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1. Introduction 

This report is an overview of the net metering opportunity for solar photovoltaic installations in 
the Hydro Ottawa territory. It does not specifically cover Hydro One customers, but many of the 
findings will be applicable to those customers. The focus of this report is rooftop solar projects, 
which have a broad opportunity for uptake due to the ubiquity of under-utilized roof space. If 
flat, open, sunny land is available, a ground-mounted solar project could also be net metered to 
offset electricity consumption, provided that the criteria of the net metering policy at that time 
are met.  

This report will provide a financial model for a sample net metered solar project for each of the 
5 Hydro Ottawa rate classes. Summaries of each of these models are provided in Appendix A 
and model details are provided in Appendix B. It will also discuss possible changes to the rates 
and billing methodologies and their implications on the net metering opportunity. 
Recommendations for further study conclude this report.  

Public and non-public information with respect to projects and transactions of a comparable 
nature were considered for the purposes of this review. Assumptions draw on the best-known 
industry standards for the region, tested against the reality experienced at OREC’s Ottawa sites. 
OREC reserves the right to integrate professional industry experience into the cost model, as 
there are a multitude of Ontario and Ottawa specific cost drivers that will not be captured in 
any publicly available reports and data. 

2. Net Metering in Ontario 

Net Metering is a policy framework, set at the provincial level in Ontario, and series of 
regulations and measures determined by the local distribution company (LDC) that allows for 
the generation and self-consumption of electricity on a property or associated properties. Any 
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form of grid connected renewable electricity generation can be net metered to offset electricity 
consumption.  

From 2009 to 2017, the Feed-In Tariff and microFIT programs have been responsible for the 
vast majority of solar electricity projects under 500 kilowatts (kW) in capacity in Ontario. Both 
programs are expected to terminate at the end of 2017, so all new electricity generation 
projects under 5 megawatts (MW) from that time on are expected to be through a net metered 
approach. As the installation costs of solar photovoltaic systems decrease and the retail rate for 
grid-provided electricity increases, net metering becomes increasingly attractive. 

2.1 Current Net Metering Policy  

The Ontario Electricity Act, Regulation 541/041 provides the framework for LDCs to implement 
a net metering program. The LDCs have leeway in their approach to implementation but Hydro 
Ottawa and Hydro One take generally the same approach to net metering. Other LDCs across 
Ontario have taken quite different approaches to implementation.  

Hydro Ottawa allows a net metering customer to generate electricity primarily for their own 
use from a renewable energy source (wind, water, solar radiation or agricultural biomass)2. The 
credits that are generated are given a dollar value which is then used to offset against the 
customer’s electricity costs. This dollar value is determined based on a customer’s rate class 
and represents the electricity charge. This value becomes a credit that can be applied only 
towards the electricity charge portion of the bill and not the delivery, fixed, or demand charges, 
as applicable. 

Hydro Ottawa fees to set up a net metering account include the cost of a new meter, an 
account setup charge, an $18 monthly service charge and, in some circumstances, an 
administration charge3.  

In July 2017, a slight modification to the net metering regulations will allow excess generation 
credits to be carried forward for up to 12 months (increased from 11 months), including the 
12th month, to offset future electricity costs on a rolling first in, first out basis. Also, the 500-kW 
upper size limit of a net metered generation project will be lifted. Other changes to be 
implemented at that time include specific permission for customers to install energy storage 
technologies in conjunction with a renewable net metering system. Existing net metering 
customers will be permitted to switch to treatment under the new regulations.  

                                                             
1 https://www.ontario.ca/laws/regulation/050541 
2 https://hydroottawa.com/accounts-and-billing/generation/net-metering 
3 fixed $18/month charge for net metering customers 
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2.2 Proposed Changes to Net Metering Policy 

On August 19, 2016 the Ontario Ministry of Energy posted a draft version of the revised net 
metering regulation for stakeholder comment4. Many of the suggestions will be implemented in 
July, 2017, but a few are still under review, including:  

a) Establish a billing method for Single-Entity Virtual Net Metering (credit transfers 
between multiple electricity accounts held by the same person or corporation), subject 
to: account meters being located within the same electricity distributor service territory 
and within a maximum distance (e.g. a 3 kilometer radius), and 

b) Third party ownership. 

After consultation and revisions, a decision on the above policy recommendation is expected in 
2017.  

2.2.1 Implications on Uptake 

With these anticipated changes to the net metering policy, the potential market for net 
metering will expand. Lifting the maximum from 500 kW enables customers with single primary 
meters on campuses such as hospitals, universities, business/industrial parks, large recreation 
facilities such as amusement parks, large farms, and indigenous communities on reserves to 
consider net metered solar as a significant contributor to electricity costs. The economies of 
scale of such large projects enables the cost per kWh to be competitive with retail rates. This 
will only be applicable to customers with either very large flat roofs or multiple acres of 
adjacent, sunny property.  

Allowing energy storage enables sophisticated peak shaving in conjunction with solar 
generation which will become increasingly important in the coming years as the price of energy 
storage technology decreases. Other rule changes are not anticipated to have significant impact 
on net metering, but serve to clarify the program.  

If Single-Entity Virtual Net Metering is allowed as proposed, single customers with multiple 
meters within a 3-km radius will benefit from a larger, more efficient solar generation 
installation. This would be applicable to municipalities, farms on multiple parcels of land, 
universities, and others.  

The Third-Party Ownership policy, if enacted, would enable the LDCs to recognize an entity that 
is not the current account holder to be the power generator for the purposes of 
communications with the LDC. This may have an impact on the simplicity of constructing and 
operating a power generation project and on the tax treatment of the revenues to a third party. 

                                                             
4 https://www.ebr.gov.on.ca/ERS-WEB-
External/displaynoticecontent.do?noticeId=MTI5NTIx&statusId=MTk2Mjg5&language=en 
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Overall, it is expected that a Third-Party Policy would provide clarity and streamlining of 
projects where the account holder is not the generator, but the impact is modest as this is 
already possible through an equipment lease between an on-site generator and a customer.  

3. Opportunities for Net Metered Solar 

In 2014, Hydro Ottawa serviced 319,736 customers in Ottawa, covering 1,104 km2 of the City of 
Ottawa5. Their service territory is shown in Figure 1 below. Hydro One services the remaining 
customers in Ottawa.   

 
Figure 1: Hydro Ottawa Service Territory 

The portion of the electricity bill that is for energy (per kWh) has been annually increasing on 
average 7% for residential and small commercial customers and almost 35% for demand 
customers over the past 10 years6 (note, this is just the wholesale price for electricity and is 

                                                             
5 Hydro Ottawa. (2015). 2015 System Capacity Plan – Annual Planning Report.  
6http://www.ontarioenergyboard.ca/oeb/Consumers/Electricity/Electricity%20Prices/Historical%20Electricity%20P
rices 
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moderated by other charges on the bill such as delivery so total electricity prices may not be 
reflective of this increase) (see Figures 2 and 3 respectively). Simultaneously, the price to install 
a solar project has been decreasing an average of 11.6% annually7 (see Figure 6). These 
opposing cost trends create an opportunity for net metered solar to offset electricity 
consumption costs.  

Not all components of the electricity rates are offset with a net metered system, however, so to 
understand the value of a net metered project, it is important to first understand the inputs to 
an electricity bill for the relevant rate class.  

3.1 Hydro Ottawa Rate Classes 

The rate classes described below are as of January, 2017. Various aspects of the rate classes 
and the charges that factor into the price for electricity are currently subject to a review by the 
province, which is expected be finalized by July of 2017. In addition, in March, 2017 the 
Province announced a significant (17% to 25%) cut to residential and small commercial 
electricity rates, to be applied in summer, 20178. Specifics about how this cut will be factored 
into the bill and about how it will affect larger consumers is yet to be released. As a result, this 
cut has not been factored into the report below; any changes that are publicly known are 
included below.  

3.1.1 Time of Use Customers – Residential and Small Commercial (<50 kW) 

Residential and small commercial customers (those with an average monthly peak below 50 kW 
over a 12-month period) are billed for their energy consumption (per kWh) using a time-of-use 
(TOU) pricing scheme. Three rates are set progressively based on specific hours of off-peak, 
mid-peak, and on-peak, which incents shifting power consumption to off peak hours. Current 
rates can be seen in Figure 2 below. Since 2005, as meters are upgraded to smart meters, TOU 
pricing has been in place; it now makes up the vast majority of Hydro Ottawa’s residential and 
small business customers.  

                                                             
7  http://www.nrel.gov/docs/fy16osti/66532.pdf 
8 https://www.ontario.ca/page/ontarios-fair-hydro-plan 
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Figure 2: Residential and Small Commercial Time of Use Electricity Rates Historically 9 

 

Prior to TOU, pricing for residential and small commercial customers was set based on tiered 
pricing whereby the first block of kWh in a month was a fixed price above which the price 
increased for the remainder of the month. Presently in Hydro Ottawa territory, residential or 
small commercial customers who connect a net metered project are reverted back to tiered 
rates; however, it is expected that TOU rate compensation for net metering will be 
implemented in 2017 or 2018, thus the models in Appendix A and B of this report assume TOU 
billing. In either of the TOU or tiered rate structures, other charges are added to the per kWh 
charge on a customer’s bill including those that are per kWh and those that are fixed monthly 
charges. See Appendix C for a breakdown of the rate formulas. Note that these rates include 
the 8% rebate on generation charges that was applied to the bills of these customers in 
January, 2017. 
 
