NWT Commercial Solar Case Study

Why we should allow 50 KW Grid Tied Renewable Energy Systems
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Current Regulations

One of the biggest challenges facing businesses operating in the Northwest Territories is the high
cost of electricity and until recently there were no meaningful ways to mitigate this challenge.
However, the diminishing cost of alternative power sources, particularly solar with its low cost
and modular applications, has exploded globally with consumers, businesses, and governments
saving billions of dollars per year.

The Government of the Northwest Territories (GNWT) took a step in the right direction by
launching the NWT Solar Energy Strategy which set a goal of reaching 20% solar grid
penetration in thermal communities, with future plans of expanding this target up to 75%'. To
support these targets, the GNWT introduced a net metering program to the territory which
entered its first phase in January of 2014.

Net Metering allows consumers and businesses to install small renewable energy generation
systems to accumulate credits on their monthly electricity bills during months when they produce
more energy than they consume. These customers are able to use these credits during months
when they consume more energy than they produce in order to minimize their electricity bills.

While the program has been successful in promoting the adoption of renewable energy on a
small scale, system sizes are currently capped at 5KW. While this allows many residential users
to offset roughly 50% of their current electrical needs, businesses, who traditionally consume
much greater amounts of electricity than homeowners, benefit very little.

In order to give the NWT business community an opportunity to meaningfully participate in Net
Metering, we propose that the Public Utility Board considers increasing the allowable system
size to 50KW. This maximum is proposed based on the success of a similar program launched in
the Yukon in 2014 which allows businesses to install renewable energy systems on a scale that
will have a substantial impact on reducing their energy cost/consumption.



Yukon vs. NWT

The Yukon and Northwest Territories are perhaps the two territories with the most in common
when comparing different electrical jurisdictions across Canada. As such, it only makes sense
that we adopt the best practices from each other to provide best possible and affordable services
for residential and commercial energy consumers.

The following table demonstrates the similarities between the two territories, including statistics
from there two largest population centers: Whitehorse and Yellowknife.

Yukon (Whitehorse) Northwest Territories
(Yellowknife)

Population: 37,642 (2016)" 44,340(2016)"

Population (Major 28,872 (2015)" 20,300 (2013)"

Community):

Grid Types: Majorly Hydro with Isolated Majorly Hydro with Isolated
Thermal (Diesel) Grids Thermal (Diesel) Grids

Average Annual Base Load: | ~40MW (Yukon) ~20MW (Yellowknife)

Hydro Grid Capacity: ~92MW (Yukon)” ~34MW (Yellowknife)""

Peak Demand: ~78MW (Yukon) ~32.3MW (Yellowknife)

Generating Capacity 40MW Hydro (Whitehorse) 33.9MW Hydro (Snare/Bluefish
37MW Hydro (Aishihik) facilities)
15MW Hydro (Mayo) 30MW Diesel (Jackfish/Behchoko
8.8MW (LNG) Facilities)
.65MW Wind (Haeckel Hill)

Net Metering: Yes Yes

System Size Limits: Up to 50KW 5KW

Case Study

To illustrate the level of impact an expanded Net Metering program would have we have created
a case study using 2016 Northern Canada Solar Installation figures and electricity costs from the
NWT’s most “affordable” jurisdiction: Yellowknife.

The following case study is representative of a small to mid-sized commercial operation located
in Yellowknife and has been verified from utility bills collected from Northland Utility
customers. In this example, our business uses 100,000 KWhs annually at a cost of roughly
$32,000 per annum. It is worth noting that the following results would be even more dramatic if
this were set in a thermal community where electricity rates can be dramatically higher.

5KW - Current Max. System Size
As a reference point we have first modeled a 5SKW solar system (the current maximum size)

using the near ideal conditions of 12/12 roof pitch facing due south with no shading issues. Such
a system would produce the following metrics:




System Size 5 KW

Total Cost $22,000
including GST

Cost per Watt $4.40

Current Power Used ~100,000KWh

Annually

Annual Power Produced | 6,388 KWh

Value of Power $1,572

Inflation 3%

Simple Payback 14.0 Years

Equity Payback 11.6 Years

Pre-tax IRR 9.5%

**See Appendix A for power production analysis modeled using Retscreen.**

As you can see, even under ideal conditions the maximum system size provides a proverbial
“drop in the bucket” with a 6% reduction in annual energy consumption. By contrast if the same
business was permitted to install a 50KW system, it would yield enough energy savings to make
a significant difference to the business’s bottom line and ability to compete with competitors
from lower cost jurisdictions.

50KW - Proposed Expansion

For a 50KW system we have modelled two different scenarios, one conservative and one using
ideal “conditions,” to accurately depict the range of potential impacts an expanded program may
have on a commercial operations.

