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1 1. Reference: Exhibit B-1, p. 13
2 “As required by the 2015-16 DSM Plan decision (Directive 5), the
3 Company reviewed the 8% discount rate (DR) used in the 2012 LTRP
4 and recent DSM filings, and has updated it to use a 6% DR in the
5 current filing.”
6 1.1 Please explain why FBC decided to change the discount rate from 8% to 6%.
7 Please identify the discount rates used in the economic analysis of FBC’s 5 most
8 recent 5 CPCN applications, and 5 most recent electricity purchase contracts
9 (where a discount rate was used in the economic analysis) .
10
11 Response:

12  Please refer to the response to CEC IR 1.9.2 for the calculation of FBC’s Weighted Average
13  Cost of Capital (WACC).

14  FBC’s WACC is generally used as a proxy to Discount Rate (DR) for financial analysis. The pre-
15 Tax and post-Tax DR for FBC is forecast at approximately 8% and 6% respectively for 2017.
16 The post-Tax DR is also analogous to the Company’s Allowance for Funds Used During
17  Construction (AFUDC) Rate. The 6% post tax DR is appropriate since customers are using
18 post-tax cash flows for their DSM projects.

19 Please note that since DR has an inverse relationship to Net Present Value (NPV), a higher or
20 lower proxy of this parameter may be used depending on the nature, risk profile and objective of
21  any specific analysis.

22 On the other hand, while evaluating a set of options within a specific project (i.e., a CPCN), the
23  use of a specific DR % is of lesser significance because it will still be possible to determine the
24  relative financial divergence of one specific option over the other, regardless of the DR used in
25 the NPV analysis as long as the same DR value is consistently used for rating all the options
26  within that project.

27  The table below sets out the DRs used in FBC’s five most recent CPCN Applications. Please
28 note that FBC does not typically use DRs in the economic analysis of its Energy Supply
29  Contract (ESC) Applications.

DR % used in
Economic Analysis

Kootenay Operations Centre CPCN Application 6
Advanced Metering Infrastructure CPCN Application 8
CPCN Application for the Purchase of the Utility Assets of the City of Kelowna N/A
Corra Linn Unit 2 Upgrade and Life Extension CPCN Application 10
Benvoulin Substation Project CPCN Application 10
Application for the Residual Capacity Agreement Electric Tariff Supplement No. 8
10 and RS 11
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1 2 Reference: Exhibit B-1, Appendix A, page A9
2 “New in 2016 was the offer of subsidized facility-wide energy
3 efficiency assessments and detailed feasibility studies to qualifying
4 industrial customers. The Industrial budget increase is partly to
5 fund such energy efficiency assessments in 2017. Also the
6 Industrial incentive rate has been increased to a nominal $0.15 per
7 kWh saved by qualifying projects.”
8 2.1 Please provide details regarding the type of energy efficiency assessments
9 referred to above, and any communications to industrial customers regarding this
10 “‘new offer” in 20167
11

12 Response:

13  The Industrial Optimization Program was launched in 2016 as a joint initiative between FEI and
14  FBC. Two energy assessments options are offered to FBC industrial customers with an annual
15 electricity consumption exceeding 3 GWh/year.

16 1. Plant Wide Audit

17 FBC provides funding towards the cost of having a professional engineer perform a high-
18 level, whole facility audit to identify opportunities to use electricity and natural gas more
19 efficiently. Energy Conservation Measures (ECMs) identified in the audit will be
20 presented in a report that will outline cost and savings estimates at a +/- 50% uncertainty
21 level.

22 2. Feasibility Study

23 FBC provides funding towards the cost of a feasibility study for a specific process or
24 system within an Industrial customer’s facility to fully investigate an opportunity to use
25 electricity and natural gas more efficiently. ECMs identified in the study will be presented
26 in a report that will outline cost and savings estimates at a +/- 10% uncertainty level.

27  Dual-fuel studies are offered to FBC Industrial customers who have an annual electricity
28  consumption of at least 3 GWh/year and receive natural gas from FEI with a minimum annual
29  consumption of 10,000 GJ/year.

30  All qualified FBC customers have been contacted by a FBC Technical Advisor. Program
31 collateral was provided, as well as a link to the Industrial Optimization Program website™.