A few changes are expected from the Province to the rate structure for residential and small 
commercial customers. For residential customers, the currently variable Delivery Charge will be 
fixed by year-end 2018, as per the Ontario Energy Board (OEB)10.  For small commercial 

                                                             
9http://www.ontarioenergyboard.ca/oeb/Consumers/Electricity/Electricity%20Prices/Historical%20Elect
ricity%20Prices 
10 http://www.ontarioenergyboard.ca/oeb/_Documents/EB-2012-
0410/OEB_Distribution_Rate_Design_Backgrounder_20150406.pdf 
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customers, the same is contemplated and plans on how and when are being drafted by the 
OEB. Also, TOU billing is currently under review by the Province with announcements expected 
in mid-2017. These potential changes are not reflected in this report. 
 

3.1.2 Demand Customers 

Demand customers are those who have an average billing demand greater than 50 kW per 
month over a 12-month period. These customers fall into 3 categories: 50 to 1500 kW, 1500 to 
5000 kW, and over 5000 kW. Billing demand is based on a sliding 15-minute window for meters 
that report every 5 minutes, or a sliding 60 minute window for meters that report every 15 
minutes. The billing demand is the larger of: a) the highest real power (kW); or b) 90% of the 
highest apparent power (kVA) in the billing period. The highest kW and the highest kVA 
windows are often not the same. See Appendix C for details. 

All demand customers have a portion of their bill that is proportional to their peak power 
consumption (per kW). In addition to that, they pay per kWh of consumption. This report 
assumes customers are paying the after-market wholesale price for electricity, which is the 
most common, rather than participating in the wholesale market or buying from a bulk retailer.  

The Independent Electricity System Operator (IESO) sets the wholesale price for electricity. It is 
made up of two parts: Hourly Ontario Electricity Price (HOEP) (which fluctuates hourly) and 
Global Adjustment (GA).  The HOEP and GA together have been increasing substantially over 
the past 10 years, primarily due to increases in the GA (see Figure 3).  

To determine the HOEP price, the IESO dispatches electricity market suppliers in Ontario on a 
lowest cost basis.  For a given 5 minute interval, all suppliers are paid the same market clearing 
price which is based on the last accepted offer. The HOEP is the average of the 12 market 
clearing prices in each hour11. Generally, the HOEP is higher during grid peaks (hot summer late 
afternoons) and lower overnight (See Figure 4). 

The GA accounts for differences between the market price and rates paid to regulated and 
contracted generators as well as conservation and demand management programs. There are 
Class A and Class B GA customers (explained in detail below). For Class B GA customers, when 
the HOEP is lower, the GA is generally higher to cover the additional costs mentioned above 
(see Figure 5)12. 

                                                             
11 http://ieso.ca/Pages/Ontario%27s-Power-System/Electricity-Pricing-in-Ontario/How-Wholesale-Electricity-Price-
is-Determined.aspx 
12 http://ieso.ca/Pages/Ontario%27s-Power-System/Electricity-Pricing-in-Ontario/Global-Adjustment.aspx 
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Figure 3: HOEP + GA Rates for Demand Customers Historically13 

 

Figure 4: HOEP Rate Trends Historically10 

 

                                                             
13 http://www.ieso.ca/Pages/Participate/Settlements/Global-Adjustment-Archive.aspx 
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Figure 5: Monthly GA Rate Trends Historically (applies to Class B GA Customers)14 
 

In addition to the HOEP and GA, a typical bill for a demand customer includes many other fixed 
and variable charges. See Appendix C for the Hydro Ottawa rate breakdowns. As with the other 
rate classes, the OEB is contemplating fixing the Delivery Charge for demand customers but the 
details are yet to be announced.  

3.1.2.1  50 - 1500 kW and 1500 - 5000 kW Peak Consumption 

Customers in each of these two demand customer rate classes pay the wholesale electricity 
(HOEP plus GA) plus various costs. The calculation for GA is different for customers above and 
below 1000 kW of consumption, called Class A and Class B GA customers respectively (not to be 
confused with Class A customers, sometimes a name referencing those with demand above 
5000 kW). The specifics on the various GA calculations are described in the sections below.  

3.1.2.2  5000 kW+ Peak Consumption 

Customers with a peak consumption of over 5000 kW are billed based on their billing demand 
in each billing period, as well as HOEP and other fixed and per-kWh charges. Also, as Class A GA 
Customers, their GA calculations are also based on their consumption during the top 5 grid 
peaks in the preceding 12-month base period. As a result, these customers have a strong 
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incentive to reduce their demand during these grid peaks, which can be done with 
conservation, solar, or energy storage. The summer grid peaks have been trending later in the 
afternoon and early evening. Facing solar panels more westward to align with the typical 
evening demand peaks may be an optimal design with today’s price trends, but it is risky to 
assume that the provincial demand curve will remain constant over 30 years. Storage is a more 
flexible solution and both require more research. 

3.1.2.3  Class B Global Adjustment 

As of July 1, 2017, customers with demand peaks between 1,000 and 5,000 kW will be given the 
option to opt in to the Class A GA rates. For customers below 1000 kW of peak demand or 
those below 5000 kW who do not opt in to Class A GA rates, the GA is determined by the IESO 
monthly and charged per kWh similarly to the HOEP15 (as shown in Figure 5). 
 

3.1.2.4 Class A Global Adjustment 

For consumers above the 5,000 kW threshold or those above 1,000 kW who opt in to Class A 
GA rates (as of July 1, 2017), the GA is based on the customers’ contribution to the total 
provincial demand during the 5 peak hours of the preceding 12-month base period 16. These 
customers are billed a portion of the system-wide total monthly GA costs based on their 
electricity demand during the grid peaks, not the monthly GA in Figure 5. The GA applied to a 
bill is based on their share of the grid peak periods approximately one year earlier17.  
 

3.2 Screening a Building 

There are some buildings that are more suitable for net metering with solar. The characteristics 
to look for are listed in Table 1 below. It is worth noting that significant LEED points can be 
achieved with a net metered solar installation. 

Table 1: Net Metering Screening Criteria 

                                                             
15 http://ieso.ca/Pages/Participate/Settlements/Global-Adjustment-for-Class-B.aspx 
16 http://ieso.ca/Pages/Participate/Settlements/Global-Adjustment-for-Class-A.aspx 
17 http://ieso.ca/Pages/Participate/Settlements/Peak-Demand-Factor-and-the-Global-Adjustment.aspx.  
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Residential or Small 
Commercial 

Demand Customers (50-1500 
kW & 1500-5000 kW) 

5000 kW+ 

Location 

Located where the grid has capacity to take the power (talk to Hydro Ottawa and refer to TAT 
DAT tables18) 

South exposure (±45°) with few obstacles shading the sunlight currently and for next 25+ years 

Size and Building Type 

Building use and design not expected to change in 25+ years 

Sloped roof are cheapest roofs for solar installations 

Roof structure able to support additional weight of solar panels (at least 4 lbs/ft2 but requires a 
structural engineer review and building permit approval) 

Easiest roof structure: 
- Reinforced cast-in-place concrete slabs 
- Concrete-on-steel deck 

But any building in good condition should be possible. Having As-Built drawings simplifies 
assessment. 

Solar installation can increase LEED point count (additional value of the solar)  

 

 

                                                             
18 http://fit.powerauthority.on.ca/program-resources/connection-availability-resources/transmission-
availability-tables 
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Residential or Small 
Commercial 

Demand Customers (50-1500 
kW & 1500-5000 kW) 

5000 kW+ 

Roof Type 

Roof recently resurfaced of not in need of resurfacing (ideally for 25 years) 

Easiest roof structure: 
- concrete slab roof 
- sloped roof (metal, standing seam roof is cheapest) 

Pipe, conduit or other services directly under the decking may complicate 

Electrical Design and Usage 

All electrical equipment currently up to date (one single entry per PIN, no outdated vault behind 
the meter) 

Consume significant power 
between 11am and 5pm in 
May-Oct 

Consume significant power 
during summer, centred 
around solar noon 

Consume significant power 
during summer grid peak (late 
afternoon) 

Financial 

Ability to finance the project.  Ability to access financing that 
does not require an expensive 
credit rating check, or pay with 
cash.  

 

 Can benefit from accelerated capital cost depreciation against 
other income. 

 

If the above screening is positive, a further test should be whether the investment is 
financeable.  For financing net metered systems, most lenders will require a credit rating 
assessment since the loan will be paid off only if the customer continues to consume as much 
power as the system will produce annually. This can result in higher transactional costs for small 
or mid commercial customers for whom a credit rating assessment is more expensive. For 
residential customers, a credit rating assessment is a relatively simple and inexpensive process.  
 
