any utility in North America, and most BC Hydro 

outages are caused by adverse weather causing trees or branches to fall on power lines.

Average of 52 storm 
events and 323,000 
customer outages

Average of 113 storms over 
past three years and over 
one million customer outages

2014 Now

http://bchydro.com/getprepared
http://bchydro.com/outages
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BC Hydro has also recently experienced two of the largest individual storms in its history. For example, In December 2018, 

BC Hydro experienced the most damaging storm in its history that left around 750,000 customers without power—with around 

7% of impacted customers out for more than 72 hours. Similarly, on New Year’s Eve 2019 a major snowstorm hit the Central and 

Southern Interior of B.C., causing damage to BC Hydro’s system resulting in more than 100,000 customers left without power—

many in the hardest hit areas for several days.

Extreme weather events such as these can be linked to a changing climate in British Columbia. The Pacific Climate Impacts 

Consortium (PCIC) reports that over the last century the average temperature in British Columbia has risen by 1.2 degrees Celsius 

and annual precipitation has increased by about 20%, and these trends are expected to continue.2 In fact, Natural Resources 

Canada studies on the impacts of climate change concluded that future changes in the frequency and magnitude of extreme 

weather events particularly ice storms, heavy snow storms and wind storms are likely to increase the risk of interrupted 

electricity supply.3

The importance of preparedness
As BC Hydro continues to experience more weather-related system damage, it is more important than ever that customers be 

prepared for the possibility of prolonged outages, especially during the COVID-19 pandemic. However, a recent survey4 

commissioned on behalf of BC Hydro finds while almost 20% of British Columbians think they are more prepared for winter 

storms this year because of COVID-19, most are not prepared for extended outages and instead have a false sense of 

preparedness from stocking up on household supplies for the COVID-19 pandemic.

The survey found nearly 50% of British Columbians think storms are getting stronger and 44% have experienced a weather-

related power outage over the last 12 months. Of those who have experienced a weather-related power outage over the past 

year, 33% indicated they have experienced at least two, and 17% said they have experienced three to four.

In the event of a major storm that causes damage to BC Hydro’s system, 90% believe power should be restored within 24 hours 

or less. However, in major storms such as the 2018 event that left 750,000 without power, some customers were not fully 

restored for days, highlighting the need for adequate household preparation for power outages, especially in the winter months 

when strong wind, heavy rain, snow and ice can cause trees and branches to knock down power lines and damage other 

electrical equipment.

Despite this, about 30% have not taken any steps to prepare for power outages that could last several hours or days, and over half 

do not have an emergency preparedness kit. Of those that do not have an emergency preparedness kit, 63% do not plan to buy 

one this year.

False sense of security
The survey found that many British Columbians are confusing being prepared to stay at home more because of the COVID-19 

pandemic with being prepared for extended power outages. For example, 44% indicated they have stocked up on household 

supplies for the pandemic, leading to a sense of preparedness. However, many of the supplies that British Columbians have 

stocked up on cannot replace the contents of a well-stocked emergency kit which should include a first aid kit, bottled water, 

non-perishable food, a flashlight, extra batteries, and an emergency plan.

2 A regional climate service centre at the University of Victoria that provides practical information on the physical impacts of climate variability and change in the Pacific and Yukon.

3 Lemmen, D.S., Warren, F.J., and Bush, E., editors (2008): From Impacts to Adaptation: Canada in a Changing Climate 2007; Government of Canada, Ottawa, ON, 448p.

4 Online survey conducted by Majid Khoury with Ipsos Reid on behalf of BC Hydro of 803 British Columbians between October 8 and 11, 2020.
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Instead, some of the most popular items British Columbians indicated stocking up on include COVID-19 related supplies such as 

disinfectant wipes (58%), personal hygiene products like soap (43%), and toilet paper/paper towels (68%). Nearly a quarter admit 

to stocking up on alcoholic beverages, while 70% said they have purchased more groceries than normal.

The survey also found that unlike years past, half of British Columbians would not leave home to wait out an extended outage in a 

public place like a mall, restaurant or movie theatre because of the pandemic, and almost 20% said they would have to be without 

power for more than two days to even consider seeking power at a public place. This need to stay at home and avoid public 

places as much as possible makes being prepared with an emergency kit and plan more important than ever.

Bottled water

Groceries

Extra batteries

Toilet paper/paper towels

External phone charger

Disinfectant wipes

First aid kit

Alcoholic beverages

Non-perishable foodsFlashlight

Hand sanitizer

EMERGENCY KIT

COVID-19 KIT—WHAT BRITISH COLUMBIANS HAVE STOCKED UP ON

70% 68%
66%

58% 23%

Millennials and Lower Mainlanders least prepared for outages
When it comes to preparedness, the millennial generation is the least ready to ride out a storm at home. Almost 50% of British 

Columbians aged 18-34 said they have not taken any steps to prepare for weather-related outages.

Regionally, those who live in the Lower Mainland are the least 

likely to have taken steps to prepare for weather-related 

outages, with over 30% indicating they have not taken any 

steps to prepare. Those in Northern B.C. and Vancouver Island 

were the most likely to indicate they have taken steps to 

prepare for outages. This is likely because those who live in 

Northern B.C. and Vancouver Island are also the most likely to 

experience multiple weather-related outages over the past 

year. In fact, Vancouver Island and the Gulf Islands were the 

hardest hit by the December 2018 storm—the worst in 

BC Hydro’s history—with over 87% of BC Hydro customers 

experiencing an outage during the event, and many on the 

Island and Gulf Islands being in the dark for more than 

72 hours.

BC Hydro crews hard at work restoring power on Vancouver Island during the 2018 

wind storm—the worst storm in BC Hydro's history.
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More outages, more problems
Because many British Columbians are continuing to stock their fridges and freezers to limit trips to the store, more food is at risk 

of spoiling during a power outage, and this is causing concern for many British Columbians. For example, 66% said their biggest 

concern during a power outage is food thawing, followed by being cold (16%), not being able to charge their cell phone (8%), and 

boredom (5%).

BRITISH COLUMBIANS’ GREATEST CONCERNS IN A POWER OUTAGE

To make matters more stressful, many do not know what to do with perishable grocery items in their fridge or freezer during an 

extended power outage, which could mean loss of food or eating something that might cause illness. For instance, if food in a 

fridge has been held above four degrees Celsius for more than four hours, there are some items such as meat products that will 

likely have to be discarded—yet 31% were not aware of this. Similarly, 22% were not aware that a fully packed freezer can hold 

food safely for 48 hours only if the freezer door is kept tightly shut.

BC Hydro crews and COVID-19
BC Hydro has taken a number of steps to ensure its crews can continue to respond quickly to outages and other emergencies 

during COVID-19.

Some of the measures implemented include having crews work in smaller pods who interact with members of their individual 

group. This allows crews to perform their work as normal, while trying to maintain physical distancing as much as possible to 

minimize the potential for exposure to other workers, contractors and the public. BC Hydro is also reminding the public to keep 

two metres distance and avoid approaching crews working in the field to ensure safety.

Other measures include ensuring employees reporting to work are symptom free, and sanitizing tools and trucks daily.

BC Hydro is fortunate to have crews located in more than 55 communities across B.C. so it can safely move them to support 

during storm events if required.

The best defense is preparedness
Despite the increasingly challenging storms, BC Hydro’s response times continue to be among the best in North America. On 

average, BC Hydro crews restore over 95% of customers within 24 hours following a storm.

However, even with the best restoration efforts it is difficult to predict how long a storm will last or how much damage it will 

cause. That is why the key to staying safe during a power outage is to prepare in advance and have an emergency plan.

During a power outage, necessities such as phone access, electrical and water services may disappear. BC Hydro recommends 

making an emergency plan for the family, as well as a list of local emergency contact numbers (fire, police, ambulance, etc.), 

including 1 800 BCHYDRO for outage information.

66% food thawing 16% being cold 8% not being able to charge their phone 5% boredom

66%
16%

8%

5%
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Also, make sure to use surge protectors to protect sensitive electrical equipment such as computers, set-top boxes, media players 

and TVs. And since almost 10% of British Columbians indicated they feel anxious that their phone battery might die in a power 

outage, BC Hydro also suggests investing in a portable phone battery charger—there are plenty of portable charging and battery 

pack options with massive capacity for worry-free scrolling during an outage.

In addition, prepare an emergency kit and store it in an easy-to find location. Check regularly to make sure the kit is well stocked 

and that all equipment is in good working order. BC Hydro recommends its customers get prepared for the possibility of being 

without power for 72 hours with a kit that includes:

 ○  Bottled water (2 litres per person per day)

 ○  Three day supply of non-perishable, ready-to-eat foods 

(for each person in the household)

 ○  Manual can opener

 ○  First-aid kit

 ○  Medications and/or eyewear prescriptions

 ○  Ice packs

 ○  Whistle

 ○  Flashlights or headlamps

 ○  Extra batteries

 ○  Battery or crank operated clock and radio

 ○  External power bank

 ○  Warm clothing and blankets

 ○  Cash in small bills

 ○  Multi-function tool & knife

 ○  Garbage bags

 ○  Duct tape

 ○  Dust masks

 ○  Personal hygiene items

 ○  A copy of emergency plan and emergency 

contact numbers

 ○  Important family documents

 ○  A local map with family meeting place identified

 ○  Extra keys for house and car

Keeping all that stocked food safe is another preparation must. Make sure to keep the fridge and freezer doors closed tight during 

an outage to avoid food spoiling, and check with health authorities if unsure something is safe to consume once power 

is restored.