32

33

! https://www.fortisbc.com/Rebates/RebatesOffers/IndustrialOptimizationProgramPS/Pages/default.aspx
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1 2.2 Please provide details regarding the funding available to customers from the offer

2 related to energy efficiency assessments, including the percentage of the total

3 cost of such assessments “subsidized” by FBC and the maximum amount of

4 available funding, if any?

5

6 Response:

7  For the Plant Wide Audit offer, FBC will pay 75% of the study costs up to a maximum of $10,000

8 (for FBC electric-only customers) or $20,000 (for joint FBC and FEI dual-fuel studies).

9  For the Feasibility Study offer, FBC will pay a maximum of 75% of the energy efficiency study.
10  There is no maximum, but FBC uses discretion to limit the overall cost of the study versus what
11 the potential savings would be from the ultimate energy efficiency project.

12

13

14

15 2.3 Please confirm that BC Hydro pays 75% of a customer’s study costs upon
16 completion rising to 100% if sufficient measures are implemented within 18
17 months?

18

19 Response:

20 FBC’s understanding of BC Hydro’s current Energy Efficiency Feasibility Study and Plant Wide
21  Audit offers is that BC Hydro currently pays 75% of a customer’'s study costs upon study
22 completion, rising to 100% if sufficient measures are implemented within 18 months.

23

24

25

26 2.4 Please also provide a comparison of BC Hydro and FBC funding criteria for
27 energy efficiency assessments, and explain any differences?

28

29 Response:

30 FBC Industrial customers are eligible for the Plant Wide Audit and Feasibility Study programs if
31 their annual aggregate (if more than one plant) consumption exceeds three gigawatt-hours of
32  electricity per year. FBC Industrial customers are eligible for a dual-fuel study, joint with FEI, if
33 they are also FEI customers with annual natural gas consumption exceeding 10,000 GJ
34 annually. Consultants used to conduct the studies must be on the list of FortisBC-approved
35 consultants.

36 FBC understands that BC Hydro industrial customers are eligible for the (i) Plant Wide Audit
37  offer if their annual consumption exceeds two gigawatt-hours of electricity per year, and (ii)



FortisBC Inc. (FBC or the Company) Submission Date:
Application for Acceptance of Demand Side Management (DSM) Expenditures for 2017
(<< FORTIS BC” (the Application) October 5, 2016
Response to Industrial Customers Group (ICG) Information Request (IR) No. 1 Page 4
1 Feasibility Study offer if the customer’s system uses more than one gigawatt-hour of electricity
2 peryear. No dual-fuel study offers are available to BC Hydro industrial customers. Consultants
3 must be a part of the BC Hydro Alliance of Energy Professionals.
4
5
6 2.5 Please provide the total number of, and the percent of, industrial customers that
7 have completed an energy efficiency assessment? Also, please provide the
8 totalized 2015 and 2016 (YTD) energy consumption for the group of industrial
9 customers for which energy efficiency assessments have been performed and
10 compare this to the total energy consumption for all industrial customers, and for
11 comparison purposes, the total energy consumption of the other rate classes.
12
13 Response:
14  The Industrial Optimization Program launched for FBC in Q2 2016. No projects have been
15 completed to date and one project is in the application phase. FBC is working with several
16  other industrial customers who are expected to apply for the program in late 2016 or early 2017.
17
18
19
20 2.6 Please comment on whether FBC has partnered with FEU to co-fund dual-fuel
21 studies to further improve the value to qualified customers?
22
23 Response:
24 Please refer to the response to ICG IR 1.2.1. The FBC Industrial Optimization Program is a joint
25  program with FEI and customers are able to access dual-fuel Plant Wide Audits and Feasibility
26  Studies.
27
28
29 2.7 Please provide the previous Industrial incentive rate that was increased to a
30 nominal $0.15 per kWh and the effective date of the increase?
31
32 Response:
33  The previous Industrial incentive rate was $0.10 per annual kWh saved. The proposed effective
34  date for the new nominal rate of $0.15 per kWh is January 1, 2017, subject to Commission
35 acceptance of the Application.
36