Another factor to consider is the impact on income taxes. As there is no revenue stream, the 
tax impact is due to a decrease in pre-tax expenses.  Typically, it is assumed to be minimal for 
most businesses and mute for non-taxable entities such as municipalities, thus it is excluded 
from these models.  
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3.3 Hydro Ottawa Implementation  

Hydro Ottawa has different connection requirements for different sizes of generation facilities. The rules 
may vary for each LDC and are listed in the Technical Interconnection Requirements, which are typically 
updated every 10 to 15 years.  In all cases, net-metered systems are connected behind-the-(host)-meter 
whether the metering is primary (i.e., greater than 750 V), or secondary (i.e., 750 V or less).  The existing 
meter is replaced with a bi-directional one. In most cases, Hydro Ottawa’s connection approval of a net 
metered system will be conditional on all the equipment on the up-stream side of the meter (connecting 
the property to the grid) meeting the current electrical code. In some cases, this may require upgrades; 
it is important to determine the cost impact of this prior to investing significant funds into a solar 
project. 

Projects of 10 kW Alternating Current (AC) or less do not require a Connection Impact Assessment, and 
are therefore, cheaper to connect (approximately $800). For customers on single phase lines, the 
maximum generation capacity allowed is 100 kW AC and may require the use of an inverter that 
produces lagging current to ensure that the power factor is in range.  

For customers with significant electrical load on site, a generation system can be installed that either: a) 
will never produce more than 25% of the minimum daytime load on site; or b) includes a reverse block 
switch that reduces the power generated if ever the generation is more than the on-site consumption. 
These systems are called “behind the meter” and benefit from a fast-tracked connection process at 
Hydro Ottawa.  

For connecting generation facilities over 250 kW AC, Hydro One often requires the installation of 
expensive transfer trip technology to ensure anti-islanding. Hydro Ottawa, however, tends to prefer 
supervisory control and data acquisition (SCADA) technology except in the case where the affected 
transmission station is shared with Hydro One.  

Hydro Ottawa makes their grid upgrade plan, the Distribution System Plan, publicly available however its 
implementation is dependent on approval from the regulatory bodies.   

4. Financial Models 

4.1 Assumptions Made 

As in any modeling process, many assumptions were made, the most important of which are outlined 
below. The validity of the models (summaries in Appendix A, details in Appendix B) depends on the 
accuracy of the assumptions.   

4.1.1 Assumptions, Electricity Price 

Predicting the price of electricity for the next 30 years is difficult, but necessary for the sake of these 
models. The price for electricity (the per kWh portion of a bill) is assumed to increase at 6% annually 
(which includes 2% annual inflation) for 10 years and then 2% annually (the inflation rate) thereafter. 
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Such leveling off is justified by an assumption that, when a certain price is reached per kWh, sometimes 
referred to as a ‘pain threshold,’ technology or behaviour will be developed to reduce costs.  

The historic trends in the per kWh portion of electricity prices is described in Section 2.1. Based on the 
historic trends of 7% annual increases for TOU customers and 35% for demand customers, the 
assumption used in these models is conservative. It should be noted that the assumed electricity price is 
above the IESO’s Energy Outlook document, which suggests that the wholesale electricity price will 
increase 0.4% annually for 10 years followed by 1% annual decreases for the following 10 years due to 
reduced investments in electricity resources19. As this is contemplating only the wholesale electricity 
price, not the GA, delivery charges, or inflation, the assumed electricity price increases are considered 
justifiable based on previous experience and available information. 

For the Class A GA customers, an even monthly distribution of the GA was assumed (recall, these 
customers are billed a portion of the monthly system-wide GA costs based on their electricity demand 
during the top 5 grid peaks, not the per-kWh GA as depicted in Figure 5).  It is also assumed that the 
timing of these grid peaks annually and daily will not change significantly over 30 years, although more 
research is needed to verify this assumption.  

It was assumed, for the Lemieux Water Treatment Plant solar installation which falls in the 1,500 – 5,000 
kW commercial customer class, that the City would opt into the Class A GA rates.  

4.1.2 Assumptions, Electricity Production 

The weather data used were the National Solar Radiation Data Base (NSRDB)20 files, which are satellite 
based and more recent than the alternative, Canadian Weather for Energy Calculations (CWEC), which is 
ground station based. This NSRDB data was selected because it has a focus on solar radiation and is 
therefore more appropriate for solar production assessments. Also, because it is more recent, it begins 
to factor in changing climactic conditions.  

Production losses because of snow are significant in Ottawa and are the most commonly under 
estimated loss factor. Soiling losses, which accounts for snow and dirt/bird droppings, assumed in these 
models are in Table 2.   

Table 2: Annual Snow and Soiling Loss Assumptions for Ottawa 

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 

85% 80% 35% 15% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 15% 40% 

 
Panels degrade in output over time. The assumed degradation rate was 0.5% annually based on best 
available research for the most common technology installed in a cold climate21. Other production loss 

                                                             
19 http://www.ieso.ca/Pages/Ontario's-Power-System/Ontario-Planning-Outlook/default.aspx 
20 http://rredc.nrel.gov/solar/old_data/nsrdb/1961-1990/tmy2/ 
21 http://www.nrel.gov/docs/fy16osti/67174.pdf 
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assumptions are site and equipment specific and vary depending on installation type (roof or ground), 
thus are not all listed here.  

For Class A GA customers, it was assumed that the solar array would be producing at 50% of nameplate 
capacity during the five grid peaks, however this is dependent on the orientation of the panels22. More 
thorough analysis of this assumption is recommended before implementation of a project.  
 
Due to limitations in the modeling tools used, it was necessary to assume that the solar projects start 
producing power in January. This is not likely due to winter weather and snow covered roofs at that 
time, but, because of the way Hydro Ottawa credits generation on a rolling basis, connecting the 
projects at any other time of year should not change the financial returns projected.  
 
Also, due to a limitation in the modeling tools used, it was also assumed that the sites never generate 
more than two months worth of on-site electricity consumption. This is realistic for the models 
presented in Appendices A and B but should be verified against the consumption trends of a site under 
consideration.  
 

4.1.3 Assumptions, Installation and Operating Costs 

After production, the most sensitive input to a solar model is the installation cost. This is also the most 
variable as solar costs have been changing significantly over the past 10 years, sometimes significantly in 
one month alone. One of the main reasons for the decline in installation costs is due to the mass 
production of solar equipment.  

One of the best sources of data for installation cost predictions is the National Renewable Energy 
Laboratory (NREL) in the United States. Installation costs for the past 7 years for each size of installation 
can be seen in Figure 6 below.   

                                                             
22 
http://www.ruor.uottawa.ca/bitstream/10393/32600/1/Impact%20of%20Tariffing%20on%20Optimal%20Orientati
on%20of%20Solar%20Modules%20third%20revision%20for%20UO%20repository.pdf AND personal 
communication from Joan Haysom relating to analysis undertaken on 2012 field performance of two Ottawa PV 
systems 
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Figure 6: NREL PV System cost benchmark summary ($USD, infl. adjusted), Q4 2009-Q1 2016 23 

NREL has published forward looking cost predictions which suggest commercial rooftop solar install costs 
to drop to $1.90 USD /W DC by 202024; however, these are higher than Canadian experience because of 
the high developer cost adders due to the tax credits for solar in the USA. Also, the NREL development 
costs are skewed upwards by large solar corporations who invest a significant amount of resources in risky 
project development. For customers looking solely to construct a single solar net-metered installation to 
offset their electricity costs, development costs can be assumed to be minimal.  

Another helpful resource is the Canadian Solar Industries Association (CanSIA), who have published a 
report predicting installation costs for the Ontario market which suggest install costs of $2.75/W DC for 
residential and $2.58-$2.40 for commercial scale projects in 201725. However, since these prices are based 
on the NREL data, the developer costs are also inflated in the CanSIA numbers.  

                                                             
23 http://www.nrel.gov/docs/fy16osti/66532.pdf 
24 http://www.nrel.gov/docs/fy17osti/67246.pdf 
25 http://www.cansia.ca/uploads/7/2/5/1/72513707/160802_-_cansia_submission_re_2017_fit-
mfit_price_review_vf_20.pdf 
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Since both studies were published, module costs have dropped significantly, from $0.64 USD/W DC to 
$0.40 USD/W DC, as shown in Figure 717. Projections show the module prices continuing to drop into 2017. 

 
Figure 7: Module Price Drop in Q3 2016 

In addition to the module price reduction, these models deviate from the NREL (thus CanSIA) cost 
estimates with the following corrections: 

• removal of the sales tax; 

• removal of the costs for land acquisition (as the net metering models assume the roof or nearby 
property of the customer is utilized for the solar installation); and 

• substituting the inflated USA developer costs ($0.43 USD/W DC) for more realistic numbers for 
the Ottawa region based on experience.  

Figures 8 and 9 show the historical trend line of solar costs for residential and commercial solar 
respectively, as published by NREL (converted to $CAD), with the corrections applied in 2016, thus the 
noticeable drop in costs that year. These install costs are then projected forward. Since 2009, the trend 
has been an average decrease in installation costs of 11.6% annually. For modelling purposes, a more 
conservative 5% annual decrease is assumed.  
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Figure 8: Commercial Scale Solar Installation Cost Trends and Projections 
 

 

Figure 9: Residential Scale Solar Installation Cost Trends and Projections 
 

For the models, an install year of 2018 is assumed. Based on the above analysis, the following 
installation costs were used, which include interconnection costs. It is assumed that HST will be 
recuperated by corporations but not by residential customers, so only the residential model includes 
HST on capital costs and electricity costs.   
 