Also keep these rules in mind as a guide:

 ○  A freezer that is fully packed will hold food safely for up to 48 hours; a freezer that is half full will hold food safely for up to 

24 hours.

 ○  If power is out for less than four hours, the food in the refrigerator is safe to consume.

Staying safe and informed
Stronger and more frequent storms increase the potential for emergency situations created by damage to BC Hydro’s system, 

including downed power lines.

When a power line is down there is no way to tell if it is live—and a live line can be deadly. This is why it is important for the 

public to assume every downed or damaged power line is live and dangerous—even if it is not smoking, sparking, or making a 

buzzing sound. Downed lines are an emergency, and customers should stay back at least 10 metres and call 9-1-1 immediately 

should they encounter one.

For more information on what to do before, during and after a power outage, visit bchydro.com/getprepared and for 

outage updates go to bchydro.com/outages.

http://bchydro.com/getprepared
http://bchydro.com/outages
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Tuesday, November 26, 2019 
 

 
Aimee Watson 
Director, Area D 
Regional District of Central Kootenay  
Via email: awatson@rdck.bc.ca  
 
Dear Aimee: 
 
In response to the concerns expressed by our customers in the Lardeau Valley regarding power 
reliability, BC Hydro has undertaken a review of our distribution system, outage statistics and causes, 
vegetation management program, and service and trouble calls in the Lardeau Valley. I am pleased to 
share the results of this review with you, and update you on next steps.  
 
Distribution system 

BC Hydro’s customers in the Lardeau Valley are serviced by an 88.5 kilometre radial feeder, which is 
fed from the FortisBC‐owned and operated Kaslo substation. This line has seen several upgrades in the 
past ten years. From 2010 to 2013, we spent over $3.8 million in order to relocate the line to be closer 
to the highway. This has improved pole line accessibility for faster restoration time, which has reduced 
the duration of unplanned outages in the Lardeau Valley. We have also installed reclosers to improve 
the circuit performance. These devices minimize the disturbances from tree branches, which now only 
account for 3% of customer interruptions in the Lardeau Valley. Based on our review, we have 
determined that the line and poles are in good shape, and are being properly upgraded and 
maintained as required.  
 
In regards to a redundant source of power, the terrain and isolation of this area would make it 
extremely difficult and costly to bring in a second line. There are many communities across the 
province that are on a radial line, including Nakusp, New Denver, Silverton, and all of the North 
Thompson valley from Kamloops to Valemount. 
 
Outage statistics and causes  

The reliability statistics from 2015 – 2019 are as follows:  
 

Fiscal Year 
Average Frequency 

of Outages 
Average Duration of 

Outages  

2015  11.02  8.27 

2016  14.63  4.97 

2017  12.63  4.04 

2018  16.07  4.67 

2019  14.45  3.87 

 
The majority of outages (50%) in the Lardeau Valley are caused by trees. Most of these outages 
occurred in bad weather conditions, including snow, extreme cold, strong winds and freezing rain. We 
also found that 20 to 40% of outages experienced in the Lardeau Valley are caused by outages on the 
FortisBC portion of the line. When we excluded outages beyond our control from the data (major 



 
 

storm events and outages on the FortisBC section of the line), we found that our reliability has 
remained steady in the past five years. We also found that the reliability in this area is comparable 
with similar remote communities that are on radial circuits and in heavily‐treed areas.  
 
Please note that we based this review on the last five years of outage data as we are confident in its 
accuracy. The data prior to 2015 is incomplete and does not provide a full picture of our reliability in 
the Lardeau Valley.  

 
Vegetation management  

BC Hydro has an extensive vegetation program in place, and our Vegetation Management team 
regularly inspects trees and other tall vegetation growing under or adjacent to transmission and 
distribution power lines to identify potential problems. In 2016, BC Hydro spent $244,000 on routine 
pruning and hazard tree maintenance in this region. Since then, we have seen a decrease in the 
frequency and duration of outages caused by trees: 
 

 
 
The next full vegetation maintenance cycle is planned for next year, and we expect to see further 
improvements to reliability in this area as a result of this work. As a result of this review, we will be 
starting this work earlier in the year to achieve better results and more efficient operations.  
 
The hazard tree program’s priority is to improve reliability by determining the inventory of trees that 
have the greatest risk of failure and impact on the circuit, and removing these trees prior to failure. 
However, a vast majority of those trees that fail during storms would not be identified for removal as 
they would not have any discernable defect. Removing perfectly healthy trees along the distribution 
corridors is outside of the scope and budget of our program and may be in contrast to expectations of 
coexisting in a forested environment, one that recognizes the impacts of climate change and 
understands the trees are our closest allies to capturing carbon. 
 
Service and trouble calls  

The Lardeau Valley is serviced by our crew from Nakusp. In the event of an unplanned outage, BC 
Hydro will bring in crews from other locations or contractor crews if they can respond faster than the 
crew from Nakusp.  
 

2015 2016 2017 2018 2019

SAIFI 7.74 7.42 6.28 6.21 3.26
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For safety reasons, we need to have a full crew complement of three power line technicians to 
respond to trouble calls. There is not enough work in the Lardeau Valley to justify three full‐time 
employees. However, we have recently added another power line technician to our crew in Nakusp. 
This will assist with a quicker response to trouble calls in the Lardeau Valley.  
 
Next steps  

BC Hydro will continue to monitor our reliability in the Lardeau Valley and will look for ways to 
improve service for our customers. Specifically, we will:  

 
1. Accelerate the extensive vegetation maintenance work planned for next year in this region.  This 

would normally have taken place in the fall of 2020 but we will now reschedule for early spring. 
We expect to see an improvement in reliability following the completion of this work; and 
  

2. Reach out to FortisBC to discuss our findings regarding outages that originate from their system 
and whether there are ways to further diminish the outage impacts to our customers.    

 
Preparing for outages 

Across the province, we are experiencing an increase in the frequency and severity of weather events. 
In 2018, British Columbians experienced a record number of power outages as a result of adverse 
weather causing trees and vegetation to come into contact with our system. We encourage our 
customers to prepare for outages by having an emergency kit that includes a flashlight, extra 
batteries, a first aid kit, water and non‐perishable food. Information about how to prepare for outages 
is available on our website at https://www.bchydro.com/safety‐outages/power‐outages/prepare‐for‐
outages.html.  
 
I hope that this information is helpful. If you have any questions or concerns, please do not hesitate to 
contact me directly at 250‐365‐4565 or by email at maryanne.coules@bchydro.com.  
 
Best regards, 

  
 
 
 

Mary Anne Coules 
 
cc:  Kathy Eichenberger, Executive Director, Columbia River Treaty 
  Betsy Matamoros, FortisBC 
  Blair Weston, FortisBC 
   

 
   



LARDEAU VALLEY POWER ASSESSMENT      MARCH 4, 2021  
LARDEAU VALLEY OPPORTUNITY LINKS SOCIETY   
FINAL REPORT   Page 36 of 32 

 

 
Appendix D – Fortis BC Reliability Study 
This page intentionally left blank 



 
 

1 
 

In November 2019, concerns were raised by a Director of the Regional District of Central Kootenay 

regarding power reliability for distribution customers in the Lardeau Valley. The impacted customers fall 

within the BC Hydro (BCH) territory. In response, BCH performed a reliability investigation and found that 

20 to 40 percent of the outages in the area were caused by the FBC portion of the line. BCH requested 

FortisBC (FBC) evaluate the reliability of the FBC distribution feeder Kaslo Feeder 2 (KAS2), which 

interconnects with the BCH system. The following report has been developed in response to this request 

and the results are provided below.  

System overview: 

Kaslo substation is located in the town of Kaslo, BC. The substation supplies the area through two 

distribution lines designated KAS1 and KAS2. BCH customers in the Lardeau Valley are supplied from the 

BCH owned Lardeau-Duncan Lake distribution line designated KAS 25F51. KAS 25F51 is supplied by the 

FBC owned and operated distribution line KAS2. Figure 1 below identifies the FBC owned distribution lines 

KAS1 and KAS2, the FBC BCH interconnection point, and the BCH owned distribution line KAS 25F51.  

 

Figure 1 - FBC and BCH Distribution Feeders 
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A radial 25km transmission line (37L) supplies Kaslo substation from the Coffee Creek substation. Coffee 

Creek substation is either supplied from South Slocan Switching station by a 57 km transmission line (30L) 

or from A.A. Lambert substation by a 69 km transmission line (32L). Figure 2 below identifies the FBC 

substations and transmission lines. 

