
 

 

 
 
 

 
Solar Photovoltaic (PV) + Storage Ready New Build Considerations & Design Example. 
 
Although most solar PV installations are retrofits, we are seeing many builders take proactive steps during the 
design stage to ensure homes are ready for solar PV + storage systems.  
 
This guide will examine the most common elements and spaces to consider when designing for a 7.2kWdc 
system using 18 x 400W 72-cell solar modules with a 5kW string inverter with power optimizers and 13.5kWh 
of on-site storage. Production for this system will vary from 7,000 - 9,000kWh per year depending on the 
orientation of the roof and the location of the home. 
 
On the Roof: 
Specifications for roof areas allocated for Solar PV: 
 

1. Have sufficient roof space for the designed system. 
Commercially available solar modules come in two sizes; 60-cell which are 65” x 40” and 72-cell which 
are 80” x 40”. Having these two sizes can give a designer some flexibility when roof space is tight. 
Modules can be installed in portrait or landscape orientation; however, the latter will have a higher 
overall cost due to the additional railing materials needed.  
 
18 x 72-cell solar modules installed in 2 rows of 9 will require roughly 400 sqft. of unobstructed space 
(clear of obstructions such as chimneys, roof vents, plumbing stacks, dormers, gables, and any other 
protrusions that could cast shade or make it impractical for the installation). Leaving a 1 ft setback 
around the perimeter of the solar array is good practise as it provides space for future maintenance. 
 

2. Roof Pitch & Orientation. 
The optimal angle for fixed-tilt annual Solar PV production varies by geographical location and roof 
orientation as measured by the azimuth angle from true north.  An example of an optimal angle for a 
roof facing south (180 degrees from north) would be at an angle equivalent to the city’s latitude (say 
51 degrees or something close would be 45 degrees or a 12/12 pitch). However, as you move away 
from South, either towards East or West, a lower angle will result in better overall production. In 
general, East/West facing roofs with Solar PV will perform well in ranges from 1/12 to 3/12. Designing 
a roof for Solar PV has many considerations; while steeper pitches will have higher production, they 
also have high relative costs for installation. 
 

3. Nearby Buildings & Trees. 
Shading from nearby homes and trees may influence the annual production of a Solar PV system. Some 
examples to consider are bungalows built next to two story homes, or homes built in mature areas 
where trees are prevalent. While it’s not always possible to avoid shade all together, structures at or 
near the same height should not pose an issue. If shade can be avoided for the daily bulk production 
window of 9am to 3pm, it will lessen the overall annual impact. 
 

4. Roofing Material. 



 

 

There are many different types of roofing materials to choose from when designing a home or 
community. Solar PV can be retrofitted on any roofing systems, however common materials such as 
asphalt and metal (standing seam) are the most cost effective as there is more flexibility for anchoring, 
penetrations, and flashings. Other roofing materials such as cedar, clay-tile, and rubber roofs are less 
cost effective as they often require much more skilled labour. 
 

5. Venting & Obstructions. 
Nearly all homes have requirements for attic ventilation, plumbing stacks and other obstructions that 
can affect the amount of available roof space for solar modules. During the design phase, please 
consider these factors when choosing the type and location of each penetration or obstruction. 
Roof Ventilation: Consider using ridge cap venting, or if static venting is required then installing them 
on north facing roofs is ideal. 
Chimneys and Plumbing Stacks: Place chimneys and plumbing stacks on north facing roofs, however if 
the must be installed on the south roof, consider installing them closer to the peak and grouping 
multiple obstructions together. 

 
In the Attic: 

6. Truss Design & Evaluation. 
For many retrofits, some jurisdictions will require a structural engineering review to ensure the roof is 
capable of supporting a Solar PV installation. While the additional loads for a pitched roof are typically 
less than 3psf, many homes built under prior building code revisions will require some additional 
lateral support, or in some cases major overhauls including reinforcing top/bottom cords may be 
required. Luckily for new builds, these can be factored in ahead of time, greatly reducing overall cost of 
installation. In 2011, the Truss Plate Institute of Canada developed a Solar Ready Truss Design 
Procedure that can be found at www.tpic.ca. 
 

7. Conduit from Attic to Electrical Room. 
With a new build, it is possible to conceal the required wiring for a Solar PV installation by installing 
conduit from the attic to the electrical room during the early phase of construction. For most 
residential homes a Solar PV conduit of at least 1” nominal diameter constructed of rigid or flexible 
metal conduit, rigid PVC, liquid tight flexible conduit or electrical metallic tubing should be installed. 
The conduit run should be continuous from the attic location where the solar modules are installed to 
the designated wall space where the PV inverter is located. It is important to seal around attic 
penetrations and cap the conduit until they are used to maintain building or fire code standards. If the 
attic where Solar PV will be located is going to be vaulted, wiring can be roughed into a roof-flashed 
junction box. This will allow access to the wiring during the installation of the railing and modules. 