 Residential: $2.59/W DC  

Commercial rooftop: $1.70/W DC for commercial 
Commercial groundmount: $2.40/W DC (assuming a 35% premium for single axis trackers) 
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The models are unlevered, assuming there is no financing.  

As there is no cash revenue stream, the income tax impact is only a decrease in pre-tax expenses. As this 
will differ for each business and mute for non-taxable entities such as municipalities, it is excluded from 
these models.  
 
Insurance cost for the residential model is assumed to be included in home insurance fees thus are zero 
for the residential model. For all other models, insurance costs are assumed to be 0.4% of the 
installation cost annually. All other operations and maintenance costs are projected to be $20/kW DC 
per year for all rooftop projects and $22/kW DC per year for groundmount projects where single axis 
tracking technology is used.  
 
Inflation on all operational costs is assumed to be 2% annually. 
 
A real discount rate of 4% with an inflation rate of 2% were assumed, resulting in a nominal discount 
rate of 6.08%. 

4.1.4 Assumptions, Equipment 

The equipment selected is all commonly used in the Ottawa area but is for modeling purposes only and 
is necessarily recommended.  

Panels: Canadian Solar, CS6U-330P (72 cell) 
 
Inverters:  
o Residential - Fronius Primo, 5 kW, 240VAC 
o Small Commercial: Fronius Symo 12.5 kW, 480VAC 
o 50-1500kW, 1500-5000kW, 5000kW+: Canadian Solar 60 kW, 480VAC 

Groundmount racking: single axis trackers 
 

4.1.5 Assumptions, System Design 

The following system design specifications were used as they are currently the most cost effective and 
common way to install solar projects. The orientation and tilt of the panels will become increasingly 
important, particularly for Class A GA customers, to match peak demand.  
 

Sloped roofs: Mounted parallel to roof slope 
 
Flat roofs: 

Pitch: 1.5m (toe to toe spacing) 
Tilt: 10° 
Azimuth: in line with building 
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Groundmount:  
 Pitch: 10 m (toe to toe spacing) 
 Tilt: variable with tracking 

Azimuth: 0 (due south) 
 

5. Virtual Net Metering – Opportunities and Benefits 

Virtual net metering (also known as “shared solar” or “community solar) allows multiple customers to 
share the output from a single power generation facility that is not physically connected to their 
property or their meter. This mechanism goes a step beyond net metering, which allows individuals to 
sell excess energy produced by their on-site solar system back to the utility grid and receive credits on 
their electric bill. The province’s “aggregate net metering” policy proposed in the draft net metering 
rules is a partial virtual net metering policy, but is limited to meters owned by the same entity. A full 
expression of the policy would include community net metering, where unrelated entities can opt to 
offset their meter from the same generation facility26.  

Virtual net metering is used in several US states to encourage and expand investment in distributed 
solar generating capacity and meet long term renewable energy targets, while at the same time 
providing communities more control over their energy systems and generating local economic 
development. States that use virtual net metering have passed special legislation to give local utilities 
the authority to credit the power fed into the local grid by a solar generator to the accounts of 
participating customers that have a financial interest in that generator. The legislation also specifies 
distribution or other fees that utilities can charge for the service27 28. 

In Canada, virtual net metering is allowed in Alberta and Nova Scotia. In Nova Scotia a “Renewable to 
Retail” tariff structure was recently introduced to allow renewable generators to sell directly to 
customers29. 

The benefits of virtual net metering include the following:  

a) It allows homeowners and businesses that do not have the interest or suitable roofs or 
land for their own net metered project to still stabilize their electricity costs through 
investment in or purchase of renewable power.  

b) This greatly expands the potential for local clean power generation for renewable 
energy co-ops 

                                                             

26 https://ilsr.org/virtual-net-metering/ 

27http://www.theenergycollective.com/jeremy-gottlieb/325231/virtual-net-metering-and-future-
community-solar 

28http://www.ncsl.org/research/energy/net-metering-policy-overview-and-state-legislative-
updates.aspx 

29http://www.nspower.ca/en/home/about-us/electricity-rates-and-regulations/regulatory-
initiatives/renewable-to-retail.aspx 



 

21 
May 10, 2017 

c) Even better, like net metering, this new capacity is financed from community 
investment of customers rather than the LDC or Provincial investment – therefore it 
does not increase electricity prices 

d) Because the power produced is utilized within the community, virtual net metering is 
effectively an “in-front of the meter” conservation and demand management measure – 
reducing demand on the grid as a whole. 

e) Virtual net metering can therefore be used by LDCs towards the meeting of their 
conservation and demand management targets 

f) Virtual net metering of local generation sources will be a key component of the fully 
functioning micro grids and smart grids of the future, along with power storage and web 
based demand response, so bringing it about now will provide useful experience for the 
future. 

In Ontario, only renewable energy generators who participate in the province’s wholesale market (like 
Bullfrog Power) can retail their power directly to customers.  Local power generators (such as renewable 
energy cooperatives) may only sell electricity to the grid (the IESO), or to a customer on the same 
property as the renewable energy generator. To enable community virtual net metering, the LDCs need 
to be given the authority to credit the power fed into the local grid by a generator to the accounts of the 
customers who are financing that generator. 
 

6. Final Recommendations  

The results of this modeling exercise show a positive net present value for a net metered solar 
system for all customer classes except residential. When comparing the modeled sites, the 
results suggest that net metering is currently most attractive to small commercial customers, 
followed by 5,000 kW+ customers, 50 - 1,500 kW customers, and finally 1,500 - 5,000 kW 
customers. This report shows that, for all sites, and in particular for ROPEC, Carleton Heights 
Community Centre, and Goulbourn Recreation Complex, the predicted returns justify more 
thorough analysis. Next steps would include structural, roof age, and grid connection 
assessments.  

These results are simply based on one site for each customer class, however, and should not be 
assumed to be representative of the entire customer class.  
 
As solar install costs continue to drop, the predictions for return will improve. It should be 
noted, however, that the solar install costs will, at some point, at least level and possibly 
increase if labour costs and connection costs increase, so waiting too long may not prove 
beneficial.  
 
What these models demonstrate is the relative benefit of solar installations on sloped roofs as 
compared to flat roofs. The installation costs are lower and often slopes are steeper than 10 
degrees, thus more ideal for solar generation, assuming the orientation of the roof is plus or 
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minus 30 degrees from south. In general, buildings that meet the screening criteria listed in 
Table 1 will have a higher internal rate of return than another building in the same rate class.   
 
It is important to note that the results for Class A GA customers are very dependent on the 
solar production during the grid peaks. As a result, variation in the timing of the grid peaks will 
have a noticeable impact on the financial returns. There is a possibility that grid peaks in 
Ontario will shift more towards the winter, with a focus on electrification of heating and 
transportation. This would negatively impact the financial benefit of a solar project on Class A 
GA customers. At the moment, the returns for these customers are relatively lucrative.  

As modeled, the 1.5 MW solar installation at ROPEC would offset approximately 11% of ROPEC’s 
power consumption. If all the open land available on the property were used for solar generation, 
the generation would offset approximately half of the electricity currently consumed. A thorough 
geotechnical assessment would be required to confirm if this is possible as much of the land 
available is an old sewage lagoon. 
 
Specifically, for Carleton Heights Community Centre, there is more room on the roof than is 
needed for the modeled system. If the aggregate net metering policy passes, there would be an 
opportunity to install more solar capacity on that roof to offset consumption at another nearby 
City building.  
 
The relatively lower return for a residential customer is due to the higher installation costs per 
kW, which includes HST. An option to reduce installation costs would be to apply for an HST 
number and claim back the HST paid on the installation.  
 
As the financial returns of these models are all below the City’s investment threshold of 5 year 
simple paybacks, but still in the range that would be attractive for some investors, social 
investors in particular, it would be worthwhile for the City to consider an arrangement with a 
third party solar power provider. In this case, the third party provider would own and operate 
the solar equipment and would sell that power to the City at an agreed upon rate for 25 to 30 
years. This would allow the City to avoid all capital costs while also protecting themselves from 
power price increases. In a collaboration with a social investment partner, this could also be a 
way to engage the community in Ottawa’s renewable energy evolution.  
 

6.1 Future Potential Research 

The assumption in this report is that grid peaks remain relatively constant for the next 30 years, but 
there are many factors that affect when the grid peaks occur. To more accurately validate the financial 
viability of net metered solar installations for Class A GA customers (those exposed to grid peaks), a 
more comprehensive prediction of the grid peak trends is recommended.   
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Research into the impact of the proposed third-party ownership regulation is recommended to 
understand how such a regulation change would affect the opportunity that exists today through private 
power purchase agreements between an on-site generator and a customer.  

Virtual net metering of local generation sources will be a key component of the fully functioning micro 
grids and smart grids of the future, along with power storage and web based demand response. To 
prepare Ottawa for that future, it is recommended that a review of the state of demand response 
mechanisms, including energy storage technologies and web-based demand curtailment, be 
undertaken. Such a study should aim to identify the expected timeframe for financial viability of demand 
response mechanisms alone and combined with net metered generation to reduce peaks for demand 
customers in particular.  