 

Figure 2 - FBC transmission lines that can supply KAS substation 

All FBC transmission and distribution lines are condition assessed and tested on an eight-year cycle 

through the transmission and distribution line condition assessment programs. Once condition 

assessment is complete, the following year rehabilitation work will be performed, which includes some 

vegetation management. The lines are also patrolled on an annual basis. Table 1 below provides the 

schedule for condition assessment on KAS2, 37L, 30L and 32L. 

Table 1 – FBC Condition Assessment Schedule 

Line/Line 
Last Condition 

Assessment Year 
Next Condition 

Assessment Year 

KAS2 2013 2021 

37L 2016 2024 

30L 2018 2026 

32L 2013 2021 
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Between 2016 and 2018, $556,000 was spent on 37L condition assessing and rehabilitating the line. 

Between 2018 and 2020, approximately $2,121,000 will have been spent on 30L condition assessing and 

rehabilitating the line. As previously mentioned, some vegetation management is completed as part of 

the rehabilitation work. Condition assessing and rehabilitation work seeks to improve the reliability of the 

transmission lines. 

Outage statistics and causes: 

The reliability statistics for distribution line KAS2 from 2015 to 2019 are as follows: 

Table 2 – KAS2 Average Frequency and Duration of Outages 

Year 
Average Frequency of 

Outages (SAIFI) 
Average Duration of 

Outages (CAIDI) 

2015 16.12 3.20 

2016 3.09 1.40 

2017 15.59 3.56 

2018 11.30 2.70 

2019 9.17 2.34 

 

Between 2015 and 2019, tree related outages on the KAS2 distribution line accounted for up to 18 percent 

of the KAS2 distribution outages. However, the main cause for KAS2 distribution outages was a loss of 

transmission supply to the Kaslo substation, which accounted for approximately 70 to 90 percent of the 

outages between 2015 and 2019. The primary cause for loss of supply was tree related outages to the 

transmission lines 37L, 30L and/or 32L. Tree related outages typically occur during poor weather events 

(snowstorm, windstorm, etc.). These transmission lines (37L, 30L, and 32L) traverse a combined distance 

of 151 km through heavily forested and mountainous terrain.  

Vegetation management: 

FBC’s vegetation management program includes a cyclical schedule to trim or brush trees that have the 

potential to grow into the line, along with annual patrols of our distribution and transmission lines to 

identify hazard trees that have the potential to impact power lines.  Trees that are considered to be a 

potential concern (i.e. dead or in decline) and that are within striking distance of the power line are 

identified and targeted for removal within the year.  A large number of tree related outages result from 

healthy trees that are off the right of way that fall and strike the line.  These trees are often located outside 

of the right of way and do not show a visible defect (i.e. appear green and healthy). Therefore, they are 

not captured within FBC’s hazard tree program, as they do not present as a hazard during patrols.  Tree 

related outages are more frequent during windstorms and large snow events, and these storms can also 

increase the potential for healthy trees to fall and strike the line.  

The average frequency (SAIFI) and duration (CAIDI) of KAS2 distribution outages due to tree contacts with 

the KAS2 distribution line or the transmission lines supplying Kaslo substation are provided below. As 

stated above, the great majority of outages are transmission-related. 
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Service and trouble calls: 

All trouble calls from BCH customers supplied by distribution feeder KAS 25F51 are dispatched to BCH 

crews in Nakusp with backup BCH crews available in Cranbrook and Salmon Arm. BCH crews are 

dispatched after normal working hours from the Hydro Restoration Centre in Vancouver. Should BCH 

customers contact the FBC System Control Centre or FBC Contact Centre, the customer will be informed 

that they instead need to contact BCH. 

Prior to 2013, FBC crews located in Castlegar responded to BCH outages by agreement between BCH and 

FBC. However, BCH now responds to outages within its own service territory. 

Conclusion: 

In summary, the primary cause for outages on the FBC owned distribution line KAS2 is the loss of 

transmission supply to the Kaslo substation. The primary reason for the loss of supply is tree contacts with 

transmission lines supplying the KAS substation. FBC implements a vegetation management program and 

annual hazard tree assessment to maintain the right of way, reducing the number of tree related outages. 

However, due to the mountainous terrain combined with poor weather events, a large number of tree 

related outages are due to healthy trees that fall from off the right of way and strike the transmission line. 

If further information is required, please contact Blair Weston at (250) 368-2920. 

Sincerely, 

FORTISBC INC. 

 

Original signed:  

 Betsy Matamoros  
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PRODUCT DATA UNITS ENERGY STORAGE UNIT RSU-4000

Nameplate Energy Capacity kWhDC 4184

Maximum Power kWDC 1300

Maximum DC Current A 1760

DC PARAMETERS

Battery Management System GE Blade Protection Unit (BPU)

Compatible Inverters GE RIU-2500

Inverter Connections 1

Augmentation Option for Lifecycle Management Yes

Design Life Years 20

BATTERY INFORMATION

Battery Chemistry Lithium-Ion / NMC

Continuous Discharge Rate; Pulse Discharge Rate CP <C/3; <C/3

Voltage Class V 1500

Nominal DC Voltage V 1300

Minimum DC Voltage V 790

MECHANICAL INFORMATION

Dimensions (L x W x H) mm 6058 X 2438 X 2890

Package Format 20’ High-Cube ISO (Exterior Access)

Fully Integrated HVAC Dual Self-Contained High Efficiency Units

Fire Suppression Stat-X (Aerosol)

Installation Pad / Pier

Cable Entry Bottom

NEMA Rating / IP Class NEMA 3R / IP 54

DESIGN CONDITIONS

Operating Temperature Range °C -20 (-40 w/ optional equipment package) to +50

Maximum Altitude m 2000

Seismic UBC Zone 4

Audible Noise (at 3m) dBA <70

CERTIFICATIONS & COMPLIANCE

Certifications† UL: 9540, 1973, 1741; UN38.3; CE; EMC

Compliance† NFPA 70; IEEE C37.32; IEC: 62933, 62619, 60204; ASTM4169

©2020 General Electric. All rights reserved. *Trademark of General Electric. All other brands or names are property of their respective holders. GE reserves the right to make technical 

changes or modify the contents of this document without prior notice. Agreed particulars within purchase order will prevail.

www.ge.com/energystorage

†As of January 2020. Full list of certifications and compliance standards available upon request.

GE ENERGY STORAGE

MODULAR, SCALABLE ENERGY STORAGE SOLUTION 

FOR UTILITY-SCALE APPLICATIONS

ENERGY STORAGE UNIT RSU-4000



Optimize and protect your microgrid 
with robust, cybersecure controls.

GridMaster® Microgrid 
Control System
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Meet the requirements of the 
changing grid
The grid is rapidly changing, from the influx of renewables 
to consumers’ rising reliance on energy. As a result, grid resil-
iency and sustainability are increasingly important require-
ments for power systems. Microgrids are a tool for utilities and 
commercial and industrial companies to address new grid 
changes, reliability challenges, and resiliency requirements. 

Many companies can be tempted to skimp on controls 
when installing a microgrid, but doing so is risky. It not only 
increases the possibility of a malfunctioning microgrid, but 
it also increases vulnerability to cyberattacks. Choosing the 
microgrid control system protects your microgrid investment 
and maximizes the long-term value of your microgrid. 

A robust control system is critical for 
advanced microgrids
The GridMaster Microgrid Control System is a combined soft-
ware and hardware platform built for advanced microgrids. 
The system easily integrates and communicates with a host 
of different distributed energy assets. It directly controls 

and quickly makes decisions about the assets within the 
microgrid, both in grid-tied and in islanded operation. 

This continuous evaluation and fast decision-making is espe-
cially important when dealing with the variable nature 
of renewable generation. With the ability to direct every 
microgrid asset together and seamlessly balance and opti-
mize the system, the GridMaster control system is like the 
conductor of the microgrid orchestra, ensuring every section 
works together harmoniously.

One of the main advantages of the GridMaster system is 
that it provides redundant control capabilities through its 
distributed architecture. GridMaster system software runs on 
multiple Intelligent Power Controllers (IPCs) located through-
out the microgrid that communicate with each other via 
an encrypted proprietary protocol. This peer-to-peer, dis-
tributed architecture eliminates single points of failure and 
mitigates adverse events without losing control functionality.

Because of the system’s distributed intelligence, full control 
functionality seamlessly shifts among IPCs for maximum 
resiliency. At any given time, one of the IPCs serves as the 
lead decision-maker by requesting data from the other IPCs 
and making control decisions based on the observed state 
of the grid.

GridMaster 
Controller

Figure 1: The controller for components in a microgrid is like a conductor for instruments in an orchestra.

Introduction



3

Should the lead IPC fail for any reason (e.g., physical damage, 
loss of enclosure power, or a network failure), the other IPCs 
in the microgrid will recognize the decision-making IPC is no 
longer present, and they will collectively elect another IPC 
to take on the role of the main decision-maker. Should the 
original IPC then reconnect to the network, it will recognize 
the control duties are already occurring and not attempt to 
recapture that role. 