37
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1
2 2.8 Please provide a comparison of the Industrial incentive rates of BC Hydro and
3 FBC?
4
5 Response:
6  FBC provides the following comparison of its proposed incentive rate for industrial customers to
7 BC Hydro’s incentive rate for industrial transmission customers as found on BC Hydro’s
8  website’. The industrial incentive for qualifying projects is the minimum of the following values:
% of project cost | 50% 75%
| . $0.15 per kWh for one year of $0.0302* per kWh for total
ncentive rate . . - . .
annual electricity savings lifespan electricity savings
Payback amount needed to achieve a two- N/A
year payback
9
10  *Based on a 10 year project lifespan. Source:
11 https://www.bchydro.com/powersmart/business/programs/project-incentives/transmission.html#sample
12
13
14
15 2.9 Please provide any documents filed with the Commission and any approvals
16 granted by the Commission relevant to the “new offer” to fund energy efficiency
17 assessments and to increase to the Industrial incentive rate?
18
19 Response:
20 FBC introduced the revised energy assessment offer in conjunction with FEI in order to market
21 auniform, coordinated offer to its Industrial customers. In addition, the changes are in response
22  to Commission Directives 15 and 17 in its Decision and Order G-186-14 on FBC’s 2015-2016
23  DSM Expenditures Application (2015-16 DSM Plan).
24  FBC is seeking Commission acceptance of both the increased budget for additional energy
25 assessment costs and the increased Industrial incentive rate as part of this Application.
26
27
28

2 hitps:/iwww.bchydro.com/powersmart/business/programs/project-incentives/transmission.html#sample.
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1 2.10 Please confirm that FBC expects that the increase to the Industrial incentive rate
2 will increase the take-up rate so as to acquire available resources sooner?
3
4  Response:
5 FBC expects that an increase to the Industrial incentive rate will increase the take-up rate.
6
7
8
9 2.11 Please identify the number of qualified Certified Energy Managers (CEMs) a)
10 employed and b) contracted by FBC? Please describe the process by which
11 FBC vets and accepts contract CEM resources.
12

13 Response:

14  FBC employs five staff with the Certified Energy Manager (CEM) designation: four Technical
15 Advisors and one Program Manager. FBC does not currently have any external staff contracted
16  with the CEM designation.

17

18

19

20 2.12 Please provide details and any relevant documents regarding how FBC qualifies
21 projects for the increase to the $0.15 per kWh? Is the increase to the Industrial
22 incentive rate available to all customers in that rate class, including pulp
23 producers?

24

25 Response:

26  Industrial projects are accepted and vetted through the Custom Business Efficiency Program
27  (CBEP):.

28  Projects submitted and installed after January 1, 2017 will be eligible for the increased
29  $0.15/kWh incentive rate subject to acceptance of the 2017 DSM Plan. It is available to all full
30 service Industrial customers, including pulp producers, and is subject to the principles set out in
31 FBC'’s response to BCUC IR 1.10.3 regarding partial service (self-generation) customers.

32
33

34

3 https://www.fortisbc.com/Rebates/RebatesOffers/CustomBusinessEfficiencyProgram.
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1 2.13 Please confirm that the BC Hydro nominal incentive rate paid was approximately
2 three times higher than the previous FBC nominal incentive rate?
3
4  Response:
5 FBC understands BC Hydro’s industrial incentive rate to be $0.03/kWh/yr times measure life,
6  which at the maximum of ten years, yields a nominal incentive rate of $0.30/kWh.
7  FBC’s proposed Industrial incentive rate is $0.15/kWh and would be effective January 1, 2017,
8 subject to acceptance of the 2017 DSM Plan. Previously the Industrial incentive rate was
9  $0.10/kWh.
10
11
12
13 2.14 Please compare the current BC Hydro nominal incentive rate with the current
14 FBC nominal incentive rate?
15
16 Response:
17  Please refer to the response to ICG IR 1.2.8.
18
19
20
21 2.15 Please confirm that in response to an information request in the 2015-2016 DSM
22 expenditures review that FBC said it was willing to consult with the industrial
23 customer class regarding program measures that reduce the amount of electricity
24 supplied to them by FBC.
25
26 Response:
27  Confirmed. The response to ICG IR 1.4.4 in the FBC 2015-16 DSM Plan is reproduced below.
28 4.4 Please comment on whether FortisBC is willing to enter a consultation
29 process with its pulp producer with the objective of a new Power Smart
30 program that will reduce electricity costs for pulp producers in its service
31 area?
32 Response:
33 Yes, FBC is willing to enter consultations with industrial rate class
34 customers, including its pulp producer, regarding program measures that
35 reduce the amount of electricity supplied to them by FBC.
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1

2

3

4 2.16 Please provide details of all such consultations that have occurred in the past

5 year, including consultations regarding the increase to the Industrial incentive

6 rate?