As aggregated net metering is being considered by the Province, a review of the potential for such 
installations in Ottawa could be the catalyst so often necessary to instigate collective action projects.  
Similarly, a study of the potential for virtual net metering opportunities in Ottawa is recommended to 
demonstrate the benefit of such a policy to the provincial regulators as they contemplate the net 
metering policy repertoire. If a suitable site is identified and a business case demonstrated, a pilot 
project co-hosted by the City of Ottawa, Energy Ottawa, and community players such as OREC would be 
a recommended next step. 

The impact of Ontario’s carbon price, which, as of January 1, 2017 is applicable to large consumers, on 
the business case for net metering would expand upon the findings of this review.  

Finally, a verification of the LEED points available for net metered customers under Version 4 of the 
LEED program would augment this study.  

 



 

 

Ottawa Renewable Energy Co-operative Inc. 
969 Wellington Street West, Suite 200, 

Ottawa, Ontario, K1Y 2X7 
www.orec.ca 

 

Appendix A - Net Metering Model Summaries 
  



 
 
 

  

BACKGROUND 
This report is part of an overview report on 
net metering in the City of Ottawa and is 
meant for illustrative purposes only.  The 
design is based on industry norms and are 
within 5% of OREC’s operational data. Site 
specific assessments should be made to 
verify viability, costs, and production 
numbers.   
 

THIRD PARTY FINANCING OPTION 
Net metered solar projects can be installed, 
owned and operated by a third party and the 
electricity sold to the property owner 
through a power purchase agreement. In 
this case, the property owner is not required 
to provide capital up front and may be able 
to purchase power for a fixed price per 
kilowatt hour for 20 to 30 years.  

 

Results: 
 

Net Present Value: -$394.00 
Simple Payback Period: 15.1 yrs 
Internal rate of Return: 5.91% 
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NET METERED 

SOLAR PV 

-residential rate class- 

 
 

 

 

FINDINGS 
This model found that, for a typical residential 
customer, a solar system under the net 
metering program would pay back in 15 years. 
To improve this value, it is necessary to reduce 
the installation costs. Waiting for install costs to 
drop may be an option, or recuperating HST 
through CRA registration. Residential customers 
with high consumption during summer peak 
hours may see more attractive financial returns. 

SCREENING CRITERIA 

• Solar access for 25+ years 

• Grid capacity to connect  

• Electrical service up to code 

• Roof structurally able to support the panels 
and recently resurfaced 

• Consume sufficient electricity between 
11am and 5 pm in May-Oct. 

• Ability to finance the installation 

ASSUMPTIONS 
Solar Design 
Capacity: 5 kW AC, 6.6 kW DC 
Azimuth: 0 degrees (due south) 
Tilt: 18 degrees (flush with roof) 
 
Financial 

• Install cost of $2.59/W DC 

• Installed in 2018 

• Time of Use Billing calculation for 
production (expected in 2018)  

• Electricity grid rate increases: 4% annual 
for 10 years and flatlined after that 

• Inflation (on electricity price, 
operational costs, etc): 2% annually 

• HST: added to costs 

• Income tax impact: none 

• Insurance impact: none 

• Operational costs: $20/kW DC 

• Real discount rate: 4% 
 

Equipment Modeled 
Panels: Canadian Solar, CS6U-330P (72 cell) 
Inverters: Fronius Primo 

0

1000

2000

3000

4000

5000

6000

0 1 2 3 4 5 6 7 8 9 101112131415161718192021222324252627282930

Electricity Bill Comparison - Residential

Bill w/ system ($/yr) Bill w/o system ($/yr) Value of savings ($)



 
 
 

  

Results: 
 

Net Present Value: $76,774 
Simple Payback Period: 8.9 years 
Internal rate of Return: 12.4% 
 

 

NET METERED 

SOLAR PV 

-residential rate class- 

BACKGROUND 
This report is part of an overview report on 
net metering in the City of Ottawa and is 
meant for illustrative purposes only.  The 
design is based on industry norms and are 
within 5% of OREC’s operational data. Site 
specific assessments should be made to 
verify viability, costs, and production 
numbers.  
 

THIRD PARTY FINANCING OPTION 
Net metered solar projects can be installed, 
owned and operated by a third party and the 
electricity sold to the property owner 
through a power purchase agreement. In 
this case, the property owner is not required 
to provide capital up front and may be able 
to purchase power for a fixed price per 
kilowatt hour for 20 to 30 years.  
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FINDINGS 
This model demonstrates that a solar 
installation on the roof of CHCC in 2018 has a 
positive NPV. The returns predicted would be 
relatively attractive to a financial partner. As the 
roof has additional space, this site could, if 
supportive policies are adopted in 2017 by the 
Province, also be a demonstration for aggregate 
net metering, offsetting consumption of a 
nearby City facility.   
 
SCREENING CRITERIA 

• Solar access for 25+ years 

• Grid capacity to connect  

• Electrical service up to code 

• Roof structurally able to support the panels 
and recently resurfaced 

• Consume sufficient electricity between 
11am and 5 pm in May-Oct. 

• Ability to finance the installation 

ASSUMPTIONS 
Solar Design 
Capacity: 37.5 kW AC, 47.6 kW DC 
Azimuth: 96 panels 37 degrees E of S + 48 
panels 52 degrees W of S 
Tilt: 20 degrees (flush with roof) 
 
Financial 

• Install cost of $1.70/W DC 

• Installed in 2018 

• Time of Use Billing calculation for 
production (expected in 2018)  

• Electricity grid rate increases: 4% annual 
for 10 years and flatlined after that 

• Inflation (on electricity price, 
operational costs, etc): 2% annually 

• HST: recuperated 

• Income tax impact: none 

• Insurance cost: 0.4% of capital cost 

• Operational costs: $20/kW DC 

• Real discount rate: 4% 
 

Equipment Modeled 
Panels: Canadian Solar, CS6U-330P (72 cell) 
Inverters: Fronius Symo 12.5 kW 
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Results: 
 

Net Present Value: $750,062 
Simple Payback Period: 9.9 yrs 
Internal rate of Return: 10.76% 
 

 

BACKGROUND 
This report is part of an overview report on 
net metering in the City of Ottawa and is 
meant for illustrative purposes only.  The 
design is based on industry norms and are 
within 5% of OREC’s operational data. Site 
specific assessments should be made to 
verify viability, costs, and production 
numbers.   
 

THIRD PARTY FINANCING OPTION 
Net metered solar projects can be installed, 
owned and operated by a third party and the 
electricity sold to the property owner 
through a power purchase agreement. In 
this case, the property owner is not required 
to provide capital up front and may be able 
to purchase power for a fixed price per 
kilowatt hour for 20 to 30 years.  

 

NET METERED 

SOLAR PV 

-residential rate class- 
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FINDINGS 
This model demonstrates that a net metered 
solar installation on the roof of Goulbourn rec 
Centre in 2018 has a positive NPV. The returns 
predicted would be relatively attractive to a 
financial partner. The solar generation would 
offset approximately 20% of the electricity 
consumed on site. If delivery charges are fixed 
for this customer class, these return 
expectations will be slightly affected.  

SCREENING CRITERIA 

• Solar access for 25+ years 

• Grid capacity to connect  

• Electrical service up to code 

• Roof structurally able to support the panels 
and recently resurfaced 

• Consume significant power during summer, 
centered around solar noon  

• Ability to finance the installation 

ASSUMPTIONS 
Solar Design 
Capacity: 600 kW AC, 666 kW DC 
Azimuth: 612 panels SW, 1404 panels SE 
Tilt: 10 degrees 
 
Financial 

• Install cost of $1.70/W DC 

• Installed in 2018 

• Wholesale (HOEP + Class B GA) billing 
valuation for production (as currently)  

• Electricity grid rate increases: 4% annual 
for 10 years and flatlined after that 

• Inflation (on electricity price, 
operational costs, etc): 2% annually 

• HST: recuperated 

• Income tax impact: none 

• Insurance cost: 0.4% of capital cost 

• Operational costs: $20/kW DC 

• Actual discount rate: 4% 
 

Equipment Modeled 
Panels: Canadian Solar, CS6U-330P (72 cell) 
Inverters: Canadian Solar 60 kW 
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BACKGROUND 
This report is part of an overview report on 
net metering in the City of Ottawa and is 
meant for illustrative purposes only.  The 
design is based on industry norms and are 
within 5% of OREC’s operational data. Site 
specific assessments should be made to 
verify viability, costs, and production 
numbers.   
 

THIRD PARTY FINANCING OPTION 
Net metered solar projects can be installed, 
owned and operated by a third party and the 
electricity sold to the property owner 
through a power purchase agreement. In 
this case, the property owner is not required 
to provide capital up front and may be able 
to purchase power for a fixed price per 
kilowatt hour for 20 to 30 years.  