PHOTOVOLTAICS

LOAD

LOAD
LOAD

GENERATOR

ENERGY STORAGE

GRIDMASTER®
MICROGRID 

CONTROL STSTEM

Figure 2: Distributed GridMaster software runs on multiple 
Intelligent Power Controllers (IPCs) located throughout the 
microgrid, all connected with encrypted communication.

Embedded, military-grade 
cybersecurity
The GridMaster Microgrid Control System is the only end-
to-end microgrid control system with an Authorization to 
Operate (ATO) accreditation at mission-critical Department of 
Defense facilities.  Defense-in-depth protection using seven 
security layers is built into the GridMaster microgrid control 
system from the ground up. 

The software was originally written for defense applications, 
and an emphasis on cybersecurity has been a part of the 
code base from the beginning. All data exchanged among 
different IPCs use 256-bit Secure Socket Layer encryption. 
Data not actively being communicated among IPCs are 
encrypted as well. The IPCs use whitelisting, a pre-approved 
list of validated devices or users, to ensure only known com-
puters will be recognized on the network. The operating 
system on the IPCs also complies with the military standards 
for cybersecure information systems.   

Easy operation through flexible 
control algorithms and intuitive 
interface
The GridMaster Microgrid Control System makes even 
advanced microgrids easy to operate. The user-friendly 
Graphical User Interface (GUI) allows the operator to easily 
view and interact with the microgrid and microgrid control 
system. The easy-to-navigate interface gives operators access 
to all system data and can be customized to the user’s prefer-
ences. The GUI is browser-based and does not require custom 
software. 

If your needs change or if you want to scale your microgrid, 
the GridMaster Microgrid Control System’s rules-based con-
trol algorithms evolve and accommodate changes with mini-
mal changes to core code—unlike many programmable logic 
controller (PLC)-based microgrid controllers that require 
specific instruction sequences and cumbersome custom 
engineering.

Figure 3: The main schematic page of the GridMaster control 
system’s Graphical User Interface (GUI).

Introduction
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Applications

Islanding
The primary objective of a microgrid is to provide resilient 
and reliable power for a wide variety of applications, includ-
ing grid-edge locations, critical operation sites, and military 
bases. Therefore, islanding is the core functionality of a 
microgrid; when the main grid loses power, the microgrid 
disconnects from the utility and remains energized. 

There are two main ways of entering an islanded mode:

Intentional islanding can be initiated manually by the 
microgrid operator before an expected grid failure or to 
relieve load on the feeder. In these instances, the GridMaster 
microgrid control system instructs the generation sources 
to turn on, synchronize to the existing grid voltage and fre-
quency, and match the microgrid load. The controller then 
opens the islanding breaker and notifies the various sources 
to operate in Island Source mode. Entry into this islanded 
mode is referred to as a soft transition and is done without 
loss of power to the customer load. 

Unintentional islanding occurs when utility voltage is lost. 
The microgrid control system senses this loss and re-ener-
gizes the microgrid, likely undergoing a black start if the volt-
age loss is sudden and complete. In Black Start mode, the 
GridMaster control system opens the breakers to any loads 
that can be shed, opens the islanding breaker, and instructs 
the generation sources to turn on. 

The restoration of power through a black start must be done 
in a methodical fashion to avoid overloading the generation. 
Each generation source is connected one at a time to the 
main microgrid backbone, with local synchronization of each 
generation asset occurring before it is connected. When all 
sources are online, the loads are brought back online one at a 
time in a prioritized order designated by the system operator.  
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Application

Reconnecting to the grid
When utility power is restored, the microgrid reconnects to 
the main power grid either by a manual command initiated 
by the system operator or by an automatic operation of the 
microgrid controller. When utility power has been restored 
for a predetermined amount of time, the controller initiates 
the algorithms for the reconnection. The delay in restora-
tion ensures the main grid voltage has been restored for a 
sufficiently prolonged period to provide confidence it won’t 
immediately drop again. The system operator can set this 
delay period.  

ENCRYPTED GRIDMASTER CONTROLLER COMMUNICATION PROTOCOL

GENERATOR

LOAD SHED 
BREAKER

ISLANDING 
BREAKER

UTILITY 
VOLTAGE 
SENSOR

UTILITY POWER

LOAD SHED 
BREAKER

ENERGY STORAGE

GRIDMASTER®
INTELLIGENT POWER 

CONTROLLER

GRIDMASTER®
INTELLIGENT POWER 

CONTROLLER

LOADLOAD

M

UTILITY GAS

PHOTOVOLTAICS

Figure 2: This microgrid configuration example demonstrates a utility connection, microgrid assets, the GridMaster Microgrid Control 
System, loads, and breakers.

When reconnecting to the grid, the microgrid controller first 
requests that the islanding breakers close. The islanding 
breaker will have the appropriate synchronization relays, so 
the breaker will not close in until the voltage and frequency 
of the local microgrid are sufficiently close to those of the 
main grid. The synchronizing relay transmits adjustment sig-
nals to the microgrid power sources, causing them to adjust 
their outputs to match those of the main grid. When the syn-
chronizing relay sees that the voltage and frequency of the 
microgrid matches that of the utility, it allows the islanding 
breaker to close and the system is once again grid-tied. The 
status of the islanding breaker is monitored by the microgrid 
power sources so that they will operate in islanded or grid-
tied mode as appropriate. 
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On/Off Toggle Switch —The recessed power switch 
has a green LED that illuminates when the IPC unit is 
turned on. 

Serial Ports —The IPC supports up to four serial 
connections.  

Digital I/O Connection —The IPC supports a 
digital Input/Output connection.

9-36 Vdc Power Connection —Each IPC will 
accept 9 to 36 input and consumes approximately 
15 W.

A

B

C

D

Ethernet Ports —The IPC supports two network 
interfaces.  

GPS Antenna Connection —The GPS system 
can be used to set the internal time on an IPC 
to guarantee the unit is synchronized to the 
correct time. Typically, at least two units in a given 
microgrid have GPS antennas.

Single-board Computer 

E

F

G

Construction

Figure 5. The Intelligent Power Controller unit with its front plate removed.

F

E

C

A

G

D

B
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Use Cases

Grid-Tied: When utility power is available, the microgrid control 
system will monitor the state of the microgrid components and 
make the data available to operators.

Islanding: The microgrid controller will electrically isolate the 
microgrid from the utility and then bring generation assets 
and as many of the remaining loads online with the available 
capacity.  

Load Shedding: When the system is islanded and the elec-
tricity demand begins to approach the capacity of available 
generation, the microgrid controller will prioritize loads and 
remove the least-important loads first to ensure the critical 
loads remain energized.  

Black Start Transition: If a voltage loss is sudden and com-
plete, the control system will reenergize the microgrid by 
safely synchronizing and connecting generation sources 
before bringing loads back online in a prioritized order.

Green Mode (Islanding with Renewables): The microgrid 
can be programmed to maximize the use of renewables 
whenever possible during an islanded mode.

Renewable Smoothing: The controller helps minimize the 
variation in apparent load that can be introduced by inter-
mittent output of renewable assets, such as photovoltaic (PV) 
systems on partly cloudy days.  

DER Monitoring & Control: The GridMaster Microgrid 
Control System can control distributed energy resources 
during islanded operation, regulate the energy storage state 
of charge through the dispatch, and curtail generators and 
renewables, such as PV inverters or wind turbines.

Storm Preparedness: The microgrid can be programmed 
to preemptively charge batteries to prepare for impend-
ing weather events, allowing microgrid operators to power 
emergency services.

Peak Shaving: The controller can determine whether the 
microgrid should dispatch the local generation assets to 
reduce demand at the meter. The operation can be per-
formed to reduce customer costs during peak demand hours.

Curtailment: The controller can dispatch or curtail microgrid 
generation assets to attain a specific goal. The system opera-
tor can prioritize certain criteria (e.g., emission reduction, 
power reliability), and the microgrid controller will find the 
“best fit” matrix of operation of the DER assets to achieve the 
desired goals.  

Power Factor Correction: The GridMaster controller can 
instruct inverters capable of injecting vars into the grid to do 
so in response to low power-factor values measured at key 
points throughout the grid.
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Options

Enclosure-Mounted Configuration
The physical dimensions of the enclosure-mounted IPC are 
approximately 9.1 inches (230 mm) wide by 13.8 inches 
(350 mm) tall. See Figure 6. The IPC weighs 9.5 pounds 
(4.3 kg) and is approximately 3.9 inches (100 mm) deep, 
allowing it to easily fit inside weather-resistant enclosures. 
The unit is rated for -40°C to +75°C (-40°F to +167°F) opera-
tion. The IPC contains a single-board computer and commu-
nications modules for serial, Ethernet, and 0-10 V analog con-
nections, all hardened for environmental (e.g., temperature, 
vibration) and security resilience.