The first conservative scenario represent a less-than-ideal building which has a shallow roof
pitch roof pitch of 1/12 (4.5 degrees) facing 60 degrees off of due south. On the opposite end of
the spectrum we modelled a building that has near ideal conditions of being oriented due south
with a roof at a much steeper pitch 12/12 (45 degrees).

Conservative Ideal
System Size 50 KW 50 KW
Total Cost $125,000 $125,000
Cost per Watt $2.50 $2.50
Current Power Used ~100,000KWh ~100,000KWh
Annually
Annual Power Produced | 47,187 KWh 63,879 KWh
Value of Power $11,892 $15,719
Inflation 3% 3%
Simple Payback 10.5 Years 8 Years
Equity Payback 9.0 Years 7 Years
Pre-tax IRR 12.3% 15.7%

**See Appendix B & C for power production analysis modeled using Retscreen.**




As you can see, our same medium sized enterprise would be able to offset between 47%-63% of
their energy usage with a moderate investment, yielding a high and stable return with extremely
low volatility.

Tax Benefits

With payback periods approaching the 7 year mark on an energy system that will last 35+ years
there is already significant incentive for NWT businesses to consider adding solar to their
operations. However, there are also significant Capital Cost Allowances which further improves
the economics and viability for businesses owners. The rule is as follows:

“Under Classes 43.1 and 43.2 in Schedule II of the Income Tax Regulations, certain capital
costs of systems that produce energy by using renewable energy sources are eligible for
accelerated capital cost allowance. For renewable energy systems (including solar) acquired
after February 22, 2005 and before year 2020 they may be written-off at 50 percent per year on
a declining balance basis under Class 43.2.""”

Building on our 50KW case study from above our medium size business would be eligible for
the following write offs:

Year UCC (%) CCA($)
1 125,000 31,250*
2 93,750 46,875
3 46,875 23,437
4 23,437 11,718
5 11,718 5,859
Etc.

*Under the half-year rule only one-half of the CCA is allowed in year 1.*

When combining the tax write offs and energy cost savings most businesses will recoup their
initial Capital Expenditure by the end of Year 3 furthering the case for adding Solar to their
operations.

Benefits to the community

While businesses certainly stand to benefit from an increased Net Metering program this would
also yield numerous benefits to the Northwest Territories as a whole including:

e Help attract future investment by branding the NWT as a forward looking jurisdiction
that is willing to implement new technology to continuously improve the costs of
operating in northern Canada

e Increase (well-paying) jobs and investment in a burgeoning northern solar industry.

e Lower operating costs mean lower cost of goods to consumers (much needed relief for
the NWT, which is one of the most expensive places to live in Canada).

e Lower operating costs frees up cash for investment in growth.

e Demonstrate to the rest of Canada that the NWT is committed to reduced GHG emissions
in a meaningful way without having to pay a Carbon Tax



e Lower tax burdens (recently the GNWT had to commit up to $29.7M"™ to cover to cost of
running back up diesel generators).

e Lower GHG emissions, helping residents, businesses, and GNWT to get ahead of the
potential for future carbon taxes.

Benefits to the Grid

Increasing solar capacity in the territory will also yield a number of benefits to the existing
transmission structure, including:

e Bridge the gap in capacity between Hydro capacity and diesel generators in “Hydro
Communities”.

e Allow for reduced Hydro usage during the summer and fall months and allow reservoirs
to be kept at a higher level, reducing diesel use during the winter and spring months.

e Incentivise businesses in thermal generation communities to install solar capacity,
allowing thermal communities to reach the initial Solar Energy Strategy target of 20%
with less direct investment from governments.

e Provide long term, reliable and consistent energy generation with minimal operating
costs.

e Increase grid capacity without further straining government budgets.

e Localized generation will limit the usage rate of major grid infrastructure.

e Lay a foundation for behind the meter storage to be added as energy storage technology
prices drop further.

In Closing

While increasing the renewable energy system size to S0KW under the Net Metering program is
not a “Silver Bullet” to the high cost of electricity, it can provide significant benefits to the
business community and the Territory as a whole. For businesses, they would be able to
significantly improve their bottom line, set a buffer against future increases in energy costs, and
make the Northwest Territories a more competitive place in which to do business.