 

Results: 
 

Net Present Value: $311,635 
Simple Payback Period: 12.5 yrs 
Internal rate of Return: 8.01% 
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FINDINGS 
A solar project at Lemieux was found to have a 
reasonable NPV and IRR. Compared to other 
sites modeled, it is not the most financially 
attractive, but still in a financeable range. 
Because of the flat roof and low slope design, 
production expectations are slightly lower, 
relative to sloped roof buildings. Structural 
analysis and system design optimization may 
improve return predictions. 

SCREENING CRITERIA 

• Solar access for 25+ years 

• Grid capacity to connect  

• Electrical service up to code 

• Roof structurally able to support the panels 
and recently resurfaced 

• Consume significant power during summer, 
centered around solar noon  

• Ability to finance the installation 
 

ASSUMPTIONS 
Solar Design 
Capacity: 600 kW AC, 677 kW DC 
Azimuth: 2052 panels, 16 degrees E of S 
Tilt: 10 degrees 
 
Financial 

• Install cost of $1.70/W DC 

• Installed in 2018 

• Wholesale (HOEP + Class A GA) billing 
valuation for production 

• Electricity grid rate increases: 4% annual 
for 10 years and flatlined after that 

• Inflation (on electricity price, 
operational costs, etc): 2% annually 

• HST: recuperated 

• Income tax impact: none 

• Insurance cost: 0.4% of capital cost 

• Operational costs: $20/kW DC 

• Actual discount rate: 4 % 
 

Equipment Modeled 
Panels: Canadian Solar, CS6U-330P (72 cell) 
Inverters: Canadian Solar 60 kW, 480 VAC 
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BACKGROUND 
This report is part of an overview report on 
net metering in the City of Ottawa and is 
meant for illustrative purposes only.  The 
design is based on industry norms and are 
within 5% of OREC’s operational data. Site 
specific assessments should be made to 
verify viability, costs, and production 
numbers.   

THIRD PARTY FINANCING OPTION 
Net metered solar projects can be installed, 
owned and operated by a third party and the 
electricity sold to the property owner 
through a power purchase agreement. In 
this case, the property owner is not required 
to provide capital up front and may be able 
to purchase power for a fixed price per 
kilowatt hour for 20 to 30 years.  

 

Results: 
 

Net Present Value: $3,299,062 
Simple Payback Period: 9.9 years 
Internal rate of Return: 11.05% 
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FINDINGS 
A net metered groundmount solar installation at 
ROPEC shows a viable financial return. As 
modeled, it would offset approximately 11% of 
ROPEC’s power consumption. If all the open 
land available on the property were used for 
solar generation, the generation would offset 
approximately half of the electricity currently 
consumed. Grid capacity verification as well as a 
thorough geotechnical assessment would be 
required to confirm if this is possible. 

SCREENING CRITERIA 

• Solar access for 25+ years 

• Grid capacity to connect  

• Electrical service up to code 

• Sufficient space on the ground for 600 kW 
DC installation (4-5 acres) within 500 m. of 
existing service entry 

• Consume significant power during summer 
grid peak (late afternoon)  

• Ability to finance the installation 

ASSUMPTIONS 
Solar Design 
Capacity: 1,500 kW AC, 1,8OO kW DC 
Azimuth: Due South 
Tilt: single axis tracking 
 
Financial 

• Install cost of $2.40/W DC 

• Installed in 2018 

• Wholesale (HOEP + Class A GA) billing 
valuation for production (as currently)  

• Electricity grid rate increases: 4% annual 
for 10 years and flatlined after that 

• Inflation (on electricity price, 
operational costs, etc): 2% annually 

• HST: recuperated 

• Income tax impact: none 

• Insurance cost: 0.4% of capital cost 

• Operational costs: $22/kW DC 

• Actual discount rate: 4% 
 

Equipment Modeled 
Panels: Canadian Solar, CS6U-330P (72 cell) 
Inverters: Canadian Solar 60 kW, 480VAC 
Racking: Single axis trackers 
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Appendix B - Net Metering Inputs and Cash Flow Models 

  



Net Meter Model - Resdential
SYSTEM DESIGN KEY
Nameplate capacity (kW) 6.60672 Calculated
Year 1 net energy (kWh/year) 0 Input from SAM

SYSTEM COSTS RESULTS
Total Installed Cost ($) 18,973 LCOE (real) ¢/kWh 16.75
Operation and Maintenance (O&M) LCOE (nominal), ¢/kWh 21.08

Fixed (Annual) O&M ($/yr) n/a NPV -394
Escalation rate (%/year) n/a Payback period, years 15.15

Fixed O&M ($/kW-yr) 20
Escalation rate (%/year) 0.00

Variable O&M ($/MWh) 0
Escalation rate (%/year) 0.00

ANALYSIS PARAMETERS
Analysis period (years) 30
Inflation rate (%/year) 2.00
Real discount rate (%/year) 4.00 3.83 for IRR
Nominal discount rate (%/year) 6.08

TAX AND INSURANCE RATES
Federal income tax rate (%) 0.00
State income tax rate (%) 0.00
Sales tax (% of direct costs) 13.00
Insurance rate (%/year) 0.00
Property Tax (%/year)

Assessed percentage (% of total installed cost) 100.00
Assessed value ($) 18,973
Annual decline (%/year) 0
Property tax rate (% of assessed value) 0

SALVAGE VALUE
Net Salvage Value (% of total installed cost) 0.00

ANNUAL VALUES 0 1 2 3 4 5 10 15 20 25 30
Annual energy (kWh) 0 7,756 7,717 7,679 7,640 7,602 7,414 7,231 7,052 6,877 6,707
Value of electricity savings ($) 0 964 1,017 1,078 1,139 1,209 1,600 1,752 1,911 2,093 2,289
State depreciation percentages (fraction)
Federal depreciation percentages (fraction)
Annual fixed O&M cost ($) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual O&M cost per capacity ($/kW)

Annual O&M cost per capacity ($) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual O&M by production ($/MWh)

Annual O&M by production ($) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Janice
Rectangle

Janice
Typewritten text
Residential



Net Metering Cash Flow - Residential
Operating Year 0 1 5 10 15 20 25 30

Production
Annual energy (AC kWh) 0 7,756 7,602 7,414 7,231 7,052 6,877 6,707

Savings
Value of electricity savings ($) 0 964 1,209 1,600 1,752 1,911 2,093 2,289

Operating Expenses
Operation and Maintenance (O&M)

Fixed annual cost in $
Or from annual schedule 0 0 0 0 0 0 0

Capacity cost in $/kW 132 143 158 174 192 213 235
Or from annual schedule 0 0 0 0 0 0 0

Variable cost in $/MWh 0 0 0 0 0 0 0
Or from annual schedule 0 0 0 0 0 0 0

Insurance 0 0 0 0 0 0 0
Property tax 0 0 0 0 0 0 0
Salvage value 0 0 0 0 0 0 0
Total operating expenses 132 143 158 174 192 213 235

Property assesed value 18,973 18,973 18,973 18,973 18,973 18,973 18,973

After-tax annual costs -18,973 -132 -143 -158 -174 -192 -213 -235
After-tax value of energy generated by system 0 964 1,209 1,600 1,752 1,911 2,093 2,289
After-tax cash flow -18,973 832 1,066 1,442 1,578 1,719 1,880 2,054

Payback Period Calculation
Initial investment 18,973
After-tax cash flow 832 1,066 1,442 1,578 1,719 1,880 2,054
Debt interest payment 0 0 0 0 0 0 0
Less tax on debt interest, Res. Mortgage and Comm. only 0 0 0 0 0 0 0
Debt principal payment 0 0 0 0 0 0 0
Cash flow for payback calculation -18,973 832 1,066 1,442 1,578 1,719 1,880 2,054
Cumulative cash flow -18,973 -18,140 -14,253 -7,846 -236 8,078 17,158 27,084
Payback fraction 1.00 1.00 1.00 1.00 0.00 0.00 0.00
Payback period 15.15



Net Meter Model- Small Commercial (CHCC)
SYSTEM DESIGN KEY
Nameplate capacity (kW) 47.5684 Calculated
Year 1 net energy (kWh/year) 0 Input from SAM

SYSTEM COSTS RESULTS
Total Installed Cost ($) 80,847 LCOE (real) ¢/kWh 11.77
Operation and Maintenance (O&M) LCOE (nominal), ¢/kWh 14.81

Fixed (Annual) O&M ($/yr) n/a NPV 76,774
Escalation rate (%/year) n/a Payback period, years 8.90

Fixed O&M ($/kW-yr) 20
Escalation rate (%/year) 0.00

Variable O&M ($/MWh) 0
Escalation rate (%/year) 0.00

ANALYSIS PARAMETERS
Analysis period (years) 30
Inflation rate (%/year) 2.00
Real discount rate (%/year) 4.00 10.20 for IRR
Nominal discount rate (%/year) 6.08

TAX AND INSURANCE RATES
Federal income tax rate (%) 0.00
State income tax rate (%) 0.00
Sales tax (% of direct costs) 0.00
Insurance rate (%/year) 0.40
Property Tax (%/year)

Assessed percentage (% of total installed cost) 100.00
Assessed value ($) 80,847
Annual decline (%/year) 0
Property tax rate (% of assessed value) 0