Rack-Mounted Configuration
The physical dimensions of the enclosure-mounted IPC are 
approximately 19 inches (48 cm) wide by 1.8 inches (4.5 cm) 
tall. See Figure 7. The IPC weighs approximately 8 pounds 
(3.6 kg). This configuration allows the device to easily be 
placed within a rack inside an indoor setting. The unit is 
rated for -20°C to +50°C (-4°F to +122°F) operation. The rack-
mounted IPC also features dual Ethernet ports, an isolated 
digital Input/Output connection, and four serial ports. 

Figure 7. The Intelligent Power Controller unit in its rack-mounted confi guration.

Figure 6. The Intelligent Power Controller unit in its enclosure-
mounted confi guration.
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Compliance & Specifications

Table 1. The GridMaster Microgrid Controller uses built-in cybersecurity that is compliant to the following applied security frameworks:

NIST 800-82 NIST 800-53 DoDI 8500.2 CNSSI 1253 App I

Guide to Industrial Control 
Systems (ICS) Security

Security and Privacy Controls for 
Federal Information Systems and 

Organizations

Information Assurance (IA) 
Implementation

Security Categorization And Control 
Selection For National Security 

Systems

Table 2. The GridMaster system complies with the following industry microgrid 

controller standard:

IEEE 2030.7

IEEE Standard for the Specification of Microgrid Controllers

Table 3. GridMaster Microgrid Control System Specifications

Power Requirement Communications

Input Serial Ethernet

9 to 36 Vdc (< 20 W) 8 bits/no stop/1 
parity

Minimum/maximum 
baud: 300 / 115200

IEEE 802.3 Ethernet 
interface 1000/100/10 Base T IPV6 standard; IPV4 

compatible
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INCLUDES:
 True Power™ Electrical Technology

 Two-line multilingual digital LCD Evolution™ controller 
(English/Spanish/French/Portuguese)

 Two transfer switch options available: 
100 amp 16 circuit switch or 
200 amp service rated smart switch

 Electronic governor

 Standard Wi-Fi™ connectivity

 System status & maintenance interval LED indicators

 Sound attenuated enclosure

 Flexible fuel line connector

 Natural gas or LP gas operation

 5 Year limited warranty

 Listed and labeled by the Southwest Research Institute 
allowing installation as close as 18 in (457 mm) to a 
structure.*
*Must be located away from doors, windows, and fresh air 
intakes and in accordance with local codes.
https://assets.swri.org/library/DirectoryOfListedProducts/
ConstructionIndustry/973_DoC_204_13204-01-01_Rev9.pdf

10/13/16 kW

Standby Power Rating
G007171-0, G007172-0 (Aluminum - Bisque) – 10 kW 60 Hz

G007173-0, G007174-0, G007175-0 (Aluminum - Bisque) – 13 kW 60 Hz
G007176-0, G007177-0, G007178-0 (Aluminum - Bisque) – 16 kW 60 Hz
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Note: CETL or CUL certification only applies to unbundled units and units packaged with limited 
circuit switches. Units packaged with the Smart Switch are ETL or UL certified in the USA only.

or

FEATURES
 INNOVATIVE ENGINE DESIGN & RIGOROUS TESTING are at the heart of 

Generac’s success in providing the most reliable generators possible. Generac’s G-
Force engine lineup offers added peace of mind and reliability for when you need it 
the most. The G-Force series engines are purpose built and designed to handle the 
rigors of extended run times in high temperatures and extreme operating conditions.

 SOLID-STATE, FREQUENCY COMPENSATED VOLTAGE REGULATION: This 
state-of-the-art power maximizing regulation system is standard on all Generac 
models. It provides optimized FAST RESPONSE to changing load conditions and 
MAXIMUM MOTOR STARTING CAPABILITY by electronically torque-matching the 
surge loads to the engine. Digital voltage regulation at ±1%.

 TRUE POWER™ ELECTRICAL TECHNOLOGY: Superior harmonics and sine wave 
form produce less than 5% Total Harmonic Distortion for utility quality power. This 
allows confident operation of sensitive electronic equipment and micro-chip based 
appliances, such as variable speed HVAC systems.

 SINGLE SOURCE SERVICE RESPONSE from Generac’s extensive dealer network 
provides parts and service know-how for the entire unit, from the engine to the 
smallest electronic component.

 TEST CRITERIA:

 PROTOTYPE TESTED                           NEMA MG1-22 EVALUATION
      SYSTEM TORSIONAL TESTED             MOTOR STARTING ABILITY

 GENERAC TRANSFER SWITCHES: Long life and reliability are synonymous with 
GENERAC POWER SYSTEMS. One reason for this confidence is the GENERAC 
product line is offered with its own transfer systems and controls for total system 
compatibility. 

 MOBILE LINK™ WI-FI CONNECTIVITY: FREE with select Guardian Series home 
standby generators, Mobile Link Wi-Fi allows users to monitor the status of the 
generator from anywhere in the world using a smartphone, tablet, or PC. Easily 
access information such as the current operating status and maintenance alerts. 
Users can connect an account to an authorized service dealer for fast, friendly, and 
proactive service. With Mobile Link, users are taken care of before the next power 
outage.

TM

GUARDIAN® SERIES
Residential Standby Generators

Air-Cooled Gas Engine
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Engine

 Generac G-Force design Maximizes engine “breathing” for increased fuel efficiency. Plateau honed cylinder walls and plasma moly 
rings help the engine run cooler, reducing oil consumption and resulting in longer engine life.

 “Spiny-lok” cast iron cylinder walls Rigid construction and added durability provide long engine life.

 Electronic ignition/spark advance These features combine to assure smooth, quick starting every time.

 Full pressure lubrication system Pressurized lubrication to all vital bearings means better performance, less maintenance, and longer 
engine life. Now featuring up to a 2 year/200 hour oil change interval.

 Low oil pressure shutdown system Shutdown protection prevents catastrophic engine damage due to low oil.

 High temperature shutdown Prevents damage due to overheating.

Generator

 Revolving field Allows for a smaller, light weight unit that operates 25% more efficiently than a revolving armature 
generator.

 Skewed stator Produces a smooth output waveform for compatibility with electronic equipment.

 Displaced phase excitation Maximizes motor starting capability.

 Automatic voltage regulation Regulating output voltage to ±1% prevents damaging voltage spikes.

 UL 2200 listed For your safety.

Transfer Switch (if applicable)

 Fully automatic Transfers vital electrical loads to the energized source of power.

 NEMA 3R Can be installed inside or outside for maximum flexibility.

 Remote mounting Mounts near an existing distribution panel for simple, low-cost installation.

Evolution™ Controls

 AUTO/MANUAL/OFF illuminated buttons Select the operating mode and provide easy, at-a-glance status indication in any condition.

 Two-line multilingual LCD Provides homeowners easily visible logs of history, maintenance, and events up to 50 occurrences.

 Sealed, raised buttons Smooth, weather-resistant user interface for programming and operations.

 Utility voltage sensing Constantly monitors utility voltage, setpoints 65% dropout, 80% pick-up, of standard voltage.

 Generator voltage sensing Constantly monitors generator voltage to verify the cleanest power is delivered to the home.

 Utility interrupt delay Prevents nuisance startups of the engine, adjustable 2–1500 seconds from the factory default setting of 
5 seconds by a qualified dealer.

 Engine warm-up Verifies engine is ready to assume the load. Setpoint approximately 5 seconds.

 Engine cool-down Allows engine to cool prior to shutdown. Setpoint approximately 1 minute.

 Programmable exercise Operates engine to prevent oil seal drying and damage between power outages by running the generator 
for 5 minutes every other week. Offers a selectable setting for weekly or monthly operation, providing 
flexibility and potentially lower fuel costs to the owner. 

 Smart battery charger Delivers charge to the battery only when needed at varying rates depending on outdoor air temperature. 
Compatible with lead acid and AGM-style batteries.

 Main line circuit breaker Protects generator from overload.

 Electronic governor Maintains constant 60 Hz frequency.

Unit

 SAE weather protective enclosure Sound attenuated enclosures ensure quiet operation and protection against mother nature, withstanding 
winds up to 150 mph (241 km/h). Hinged key locking roof panel for security. Lift-out front for easy access 
to all routine maintenance items. Electrostatically applied textured epoxy paint for added durability.

 Enclosed critical grade muffler Quiet, critical grade muffler is mounted inside the unit to prevent injuries.

 Small, compact, attractive Makes for an easy, eye appealing installation, as close as 18 in (457 mm) away from a structure.
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Features and Benefits10/13/16 kW
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Installation System

 14 in (35.6 cm) flexible fuel line connector Listed ANSI Z21.75/CSA 6.27 outdoor appliance connector for the required connection to the gas supply 
piping. 

 Integral sediment trap Meets IFGC and NFPA 54 installation requirements.

Connectivity

 Ability to view generator status Monitor your generator with a smartphone, tablet, or computer at any time via the Mobile Link application 
for complete peace of mind.