Drew Cameron
President — Solvest Inc.
867-444-3800
dcameron@solvest.ca



RETScreen Energy Model - Power project

Proposed case power system

Appendix A

O Show altemative units

Analysis ype © Method 1
® Method 2
Resource assessment
Solar tracking mode
Slope °
Azimuth : [ 00 1]
Bl Show data
Daily solar radiation - Daily selar Electricity export Electricity
Month horizontal radiation - tilted rate exported to grid
kwh/m?/d KWhim=/d $/MWh MAh
January 0.3 187 220 0277
February 116 358 220 0467
March 304 823 220 0866
Aprl 5.05 77 260 0920
May 565 596 260 0785
June 6.24 6.08 260 0.732
Jury a7 574 260 0705
August 424 4388 260 0607
September 243 348 260 0433
October 0.96 180 220 0257
Nawvemn ber 038 148 220 0205
Decermber 015 104 2201 0.153
Annt 295 412 248.07 6.388
Annual solar radigtion - horizontal hhvhim? 1.08
Annual solar radistion - tited MWhim2 1.60
Photovoltaic
Type
Power capacity K 5.00 See procuat dafabase
Manufactrer | |
Model | |
Efficiency % 16.1% |
Nominal operating cell temperature °C 45
Temperature coefficient % /°C 0.40%
Solar collector area m# 31
Miscellaneous |0sses %
Inverter
Efficency %
Capacity K
Miscellaneous losses % I
Summary
Caparity factar % 146%
Electricity exported to grid Ivh 6388
4 Emission Analysis
GHG emission
factor T&D GHG emission
Base case electricity system (Baseline) (excl. TED) losses factor
Country - re: Fuel type tCO2/MWh % CO2WMWh
|Canada— Tenitories | All types | 0.047 1 | 0047
Electricity exported to grid Wwh 6 TeDlsses [ ]
GHG emission
Base case tco2 03
Proposed case 1Co2 0.0
Gross ahhual GHG emission reduction tCo2 03
GHG credits ransaction fee %
Net annual GHG emission reduction tco2 03 is eguivalent to a1 [Cars & light trucks nat used |
GHG reduction income
GHG reduction credit rate FACO2 I:l
Financial Analysis
Financial parameters
Inflation rate %
Project life w
Dett ratio % ]
Initial costs
Power system ¥ 22,000 100.0%
Other 1 $ | 0.0%
Total intial costs $ 22,000 100.0%
Incentives and grants $ 1 00% Cumulative cash flows graph
Annual costs and debt payments 100,000
O8N (savings) costs $ — ] ‘
Fuel cost- proposed case $ i = 0,000
| 3 ] 2
Total annual costs 3 0 H £0,000
o
Annual savings and income b= 40,000
Fuel cost- base case % i 8 20000
Electicity expart income $ 1,572 2 ! /
E 2 0
Total anhual savings and income 3 1572 = 2 0 12 14 16 18 M 22 24 26 2\ 0 32 3
£ 20,000
Financial viability a
Pre-tax IRR - assets % 95% 40,000
Simple payvback W 14.0
Equity payhack yr 116 Year




RETScreen Energy Model - Power project

Proposed case power system

Appendix B

O Show altemative units

Analysis type O Method 1
@ Methad 2
Resource assessment
Solar tracking mode
Slope :
AZimLh : [ eom ]
B show data
Daily solar radiation - Daily solar  Electricity export  Electricity
Month horizental radiation - tilted rate exported to grid
Kwh/m?'d Kwh/m?/d $/MWh MWh
January 03 040 2200 0812
February 1.16 1.30 2200 1.763
mMarch 3.04 326 2200 4.690
April 5.05 520 260.0 6.840
(= 5.65 a7 260.0 7446
June 6.24 627 260.0 7.636
July an 874 260.0 71328
August 4.24 432 260.0 5472
September 243 201 260.0 3.218
October 0.96 102 2200 1418
W ovemnber 0.35 044 2200 0.630
December 015 020 2200 0.305
Anm 2.95 304 252.02 47187
Annual solar radiation - horizontal hWhim? 1.08
Annual solar radiation - tilted hhim? 11
Photovoltaic
Type
Power capacity Ky 50.00 3 125 000 See produc dafabase
Manufacturer | |
Model | |
Efficiency % 16.1% |
Morninal operating cell termperature °C 45
Temperature coefficient % /T 0.40%
Solar collector area m* 31
Miscellaneous |osses % 15.0%
Inverter
Efficiency % 98.0%
Capacity K
Miscellaneous |osses % ]
Summary
Capacity factar % 10.8%
Electricity exported to grid hwh 47.187
7 _Emission Analysis
GHG emission
factor T&D GHG emission
Base case electricity system (Baseline) (excl. TED) losses factor
Country - region Fuel type tCO2'MWh bl tCO2/MWh
|Canad Temitories | All types | 0.047 1 | 047
Electricity exportec to grid Mwh 47 TeDlosses [ 1
GHG emission
Base case oz 22
Proposed case too2 0.0
Gross annual GHG emission reduction tcoz 22
GHG credits transaction fee %
Net annual GHG emission reduction tco2 22 is equivalent to 04 [Cars & light trucks not used |
GHG reduction income
GHG reduction credit rate $/4C02 I:l
Financial Analysis
Financial parameters
Inflation rate % 30%
Project life W 35
Dett ratio %
Initial costs
Power systerm ¥ 125000 100.0%
Othe | 3 0.0%
Total initial costs 3 125,000 100.0%
Incentives and grants § 1 0.0% Cumulative cash flows graph
Annual costs and debt payments 700,000
OBM (savings) costs $ —]
Fuel cost- proposed case i 0 — 600,000
| & ] & 500,000
Total annual costs 3 i % 00,000
Annual savings and income i 300,000
Fuel cost- hase case $ ] § 200,000
Electricity export incorme ¥ 11,892 @
] 4 = 100,000
B
Tetal annual savings and income E3 11,892 g o
F 00000 Q/g/s// 0 12 14 16 18 20 22 24 2% 28 30 32 34
Financial viability 3 s
Pre-tax IRR - assets % 123% -200,000
Simple payback W 105
Equity payback W 90 Year