SALVAGE VALUE
Net Salvage Value (% of total installed cost) 0.00

ANNUAL VALUES 0 1 2 3 4 5 10 15 20 25 30
Annual energy (kWh) 0 53,318 53,051 52,786 52,522 52,259 50,966 49,704 48,474 47,274 46,104
Value of electricity savings ($) 0 8,297 8,750 9,279 9,806 10,409 13,774 15,095 16,468 18,032 19,565
State depreciation percentages (fraction) 0.00 0.33 0.33 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Federal depreciation percentages (fraction) 0.00 0.33 0.33 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual fixed O&M cost ($) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual O&M cost per capacity ($/kW)

Annual O&M cost per capacity ($) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual O&M by production ($/MWh)

Annual O&M by production ($) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



Net Metering Cash Flow - CHCC
Operating Year 0 1 5 10 15 20 25 30

Production
Annual energy (AC kWh) 0 53,318 52,259 50,966 49,704 48,474 47,274 46,104

Savings
Value of electricity savings ($) 0 8,297 10,409 13,774 15,095 16,468 18,032 19,565

Operating Expenses
Operation and Maintenance (O&M)

Fixed annual cost in $
Or from annual schedule 0 0 0 0 0 0 0

Capacity cost in $/kW 951 1,030 1,137 1,255 1,386 1,530 1,689
Or from annual schedule 0 0 0 0 0 0 0

Variable cost in $/MWh 0 0 0 0 0 0 0
Or from annual schedule 0 0 0 0 0 0 0

Insurance 323 350 386 427 471 520 574
Property tax 0 0 0 0 0 0 0
Salvage value 0 0 0 0 0 0 0
Total operating expenses 1,275 1,380 1,523 1,682 1,857 2,050 2,264

Property assesed value 80,847 80,847 80,847 80,847 80,847 80,847 80,847

Payback Period Calculation
Initial investment 80,847
After-tax cash flow 7,023 9,029 12,250 13,413 14,611 15,982 17,301
Debt interest payment 0 0 0 0 0 0 0
Less tax on debt interest, Res. Mortgage and Comm. only 0 0 0 0 0 0 0
Debt principal payment 0 0 0 0 0 0 0
Cash flow for payback calculation -80,847 7,023 9,029 12,250 13,413 14,611 15,982 17,301
Cumulative cash flow -80,847 -73,825 -40,939 13,437 78,115 148,788 225,986 309,976
Payback fraction 1.00 1.00 0.00 0.00 0.00 0.00 0.00
Payback period 8.90



Net Meter Model: 50-1500kW (GRC)
SYSTEM DESIGN KEY
Nameplate capacity (kW) 665.957 Calculated
Year 1 net energy (kWh/year) 0 Input from SAM

SYSTEM COSTS RESULTS
Total Installed Cost ($) 1,131,860 LCOE (real) ¢/kWh 11.67
Operation and Maintenance (O&M) LCOE (nominal), ¢/kWh 14.68

Fixed (Annual) O&M ($/yr) n/a NPV 750,063
Escalation rate (%/year) n/a Payback period, years 9.86

Fixed O&M ($/kW-yr) 20
Escalation rate (%/year) 0.00

Variable O&M ($/MWh) 0
Escalation rate (%/year) 0.00

LOAN PARAMETERS
Debt fraction (% of total installed cost) 0.00
Loan term (years) 30
Loan rate (%/year) 5.00

ANALYSIS PARAMETERS
Analysis period (years) 30
Inflation rate (%/year) 2.00
Real discount rate (%/year) 4.00 8.59 for IRR
Nominal discount rate (%/year) 6.08

TAX AND INSURANCE RATES
Federal income tax rate (%) 0.00
State income tax rate (%) 0.00
Sales tax (% of direct costs) 0.00
Insurance rate (%/year) 0.40
Property Tax (%/year)

Assessed percentage (% of total installed cost) 100.00
Assessed value ($) 1,131,860
Annual decline (%/year) 0
Property tax rate (% of assessed value) 0

SALVAGE VALUE
Net Salvage Value (% of total installed cost) 0.00

ANNUAL VALUES 0 1 2 3 4 5 10 15 20 25 30
Annual energy (kWh) 0 753,097 749,332 745,585 741,857 738,148 719,878 702,060 684,683 667,736 651,209
Value of electricity savings ($) 0 104,977 110,368 116,682 122,931 130,085 169,490 182,863 196,375 211,747 227,959
State depreciation percentages (fraction) 0.00 0.33 0.33 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Federal depreciation percentages (fraction) 0.00 0.33 0.33 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual fixed O&M cost ($) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual O&M cost per capacity ($/kW)

Annual O&M cost per capacity ($) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual O&M by production ($/MWh)

Annual O&M by production ($) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



Net Metering Cash Flow - GRC
Operating Year 0 1 5 10 15 20 25 30

Production
Annual energy (AC kWh) 0 753,097 738,148 719,878 702,060 684,683 667,736 651,209

Savings
Value of electricity savings ($) 0 104,977 130,085 169,490 182,863 196,375 211,747 227,959

Operating Expenses
Operation and Maintenance (O&M)

Fixed annual cost in $
Or from annual schedule 0 0 0 0 0 0 0

Capacity cost in $/kW 13,319 14,417 15,918 17,574 19,403 21,423 23,653
Or from annual schedule 0 0 0 0 0 0 0

Variable cost in $/MWh 0 0 0 0 0 0 0
Or from annual schedule 0 0 0 0 0 0 0

Insurance 4,527 4,901 5,411 5,974 6,596 7,282 8,040
Property tax 0 0 0 0 0 0 0
Salvage value 0 0 0 0 0 0 0
Total operating expenses 17,847 19,318 21,328 23,548 25,999 28,705 31,693

Property assesed value 1,131,860 1,131,860 1,131,860 1,131,860 1,131,860 1,131,860 1,131,860

Payback Period Calculation
Initial investment 1,131,860
After-tax cash flow 87,130 110,767 148,162 159,315 170,376 183,042 196,266
Debt interest payment 0 0 0 0 0 0 0
Less tax on debt interest, Res. Mortgage and Comm. only 0 0 0 0 0 0 0
Debt principal payment 0 0 0 0 0 0 0
Cash flow for payback calculation -1,131,860 87,130 110,767 148,162 159,315 170,376 183,042 196,266
Cumulative cash flow -1,131,860 -1,044,730 -639,691 21,479 795,211 1,625,382 2,515,730 3,471,109
Payback fraction 1.00 1.00 0.86 0.00 0.00 0.00 0.00
Payback period 9.86



Net Meter Model:1,500-5,000kW (Lemieux)
SYSTEM DESIGN KEY
Nameplate capacity (kW) 677.849 Calculated
Year 1 net energy (kWh/year) 0 Input from SAM

SYSTEM COSTS RESULTS
Total Installed Cost ($) 1,152,073 LCOE (real) ¢/kWh 12.19
Operation and Maintenance (O&M) LCOE (nominal), ¢/kWh 15.34

Fixed (Annual) O&M ($/yr) n/a NPV 311,635
Escalation rate (%/year) n/a Payback period, years 12.49

Fixed O&M ($/kW-yr) 20
Escalation rate (%/year) 0.00

Variable O&M ($/MWh) 0
Escalation rate (%/year) 0.00

ANALYSIS PARAMETERS
Analysis period (years) 30
Inflation rate (%/year) 2.00
Real discount rate (%/year) 4.00 5.89 for IRR
Nominal discount rate (%/year) 6.08

TAX AND INSURANCE RATES
Federal income tax rate (%) 0.00
State income tax rate (%) 0.00
Sales tax (% of direct costs) 0.00
Insurance rate (%/year) 0.40
Property Tax (%/year)

Assessed percentage (% of total installed cost) 100.00
Assessed value ($) 1,152,073
Annual decline (%/year) 0
Property tax rate (% of assessed value) 0

SALVAGE VALUE
Net Salvage Value (% of total installed cost) 0.00

ANNUAL VALUES 0 1 2 3 4 5 10 15 20 25 30
Annual energy (kWh) 0 733,536 729,868 726,219 722,588 718,975 701,179 683,824 666,899 650,392 634,294
Value of electricity savings ($) 0 32,460 88,865 94,116 99,548 105,468 139,831 153,140 167,435 183,367 200,728
State depreciation percentages (fraction) 0.00 0.33 0.33 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Federal depreciation percentages (fraction) 0.00 0.33 0.33 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual fixed O&M cost ($) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual O&M cost per capacity ($/kW)

Annual O&M cost per capacity ($) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual O&M by production ($/MWh)

Annual O&M by production ($) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



Net Metering Cash Flow - Lemieux
Operating Year 0 1 5 10 15 20 25 30

Production
Annual energy (AC kWh) 0 733,536 718,975 701,179 683,824 666,899 650,392 634,294

Savings
Value of electricity savings ($) 0 32,460 105,468 139,831 153,140 167,435 183,367 200,728

Operating Expenses
Operation and Maintenance (O&M)

Fixed annual cost in $
Or from annual schedule 0 0 0 0 0 0 0

Capacity cost in $/kW 13,557 14,675 16,202 17,888 19,750 21,806 24,075
Or from annual schedule 0 0 0 0 0 0 0