 Ability to view generator Exercise/Run and Total Hours Review the generator's complete protection profile for exercise hours and total hours.

 Ability to view generator maintenance information Provides maintenance information for your specific model generator when scheduled maintenance is due.

 Monthly report with previous month’s activity Detailed monthly reports provide historical generator information.

 Ability to view generator battery information Built in battery diagnostics displaying current state of the battery.

 Weather information Provides detailed local ambient weather conditions for generator location.
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Generator
Model G007171-0, G007172-0 

(10 kW)
G007173-0, G007174-0, 

G007175-0 (13 kW)
G007176-0, G007177-0, 

G007178-0 (16 kW)
Rated maximum continuous power capacity (LP) 10,000 Watts* 13,000 Watts* 16,000 Watts* 
Rated maximum continuous power capacity (NG) 9,000 Watts* 13,000 Watts* 16,000 Watts*
Rated voltage 240
Rated maximum continuous load current – 240 volts (LP/NG) 41.7 / 37.5 54.2 / 54.2 66.7 / 66.7
Total Harmonic Distortion Less than 5%
Main line circuit breaker 45 Amp 60 Amp 70 Amp
Phase 1
Number of rotor poles 2
Rated AC frequency 60 Hz
Power factor 1.0
Battery requirement (not included) 12 Volts, Group 26R 540 CCA Minimum or Group 35AGM 650 CCA Minimum
Unit weight (lb/kg) 338/153 385/175 420/191
Dimensions (L x W x H) in / cm 48 x 25 x 29 / 121.9 x 63.5 x 73.7
Sound output in dB(A) at 23 ft (7 m) with generator operating at normal load** 61 65 65
Sound output in dB(A) at 23 ft (7 m) with generator in Quiet-Test™ low-speed exercise mode** 57 55 55
Exercise duration 5 min

Engine
Engine type GENERAC G-Force 400 Series GENERAC G-Force 800 Series
Number of cylinders 1 2
Displacement 460 cc 816 cc
Cylinder block Aluminum w/ cast iron sleeve
Valve arrangement Overhead valve
Lifter type Solid Hydraulic
Ignition system Solid-state w/ magneto
Governor system Electronic
Compression ratio 9.5:1
Starter 12 VDC
Oil capacity including filter Approx. 1.1 qt / 1.0 L Approx. 2.2 qt / 2.1 L
Operating rpm 3,600
Fuel consumption
Natural Gas                                                       ft³/hr (m³/hr)
                                                                              1/2 Load
                                                                              Full Load
Liquid Propane                                        ft3/hr (gal/hr) [L/hr]
                                                                              1/2 Load
                                                                              Full Load

101 (2.86)
127 (3.60)

36 (0.97) [3.66]
54 (1.48) [5.62]

154 (4.36)
225 (6.37)

56 (1.54) [5.83]
90 (2.45) [9.28]

182 (5.15)
245 (6.94)

62 (1.70) [6.45]
109 (2.99) [11.32]

Note: Fuel pipe must be sized for full load. Required fuel pressure to generator fuel inlet at all load ranges - 3.5–7.0 in water column (0.87–1.74 kPa) for NG, 10–12 in water column (2.49–2.99 kPa) for LP 
gas. For BTU content, multiply ft3/hr x 2,500 (LP) or ft3/hr x 1,000 (NG). For Megajoule content, multiply m³/hr x 93.15 (LP) or m³/hr x 37.26 (NG).

Controls
Two-line plain text multilingual LCD Simple user interface for ease of operation.
Mode buttons: AUTO Automatic start on utility failure. Weekly, Bi-Weekly, or Monthly selectable exerciser.
                       MANUAL Start with starter control, unit stays on. If utility fails, transfer to load takes place.
                       OFF Stops unit. Power is removed. Control and charger still operate.
Ready to Run/Maintenance messages Standard
Engine run hours indication Standard
Programmable start delay between 2–1500 seconds Standard (programmable by dealer only)
Utility voltage loss/Return to utility adjustable (brownout setting) From 140-171 V / 190-216 V
Future set capable exerciser/Exercise set error warning Standard
Run/Alarm/Maintenance logs 50 events each
Engine start sequence Cyclic cranking: 16 sec on, 7 sec rest (90 sec maximum duration).
Starter lock-out Starter cannot re-engage until 5 sec after engine has stopped.
Smart Battery Charger Standard
Charger Fault/Missing AC Warning Standard
Low Battery/Battery Problem Protection and Battery Condition Indication Standard
Automatic Voltage Regulation with Over and Under Voltage Protection Standard
Under-Frequency/Overload/Stepper Overcurrent Protection Standard
Safety Fused/Fuse Problem Protection Standard
Automatic Low Oil Pressure/High Oil Temperature Shutdown Standard
Overcrank/Overspeed (@ 72 Hz)/rpm Sense Loss Shutdown Standard
High Engine Temperature Shutdown Standard
Internal Fault/Incorrect Wiring Protection Standard
Common External Fault Capability Standard
Field Upgradable Firmware Standard

**Sound levels are taken from the front of the generator. Sound levels taken from other sides of the generator may be higher depending on installation parameters. Rating definitions - Standby: Applicable for 
supplying emergency power for the duration of the utility power outage. No overload capability is available for this rating. (All ratings in accordance with BS5514, ISO3046 and DIN6271). * Maximum kilovolt amps 
and current are subject to and limited by such factors as fuel BTU (Megajoule) content, ambient temperature, altitude, engine power and condition, etc. Maximum power decreases approximately 3.5% for each 
1,000 ft (304.8 m) above sea level; and also will decrease approximately 1% for each 6 °C (10 °F) above 16 °C (60 °F).
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Limited Circuits Switch Features
 16 space, 24 circuit. Breakers not included.
 Electrically operated, mechanically-held contacts for fast, positive connections.
 Rated for all classes of load, 100% equipment rated, both inductive and 

resistive.
 2-pole, 250 VAC contactors.
 30 millisecond transfer time.
 Dual coil design.
 Rated for both copper and aluminum conductors.
 Main contacts are silver plated or silver alloy to resist welding and sticking.
 NEMA/UL 3R aluminum outdoor enclosure allows for indoor or outdoor 

mounting flexibility.
 Multi listed for use with 1 in standard, tandem, GFCI, and AFCI breakers from 

Siemens, Murray, Eaton, and Square D for the most flexible and cost effective 
install.

*Function of Evolution controller
  Exercise can be set to weekly or monthly

Model
G007172-0

(10 kW)
G007174-0 

(13 kW)
G007177-0 

(16 kW)
No. of poles 2
Current rating (amps) 100
Voltage rating (VAC) 120 / 240, 1Ø
Utility voltage monitor (fixed)*
-Pick-up
-Dropout

80%
65%

Return to utility* Approx. 15 sec
Exercises bi-weekly for 
5 minutes*

Standard

ETL or UL Listed Standard
Total circuits available 24
Tandem breaker capabilities 8 tandems
Circuit breaker protected
 Available RMS Symmetrical
 Fault Current @ 250 Volts

10,000

H2

DEPTH

H1

W2

W1
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Dimensions

Height Width
Depth

H1 H2 W1 W2
in 26.75 30.1 10.5 13.5 6.91

cm 67.94 76.43 26.67 34.18 17.54

Wire Ranges

Conductor Lug Neutral Lug Ground Lug

2/0 - #14 2/0 - #14 2/0 - #14

Dimensions

Service Rated Smart Switch Features
 Includes Smart A/C Management (SACM) module standard.
 Intelligently manages up to four air conditioner loads with no additional 

hardware.
 Up to eight large (240 VAC) loads can be managed with Smart Management 

Modules (SMMs).
 Electrically operated, mechanically-held contacts for fast, clean connections.
 Rated for all classes of load, 100% equipment rated, both inductive and 

resistive.
 2-pole, 250 VAC contactors.
 Service equipment rated, dual coil design.
 Rated for both aluminum and copper conductors.
 Main contacts are silver plated or silver alloy to resist welding and sticking.
 NEMA/UL 3R aluminum outdoor enclosure allows for indoor or outdoor 

mounting flexibility.

200 Amps 120/240, 1ø
Open Transition Service Rated

Height Width
Depth

H1 H2 W1 W2
in 26.75 30.1 10.5 13.5 6.3

cm 67.94 76.45 26.67 34.3 16.01

Wire Ranges

Conductor Lug Neutral Lug Ground Lug

400 MCM - #4 350 MCM - #6 2/0 - #14

*Function of Evolution Controller
  Exercise can be set to weekly or monthly

Model G007175-0 
(13 kw)

G007178-0 
(16 kW)

No. of poles 2
Current rating (amps) 200
Voltage rating (VAC) 120/240, 1Ø
Utility voltage monitor (fixed)*
-Pick-up
-Dropout

80%
65%

Return to utility* 15 sec
Exercises bi-weekly for 5 minutes* Standard
ETL or UL Listed Standard
Enclosure type NEMA/UL 3R
Circuit breaker protected 22,000
Lug range 250 MCM - #6

H2

DEPTH

H1

W2

W1

Switch Options10/13/16 kW



6 of 6

®

Model # Product Description

G005819-0 26R Wet Cell Battery
Every standby generator requires a battery to start the system. Generac offers the recommended 26R wet cell 
battery for use with all air-cooled standby product (excluding PowerPact®).