Appendix C

Analysis type © Method 1
@ Method 2
Resource assessment
Solar tracking mode Fixedl
Slope e 450
Azimuth 4 0.0
B show data
Daily solar raciiation - Daily solar  Electricity export  Electricity
Menth horizontal radiation - tilted rate exported to grid
kKWhim#d kKWhim?/d $/MNh Mh
January 0.31 187 220.0 2.763
February 1.16 358 220.0 4.668
mMarch 3.04 623 220.0 8.662
Apnil 5.05 AT, 260.0 9.199
May 5.65 596 260.0 7.649
June 6.24 608 260.0 7.319
July 5.7 574 260.0 7.045
August 4.24 4488 260.0 6.073
September 243 348 260.0 4.353
Octoher 0.96 190 2200 2.7
MNovemnhber 0.38 148 220.0 2.046
December 0.15 104 220.0 1.526
Annu 2595 412 246.07 63.979
Annual solar raciation - harizontal Mwhm= 1.08
Annual salar raciztion - tited M2 1.80
Photovoltaic
Type
Power capacity Ky 50.00 See product defabase
Manutacturer | |
Model | |
Efficiency % 16.1% |
Naminal operating cell temperature *C 43
Temperature coefficient %/°C 0.40%
Solar collector area m? 3
Miscellaneous losses %
Inverter
Efficiency % 98 0%
Capacity KW 500
Miscellaneous losses %
Summary
Capacity factor % 14 6%
Electricity exported to grid MH 63.879

4 Emissien Analysis

GHG emission

factor T&D GHG emission
Base case electricity system (Baseline) (excl. T&D) losses factor
Country - region Fuel type tCO2/MWh % € O2MiVh
|Canada - Temitores | All types | 0.047 1 | 0047

Electricity exported o rid M 64 TeDlosses [ 1

GHG emission

Base case tCco2 30

Proposed case o2 0.0

Gross annual GHG emission reduction oz 3.0

GHG credits transaction fee %

Netannual GHG emission reduction tCco2 EXil Is equivalentto 06 [Cars & light trucks not used

GHG reduction income

GHG reduction credit rate FACO2 :

Financial Analy sis

Financial parameters

Inflation rate % 30%
Project life N 35
Deht ratio %
Initial costs
Power system % 125,000 100.0%
[Other | $ 0.0%
Total initial costs % 125,000 100.0%
Incentives and grants 3 — 1 0.0% Cumulative cash flows graph
Annual costs and debt payments 1,000,000
OEM {savings) costs 5 —
Fuel cost- proposed case | g a - 800,000
] ‘e
Total annual costs 3 1] g S0 &
Annhual savings and income = T
Fuel cost- base case $ 0 & '
Electricity export income 15719 o
b exp ] g 1 -% 200,000
Total annual savings and income 3 15,719 g
0
Financial viability £ § 8 10 12 14 16 18 20 2 4 2\ 28 W ¥ 34
o
Pre-tax IRR - assets % 157% 200,000
Simple pavback W ao

Ecuity payback W 70 Year




"http://www.pws.gov.nt.ca/pdf/ParkingLot/Solar_Energy_Strategy 2012-2017_0.pdf

" http://www.eco.gov.yk.ca/stats/pdf/populationMar_2016.pdf

i http://www.statsnwt.ca/population/population-estimates/

" http://www.eco.gov.yk.ca/stats/pdf/populationMar_2016.pdf

¥ https://www.yellowknife.ca/en/doing-business/demographics-and-statistics.asp

" https://www.yukonenergy.ca/energy-in-yukon/our-projects-facilities/hydro-facilities/
" https://www.ntpc.com/smart-energy/how-we-supply-power/hydro
http://www.nrcan.gc.ca/energy/efficiency/industry/financial-assistance/5147

i http://www.gov.nt.ca/newsroom/gnwt-contribution-ntpc-prevent-power-rate-increase
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