Variable cost in $/MWh 0 0 0 0 0 0 0
Or from annual schedule 0 0 0 0 0 0 0

Insurance 4,608 4,988 5,507 6,081 6,713 7,412 8,184
Property tax 0 0 0 0 0 0 0
Salvage value 0 0 0 0 0 0 0
Total operating expenses 18,165 19,663 21,709 23,969 26,463 29,218 32,259

Property assesed value 1,152,073 1,152,073 1,152,073 1,152,073 1,152,073 1,152,073 1,152,073

Payback Period Calculation
Initial investment 1,152,073
After-tax cash flow 14,295 85,805 118,122 129,171 140,972 154,150 168,470
Debt interest payment 0 0 0 0 0 0 0
Less tax on debt interest, Res. Mortgage and Comm. only 0 0 0 0 0 0 0
Debt principal payment 0 0 0 0 0 0 0
Cash flow for payback calculation -1,152,073 14,295 85,805 118,122 129,171 140,972 154,150 168,470
Cumulative cash flow -1,152,073 -1,137,778 -826,150 -304,210 319,104 1,000,156 1,744,323 2,557,763
Payback fraction 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Payback period 12.49



Net Meter Model: 5,000+kW (ROPEC)
SYSTEM DESIGN KEY
Nameplate capacity (kW) 1783.81 Calculated
Year 1 net energy (kWh/year) 0 Input from SAM

SYSTEM COSTS RESULTS
Total Installed Cost ($) 4,287,220 LCOE (real) ¢/kWh 12.00
Operation and Maintenance (O&M) LCOE (nominal), ¢/kWh 15.11

Fixed (Annual) O&M ($/yr) n/a NPV 3,299,062
Escalation rate (%/year) n/a Payback period, years 9.85

Fixed O&M ($/kW-yr) 22
Escalation rate (%/year) 0.00

Variable O&M ($/MWh) 0
Escalation rate (%/year) 0.00

ANALYSIS PARAMETERS
Analysis period (years) 30
Inflation rate (%/year) 2.00
Real discount rate (%/year) 4.00 8.87 for IRR
Nominal discount rate (%/year) 6.08

TAX AND INSURANCE RATES
Federal income tax rate (%) 0.00
State income tax rate (%) 0.00
Sales tax (% of direct costs) 0.00
Insurance rate (%/year) 0.40
Property Tax (%/year)

Assessed percentage (% of total installed cost) 100.00
Assessed value ($) 4,287,220
Annual decline (%/year) 0
Property tax rate (% of assessed value) 0

SALVAGE VALUE
Net Salvage Value (% of total installed cost) 0.00

ANNUAL VALUES 0 1 2 3 4 5 10 15 20 25 30
Annual energy (kWh) 0 2,675,810 2,662,430 2,649,110 2,635,870 2,622,690 2,557,770 2,494,470 2,432,730 2,372,510 2,313,790
Value of electricity savings ($) 0 100,600 428,009 453,440 479,982 508,632 676,630 743,368 815,889 896,431 984,654
State depreciation percentages (fraction) 0.00 0.33 0.33 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Federal depreciation percentages (fraction) 0.00 0.33 0.33 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual fixed O&M cost ($) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual O&M cost per capacity ($/kW)

Annual O&M cost per capacity ($) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual O&M by production ($/MWh)

Annual O&M by production ($) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



Net Metering Cash Flow - ROPEC
Operating Year 0 1 5 10 15 20 25 30

Production
Annual energy (AC kWh) 0 2,675,810 2,622,690 2,557,770 2,494,470 2,432,730 2,372,510 2,313,790

Savings
Value of electricity savings ($) 0 100,600 508,632 676,630 743,368 815,889 896,431 984,654

Operating Expenses
Operation and Maintenance (O&M)

Fixed annual cost in $
Or from annual schedule 0 0 0 0 0 0 0

Capacity cost in $/kW 39,244 42,479 46,900 51,781 57,171 63,121 69,691
Or from annual schedule 0 0 0 0 0 0 0

Variable cost in $/MWh 0 0 0 0 0 0 0
Or from annual schedule 0 0 0 0 0 0 0

Insurance 17,149 18,562 20,494 22,628 24,983 27,583 30,454
Property tax 0 0 0 0 0 0 0
Salvage value 0 0 0 0 0 0 0
Total operating expenses 56,393 61,041 67,394 74,409 82,154 90,704 100,145

Property assesed value 4,287,220 4,287,220 4,287,220 4,287,220 4,287,220 4,287,220 4,287,220

Payback Period Calculation
Initial investment 4,287,220
After-tax cash flow 44,207 447,591 609,236 668,959 733,735 805,727 884,510
Debt interest payment 0 0 0 0 0 0 0
Less tax on debt interest, Res. Mortgage and Comm. only 0 0 0 0 0 0 0
Debt principal payment 0 0 0 0 0 0 0
Cash flow for payback calculation -4,287,220 44,207 447,591 609,236 668,959 733,735 805,727 884,510
Cumulative cash flow -4,287,220 -4,243,013 -2,610,026 93,182 3,316,083 6,853,466 10,736,205 14,999,043
Payback fraction 1.00 1.00 0.85 0.00 0.00 0.00 0.00
Payback period 9.85
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Appendix C- Hydro Ottawa Rate Breakdowns 

 

 



Category Item Per Residential TOU Residential Tiered Business < 50kW TOU Business < 50kW Tiered Business 50-1000 kW Business 1000-1500 kW Business 1500-5000 kW Business 5000kW+
Electricity Off-Peak kWh 0.087$                0.087$                         
Electricity Mid-Peak kWh 0.132$                0.132$                         
Electricity On-Peak kWh 0.180$                0.180$                         

Electricity
Tier 1 up to 600 kWh (summer) or 1000 
kWh (winter) kWh 0.103$                    0.103$                               

Electricity Tier 2 kWh 0.121$                    0.121$                               
Electricity HOEP kWh variable variable variable variable
Electricity GA kWh variable
Electricity GA Calculated Based on peak hours Based on peak hours Based on peak hours
Delivery Transmission kWh 0.0121$              0.0121$                 0.0113$                       0.0113$                             
Delivery Transmission Network kW 2.8016$                        2.8016$                             2.9089$                                3.2246$                                
Delivery Transmission Connection kW 1.8174$                        1.8174$                             1.9423$                                2.1873$                                

Delivery
Hydro Ottawa and Other Variable 
Charges - RPP kWh 0.012970$          0.012970$             0.020670$                   0.020670$                        

Delivery
Hydro Ottawa and other Variable 
Charges - Wholesale Market Participant kW 3.3622$                        3.3622$                             2.8578$                                2.4554$                                

Delivery
Rate Rider for Disposition of Class B 
WMS- Sub-Account CBR kWh 0.00027$                      

Delivery
Rate Rider for Global Adjustment - non 
RPP Customers kWh (0.00190)$                     (0.00190)$                          (0.00190)$                             (0.00190)$                             

Delivery Hydro Ottawa Fixed Charge Month 16.62$                16.62$                    17.89$                         17.89$                               200.00$                        200.00$                             4,193.93$                             15,231.32$                           
Delivery Smart Meter Entity Charge Month 0.79$                   0.79$                      0.79$                            0.79$                                 
Delivery Low Voltage Services Charge kWh 0.00007$            0.00007$               0.00007$                     0.00007$                           
Delivery Low Voltage Services Charge kW 0.02632$                      0.02632$                           0.02813$                              0.03168$                              

Delivery Line Loss Adjustment Factor kWh multiplier 1.0335 1.0335 1.0335 1.0335 1.0335 1.0335 1.0335 1.0164
Regulatory Regulatory kWh 0.0068$              0.0068$                 0.0068$                       0.0068$                             0.0068$                        0.0068$                             0.0068$                                0.0068$                                
Regulatory Non Electricity Retailer Admin Fee Month 0.25$                   0.25$                      0.25$                            0.25$                                 0.25$                            0.25$                                  0.25$                                    0.25$                                    
Debt Retirement Debt Retirement kWh -$                    -$                        0.00694$                     0.00694$                           0.00694$                      0.00694$                           0.00694$                              0.00694$                              
Service Charge Net Metering Generator Charge Month 18.00$                18.00$                    18.00$                         18.00$                               18.00$                          18.00$                                18.00$                                  18.00$                                  

Total Fixed Charges Month 38.16$                38.16$                    36.93$                         36.93$                               218.25$                        218.25$                             4,212.18$                             15,249.57$                           
Total Per-kWh Charges (Off-Peak) kWh 0.1235420$        0.1292731$                 
Total Per-kWh Charges (Mid-Peak) kWh 0.1733051$        0.1757806$                 
Total Per-kWh Charges (On-Peak) kWh 0.2263856$        0.2253886$                 
Total Per-kWh Charges (Tier 1) kWh 0.1487553$           0.1528369$                      
Total Per-kWh Charges (Tier 2) kWh 0.1686605$           0.1714399$                      
Total Per-kWh Charges (Wholesale) kWh
Total Charges per kW kW 8.007520$                    8.007520$                         7.737130$                            7.898980$                            

See Per kWh Costs tab