G007101-0 Battery Pad Warmer
The pad warmer rests under the battery. Recommended for use if the temperature regularly falls below 0 °F (-18 
°C). (Not necessary for use with AGM-style batteries).

G007102-0 Oil Warmer
Oil warmer slips directly over the oil filter. Recommended for use if the temperature regularly falls below 0 °F (-18 
°C).

G007103-1 Breather Warmer 
The breather warmer is for use in extreme cold weather applications. For use with Evolution controllers only in 
climates where heavy icing occurs.

G005621-0
Auxiliary Transfer Switch 
Contact Kit

The auxiliary transfer switch contact kit allows the transfer switch to lock out a single large electrical load you 
may not need. Not compatible with 50 amp pre-wired switches.

G007027-0 - Bisque Fascia Base Wrap Kit
The fascia base wrap snaps together around the bottom of the new air cooled generators. This offers a sleek, 
contoured appearance as well as offering protection from rodents and insects by covering the lifting holes lo-
cated in the base.

G005703-0 - Bisque Touch-Up Paint Kit
If the generator enclosure is scratched or damaged, it is important to touch up the paint to protect from future 
corrosion. The paint kit includes the necessary paint to correctly maintain or touch up a generator enclosure.

G006482-0 – 10 kW
G007216-0 – 13 / 16 kW

Scheduled Maintenance Kit
Generac's scheduled maintenance kits provide all the items necessary to perform complete routine maintenance 
on a Generac automatic standby generator (oil not included).

G007005-0 Wi-Fi LP Fuel Level Monitor 
The Wi-Fi enabled LP fuel level monitor provides constant monitoring of the connected LP fuel tank. Monitoring 
the LP tank's fuel level is an important step in verifying the generator is ready to run during an unexpected power 
failure. Status alerts are available through a free application to notify users when the LP tank is in need of a refill.

G007000-0 (50 amps)
G007006-0 (100 amps)

Smart Management Module 
Smart Management Modules (SMM) are used to optimize the performance of a standby generator. It manages 
large electrical loads upon startup and sheds them to aid in recovery when overloaded. In many cases, using 
SMM’s can reduce the overall size and cost of the system.

G007169-0
Mobile Link™ 4G LTE Cellular 
Accessory

The Mobile Link 4G LTE Cellular Accessory allows users to monitor the status of the generator from anywhere 
in the world, using a smartphone, tablet, or PC. Easily access information such as the current operating status 
and maintenance alerts. Users can connect an account with an authorized service dealer for fast, friendly, and 
proactive service. With Mobile Link, users are taken care of before the next power outage.

Dimensions & UPCs

Dimensions shown are approximate. See installation manual for exact dimensions. DO NOT USE THESE DIMENSIONS FOR INSTALLATION PURPOSES.

648 mm
[25.5 in]

727.2 mm
[28.6 in]

637.6 mm
[25.1 in]

1232 mm
[48.5 in]

1218 mm
[48.0 in]

LEFT SIDE VIEW FRONT VIEW

Model UPC

G007171-0 696471074680

G007172-0 696471074673

G007173-0 696471076400

G007174-0 696471077100

G007175-0 696471077117

G007176-0 696471076417

G007177-0 696471077124

G007178-0 696471077131
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TESLA.COM/ENERGY

POWERWALL

Tesla Powerwall is a fully-integrated AC battery system for 
residential or light commercial use. Its rechargeable lithium-ion 
battery pack provides energy storage for solar self-consumption, 
time-based control, and backup.

Powerwall’s electrical interface provides a simple connection to 
any home or building. Its revolutionary compact design achieves 
market-leading energy density and is easy to install, enabling 
owners to quickly realize the benefits of reliable, clean power.

PERFORMANCE SPECIFICATIONS

AC Voltage (Nominal) 120/240 V

Feed-In Type Split Phase

Grid Frequency 60 Hz

Total Energy 14 kWh

Usable Energy 13.5 kWh

Real Power, max continuous 5 kW (charge and discharge)

Real Power, peak (10!s, off-grid/backup) 7 kW (charge and discharge)

Apparent Power, max continuous 5.8 kVA (charge and discharge)

Apparent Power, peak (10!s, off-grid/backup) 7.2 kVA (charge and discharge)

Maximum Supply Fault Current 10 kA

Maximum Output Fault Current 32 A

Overcurrent Protection Device 30 A

Imbalance for Split-Phase Loads 100%

Power Factor Output Range +/– 1.0 adjustable

Power Factor Range (full-rated power) +/– 0.85

Internal Battery DC Voltage 50 V

Round Trip Efficiency1,3 90%

Warranty 10 years ENVIRONMENTAL SPECIFICATIONS

Operating Temperature –20°C to 50°C (–4°F to 122°F)

Recommended Temperature 0°C to 30°C (32°F to 86°F)

Operating Humidity (RH) Up to 100%, condensing

Storage Conditions –20°C to 30°C (–4°F to 86°F)
Up to 95% RH, non-condensing
State of Energy (SoE): 25% initial

Maximum Elevation 3000 m (9843 ft) 

Environment Indoor and outdoor rated

Enclosure Type NEMA 3R

Ingress Rating IP67 (Battery & Power Electronics) 
IP56 (Wiring Compartment)

Wet Location Rating Yes

Noise Level @ 1m <! 40 dBA at 30°C (86°F)

MECHANICAL SPECIFICATIONS
Dimensions1 1150 mm x 755 mm x 147 mm  

(45.3 in x 29.6 in x 5.75 in)

Weight1 114 kg (251.3 lbs)

Mounting options Floor or wall mount

 1!Dimensions and weight differ slightly if manufactured before March 2019.     

1!Values provided for 25°C (77°F), 3.3 kW charge/discharge power.
2!In Backup mode, grid charge power is limited to 3.3 kW.
3!AC to battery to AC, at beginning of life.

COMPLIANCE INFORMATION
Certifications UL 1642, UL 1741, UL 1973,  

UL 9540, IEEE 1547, UN 38.3

Grid Connection Worldwide Compatibility

Emissions FCC Part 15 Class B, ICES 003

Environmental RoHS Directive 2011/65/EU

Seismic AC156, IEEE 693-2005 (high)

2
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753 mm 
(29.6 in)

147 mm 
(5.75 in)

1150 mm 
(45.3 in)

Contact Tesla for additional information.
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TYPICAL SYSTEM LAYOUTS

PARTIAL HOME BACKUP

WHOLE HOME BACKUP

Main panelSub panel

Solar

Home loads

Solar inverter
Utility meter GridBackup Gateway

Powerwall Backup loads

Optional

NA - BACKUP - 2019-06-11

Utility meter GridBackup Gateway
including

service disconnect

Main panel

Solar

Whole home
backup

Solar inverter

Powerwall

Optional
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Service Rated
Automatic Transfer Switch

with 20–40 Circuit Load Center

Automatic 
Transfer Switches

®
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Description
Generac Transfer Switches are designed for use with single phase generators that utilize an Evolution™ or Nexus™ Controller. The 200 amp open
transition switch is a single phase service entrance rated configuration. An integrated load center with pass through lugs allows branch circuit protection
for outbuildings, while also feeding a home’s main distribution panel.

Standard Features
Service Rated Generac Automatic Transfer Switches are housed in an aluminum Type 3R enclosure, with electrostatically applied and baked powder paint.
The Heavy Duty Generac Contactor is an ETL recognized device, designed for years of service. The controller at the generator handles all the timing,
sensing, exercising functions, and transfer commands. The integrated 20 space load center accepts 1 in (25.4 mm) standard, GFCI, AFCI, or tandem
circuit breakers from Siemens, Murray, Eaton, and Square D for the most flexible and cost effective install. Utilizing tandem breakers, the load center can
be equipped to support up to 40 individual circuits. All switches are covered by a 5 year limited warranty.

Load Management Technology
Through the use of the integrated Smart A/C Module (SACM), these switches have the capability to manage up to four individual HVAC (24 VAC
controlled) loads with no additional hardware. When used in tandem with external Smart Management Modules (SMM), a total of eight more loads can be
managed, providing the most installation efficient power management options available.

200 Amps, Single Phase
Model: RXGW20SHA3
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200 Amps, Single Phase Automatic Transfer Switches

Functions
All timing and sensing functions originate in the generator controller.