 
In the Electrical Room: 

8. Inverter Space Requirements. 
Most residential string inverter manufacturers offer sizes from 3.8kWac to 15kWac. These ranges are 
often enough to satisfy most applications, however there are times where multiple inverters may be 
required. A space of 3’ x 3’ next to the main electrical panel for a single inverter and other equipment 
that may be required in your jurisdiction. A typical 5kW string inverter will have dimensions of 22.5” x 
16” x 6.5” (HxWxD) and will require space on all four sides for passive cooling. 
 

9. Electrical Panel. 

http://www.tpic.ca/


 

 

Sizing a Solar PV system can have many constraints on the electrical side, from wire providers to 
transformers in the neighbourhood, all the way down to your metering equipment and service size. It 
is important to check with your local authority having jurisdiction prior to finalizing your design. All 
things being equal, the size of the electrical service and rating of the service panel’s busbar will 
determine how much solar can be installed without any additional infrastructure upgrades. 
 
Most residential properties are equipped with either a 100Amp (A), 150A or 200A service and typically 
these service panels will come with 125A, 200A or 225A busbar ratings respectively. 
 
If we take a look at a 200A service, with a service panel that has a 225A busbar, and we consider 2021 
Canadian Electrical Code (CEC) 64-112 (4)(d) notwithstanding Section 14, for a dwelling unit, the sum of 
the ampere ratings of the overcurrent devices in source circuits supplying power to a busbar or 
conductor shall be permitted to exceed the busbar or conductor rating to a maximum of 125% of the 
rating of the busbar or conductor; and if we wanted to calculate how much Solar + Storage we can 
have interacting with the utility through this panel we would: 
 
(a) first identify the overcurrent devices supplying power. 

 
 In this case, they would be:  
 

(i) Main Breaker – 200A 
(ii) 5kW Inverter – 30A 
(iii) 13.5kWh Lithium Battery – 30A 

 
(i) + (ii) + (iii) = 200A + 30A + 30A = 260A 

 
(b) second we would calculate the limit of the busbar rating, which for a dwelling is 125% of its rating 

 
In this case, the calculation would be: 
 

Limit: 225A x 125% = 281.25A (round down to 280A) 
 

Now, if your total from (a) is less than or equal to (b), then you are compliant. 
 
In plain English, the power that comes from the utility grid, solar PV and storage are all different power 
sources. When equipment (in this case your main service panel) receives power from multiple sources, 
there are additional rules that safeguard us. 

 
In our example, we would be able to install a 5kW inverter with 13.5kWh of Storage on a 200A service 
panel containing a 225A busbar rating without exceeding the limits as set out by the CEC 64-112 (4)(d). 
 
For reference, we have included a table showing the most common service size and busbar rating 
combinations, and the limit of overcurrent protection devices (OCPD) from solar and /or storage. 
 
We have also provided the OCPD ratings of common solar inverters and storage options for 
consideration. 
 



 

 

Service 
Size 
(A) 

Busbar 
Rating 

(A) 

Limit of Solar 
+ Storage 
OCPD (A)  

Solar 
Inverter 

(kW) 

OCPD 
Required 

(A) 

Tesla PW 
Storage 
(kWh) 

OCPD 
Required 

(A) 

100 100 25  3.8 20 13.5 30 

100 125 50  5.0 30 27 60 

150 200 100  7.6 40 40.5 90 

150 225 130  9.0 50   

200 200 50  10.0 60   

200 225 80  11.4 60   

 
In the Garage: 

10. Energy Storage Systems. 
Self contained energy storage systems (ESS) installed in accordance to the new 2021 CEC will have to 
comply with some new rules, most notably CEC 64-918 (2)(a) & (b) which prevent an ESS from being 
installed higher than 23 m above grade; or below grade.  
 
There will also be limits placed on the capacity of ESS installed in attached and detached garages. CEC 
64-918 (6) & (7) allows for attached garages to have single ESS with capacity not more than 20kWh, 
and multiple ESS with aggregate capacity of not more than 40kWh, for detached garages, storage 
buildings or free standing structures these limits are similar however the aggregate capacity is bumped 
up to no more than 80kWh. These rules can be avoided all together, if the ESS becomes UL9540A 
certified. 
 
When choosing an appropriate location within the garage, CEC 64-918 (9) will requires an ESS to be 
located not closer than 3 m from a path of egress or entrance and exit doors.  
 
CEC 64-910 (2) also requires the ESS to be mechanically protected from vehicular impact or other 
damage. Bollards or guard railing can be installed to meet this requirement. 
 
There are of course other updates in the recent 2021 CEC, so please check with your electrical design 
team to ensure compliance. 

 
In our case, installing a 13.5kWh ESS in an attached or detached garage would be no problem. 
 

11. Heated vs. Unheated Garage. 
Each manufacturer of ESS will have different operating requirements. Typically lead acid batteries will 
have an operating range that includes sub-zero temperatures, however many lithium battery 
chemistries will not operate below 0C. Check the specification sheets to prior to finalizing the design. 
 

12. Conduit from Electrical Room to Garage. 
Each ESS will have different requirements, however if the design calls for Storage, conduit 1” nominal 
diameter constructed of rigid or flexible metal conduit, rigid PVC, liquid tight flexible conduit or 
electrical metallic tubing should be installed from the electrical room to the garage to accommodate 
for most storage solutions 