Specifications

Dimensions, Weight, and Wire Ranges

Utility Voltage Drop-out <65%

Timer to Generator Start
5 Second Factory Set, Adjustable Between 2 - 1,500 Seconds by a 
Qualified Dealer*

Engine Warmup Delay 5 Seconds

Standby Voltage Sensor 60% for 5 Seconds

Utility Voltage Pickup >80%

Re-transfer Time Delay 15 Seconds

Engine Cooldown Timer 60 Seconds

Exerciser
Nexus™: 12 Minutes Weekly
Evolution™: 5 to 12 Minutes Adjustable, Weekly/Bi-weekly/Monthly

The Transfer Switch can be Operated Manually Without Power Applied

* When used in conjunction with units utilizing Evolution™ controls

Model RXGW20SHA3

Amps 200

Voltage 120/240, 1ø

Load Transition Type (Automatic) Open Transition Service Rated

Enclosure Type NEMA 3R

Compliance ETL

Withstand Rating (Amps)
10,000

22,000*

Integrated Load Center 20–40

*When used with 1 in (25.4 mm) Siemens or Murray breakers.

Model RXGW20SHA3

Height
(in/cm)

H1 35.0 / 88.9

H2 38.5 / 97.8

Width
(in/cm)

W1 14.0 / 35.5

W2 17.6 / 44.7

Depth (in/cm) 8.0 / 20.3

Weight (lbs/kg) 45 / 20.4

Wire Range #1 - 300 MCM AI/CU 75 °C

Generac Power Systems, Inc. • S45 W29290 HWY. 59, Waukesha, WI 53189 • generac.com
©2020 Generac Power Systems, Inc.  All rights reserved.  All specifications are subject to change without notice.  Part No. A0000053035 Rev C  09/18/2020
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MS-PAE SERIES | 120/240V INVERTER/CHARGER

Features
• Pure sine wave –  Power your TVs, computers and other sensitive 

electronics without worry. The pure sine wave inverter and power 
factor corrected charger provide clean, reliable inverter power with 
low total harmonic distortion (THD) of less than 5%.

• Choices – The MS-PAE Series comes in 24 and 48 volt configurations, 
allowing you to choose the model that is right for you.

• Versatile mounting – Mount the MS-PAE Series on a shelf or wall. 
• Lightweight – The lightweight aluminum base and cover also provides 

noise reduction and corrosion resistance.
• Multiple ports – The MS-PAE Series provides multiple ports, including an 

RS485 communication port for network expansion, and a remote port.
• Accessible design – The extra large AC access cover with terminal 

screw block and 360° DC connection terminals with covers make this 
inverter more accessible when it needs to be.

• Convenient switches – The MS-PAE Series comes with an on/off 
inverter-mounted switch with an easy-to-read LED indicator.

Introduction
The MS-PAE 120/240V Series Inverter/Charger is a pure sine wave inverter designed specifically for the most demanding renewable energy 
applications. The MS-PAE Series is powerful, easy-to-use, and best of all, cost effective.

No series stacking required: The unique design of the MS-PAE Series can provide 120 and 240 volts output in one unit, eliminating the need to stack 
two units together to get 240 volts. 

Parallel stacking: You can parallel up to four inverter/chargers for up to 17.6 kW of power at 120/240V. MP Panels and Router are required for parallel 
stacking the MS-PAE Series.

Power Factor Corrected (PFC) Charger: Our PFC charger is built into all of our inverter chargers. It uses less energy from a generator than a standard 
charger – 25-30% less AC current than standard chargers.

Model Numbers
• MS4024PAE
• MS4448PAE

Available For
• Renewable Energy Systems
• Off-grid Power
• Back-up Power

Available Accessories
• Auto Generator Start - ME-AGS-N
• Battery Monitor Kit
• Conduit Box
• Fuse Blocks
• Remote - ME-ARC
• Remote - ME-RC
• Router - ME-ARTR
• MP and MMP Panels

Pure Sine Wave 24,48 4000-
4400  VA Battery Voltage Options Continuous Output Options
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MS4024PAE MS4448PAE

INVERTER SPECIFICATIONS

Input battery voltage range 18 - 34 VDC 36 - 64 VDC

Nominal AC output voltage 120/240 VAC split phase (± 5%) 120/240 VAC split phase (± 5%) 

Output frequency and accuracy 60 Hz ± 0.1 Hz 60 Hz ± 0.1 Hz

Total Harmonic Distortion (THD) < 5% < 5%

1 msec surge current (amps AC) Line-Neutral: 120, Line-Line: 70 Line-Neutral: 120, Line-Line: 70

100 msec surge current (amps AC) Line-Neutral: 72, Line-Line: 40 Line-Neutral: 75, Line-Line: 40

5 sec surge power (real watts) 5800 8500

30 sec surge power (real watts) 5200 6000

5 min surge power (real watts) 4800 5400

30 min surge power (real watts) 4500 4800

Continuous power output at 25° C 4000 VA (L-L) 4400 VA (L-L)

Maximum continuous input current 266 ADC 144 ADC

Inverter efficiency (peak) 93% 94%

Transfer time 16 msecs 16 msecs

Search mode (typical) < 6 watts < 6 watts

No load (120 VAC output, typical) 27 watts 25 watts

Waveform Pure Sine Wave Pure Sine Wave

CHARGER SPECIFICATIONS

Continuous output at 25° C 105 ADC 60 ADC

Charger efficiency 85% 85%

Power factor > .95 > .95

Input current at rated output (AC amps)
15 AAC per leg  

at 120/240 VAC split phase
17.5 AAC per leg  

at 120/240 VAC split phase

GENERAL FEATURES AND CAPABILITIES

Transfer relay capability 2 legs at 30A per leg transfer standard on all models

Five stage charging capability Bulk, Absorb, Float, Equalize (requires remote), and Battery Saver™

Battery temperature compensation Yes, 15 ft Battery Temp Sensor standard

Internal cooling 0 to 120 cfm variable speed drive using dual 92mm brushless DC fans

Overcurrent protection Yes, with two overlapping circuits

Overtemperature protection Yes on transformer, MOSFETS, and battery

Corrosion protection Yes, PCB’s conformal coated, powder coated chassis/top, and stainless steel fasteners

Listings ETL Listed to ANSI / UL1741 and CSA STD C22.2 No.107.1-01

Warranty Three years parts and labor (five years when installed on MMP or MP system)

SPECIFICATIONS
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Sensata Technologies, Inc. (“Sensata”) data sheets are solely intended to assist designers (“Buyers”) who are developing systems that 
incorporate Sensata products (also referred to herein as “components”). Buyer understands and agrees that Buyer remains responsible 
for using its independent analysis, evaluation and judgment in designing Buyer’s systems and products. Sensata data sheets have 
been created using standard laboratory conditions and engineering practices. Sensata has not conducted any testing other than that 
specifically described in the published documentation for a particular data sheet. Sensata may make corrections, enhancements, 
improvements and other changes to its data sheets or components without notice.
Buyers are authorized to use Sensata data sheets with the Sensata component(s) identified in each particular data sheet. HOWEVER, NO 
OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO ANY OTHER SENSATA INTELLECTUAL PROPERTY RIGHT, AND
NO LICENSE TO ANY THIRD PARTY TECHNOLOGY OR INTELLECTUAL PROPERTY RIGHT, IS GRANTED HEREIN. SENSATA DATA SHEETS 
ARE PROVIDED “AS IS”. SENSATA MAKES NO WARRANTIES OR REPRESENTATIONS WITH REGARD TO THE DATA SHEETS OR USE 
OF THE DATA SHEETS, EXPRESS, IMPLIED OR STATUTORY, INCLUDING ACCURACY OR COMPLETENESS. SENSATA DISCLAIMS 
ANY WARRANTY OF TITLE AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, QUIET 
ENJOYMENT, QUIET POSSESSION, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL PROPERTY RIGHTS WITH REGARD 
TO SENSATA DATA SHEETS OR USE THEREOF.
All products are sold subject to Sensata’s terms and conditions of sale supplied at www.sensata.com SENSATA ASSUMES NO LIABILITY 
FOR APPLICATIONS ASSISTANCE OR THE DESIGN OF BUYERS’ PRODUCTS. BUYER ACKNOWLEDGES AND AGREES THAT IT IS SOLELY 
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OR SUPPORT THAT MAY BE PROVIDED BY SENSATA.
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PHYSICAL SPECIFICATIONS

Dimensions (l x w x h) 13.75” x 12.65” x 8.0” (34.9 cm x 32.1 cm x 20.3 cm)

Mounting Shelf, wall (no vents on bottom), MP or MMP panels

Weight 55 lb (24.9 kg) 55 lb (24.9 kg)

Shipping weight 62 lb (28.2 kg) 63 lb (29.6 kg)

Max operating altitude 15,000’ (4570 m)

Temperature (Operating/Non-operating) -20° C to +60° C (-4° F to 140° F) to -40° C to +70° C (-40° F to 158° F)

Operating humidity 0 to 95% RH non-condensing

AGENCY APPROVALS & CERTIFICATIONS

• Safe and reliable: The MS-PAE Series is ETL Listed to the stringent requirementsof UL 1741 and CSA C22.2 #107.1-01 for renewable 
energy installations.

Testing for specifications at 25°C. 
Specifications subject to change without notice.

GENERAL NOTES