7

8 Response:

9 FBC’s program manager met with approximately half of FBC’s Industrial customers while
10 gathering feedback on improved energy assessment offers. Those customers indicated that a
11 larger incentive would be welcomed to improve their internal business cases (i.e. reduce their
12  project payback period and externalize more of their project costs). They also requested
13 improved cash flow timing, i.e. a larger portion of the eligible incentive to be rendered at time of
14  project completion and less held back (and at risk) for Measurement and Verification of the
15 project savings. FBC will address this request in its proposed revisions of Rate Schedule 90 to
16  Dbefiled in its Long Term DSM Plan (LT DSM Plan).

17  Additionally the BC Conservation Potential Review (CPR) has an overview process through its
18 Technical Advisory Committee (TAC), whose membership contains industrial customers,
19 including pulp & paper representation. The overview included scrutiny of the proposed
20  industrial measure list used in the BC CPR.

21  Please also refer to the response to ICG IR 1.2.9.

22
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3. Reference: Exhibit B-1, Appendix B, p. 2, Table 1-1

3.1 Please explain the difference in the 2015 approve plan savings and the 2015
actual savings for the industrial sector, given actual spend exceeds the approved
spend?

Response:

The 2015 actual costs included $146,200 in incentives that are variable in nature, and the
remaining non-incentive costs included an allocation of labour for FBC technical advisors who
work with industrial customers to assist with project formulation, implementation and follow-up.
Because there is a long lead time between when industrial projects are formulated and the time
of completion when savings are counted, there were some costs incurred in 2015 that related to
laying the groundwork for industrial sector savings in future years.

The “lumpy” nature (i.e. large magnitude and infrequent occurrence) of industrial sector projects,
as described above, can lead to overspending in some years when costs are incurred that are
related to projects that may be completed in future years.

3.2 Please provide the Benefit/Cost ratio on a Total Resource Cost basis together
with aggregate “Savings” and “Cost” for the five year period from 2011 to 2015
for each sector?

Response:

The Benefit/Cost (B/C) ratios on a Total Resource Cost (TRC) basis together with aggregate
savings and costs for the five year period from 2011 to 2015 for each sector are provided in the
table below:

Aggregate 2011 - 2015

Program Costs B/C

($000s)

Benefits

($000s)

Ratio

Residential Total 37,934 23,065 1.6
Commercial Total 38,152 21,688 1.8
Industrial Total 4,164 3,112 1.3
Portfolio Level Costs 0 2,940

TOTAL DSM Portfolio 80,250 50,804 1.6
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1 3.3 Please confirm that the Benefit/Cost ratio on a Total Resource Cost basis as
2 shown in reasons accompanying Order G-186-14 at p. 25 is 5.7 for 2015, and the
3 comparable ratio for 2015 as shown in the 2015 DSM Annual Report is 2.2. If
4 confirmed, please provide in an excel model the calculation of the benefit/cost
5 ratios referred to above?
6
7 Response:
8 Not confirmed. The Industrial Efficiency TRC of 5.7 inadvertently omitted the customer portion of
9 cost and was corrected to 3.4 in FBC’s response to BCUC IR 1.6.1.2 in the Commission
10  proceedings regarding FBC’s 2015-16 DSM Plan.
11 The difference in these values is due to the assumptions used in the 2015-16 DSM Plan that
12  were based on the 2013 CPR Update, compared to actual program results.
13  Please refer to Attachment 3.3.
14
15
16
17 3.4 Please explain the key drivers of any trends in the Benefit/Cost ratios provided in
18 the previous information request?
19
20 Response:
21  Plan B/C ratios are based on prototypical projects. Reported B/C ratios are an outcome of the
22  actual DSM projects that have been submitted and approved. Any trends in reported B/C ratios
23  are due to the changing mix of DSM projects.

24
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1 4. Reference: Exhibit B-1, Appendix B, p. 5, Table 1-2; and Order G-186-14
2 “... the Commission Panel directs FBC to include in its next DSM
3 Annual Report a review and discussion of whether opportunities
4 exist in expanding DSM funding to 2013 approved levels for
5 industrial customers while continuing to obtain cost-effective
6 energy savings.” (emphasis in original)
7 4.1 Please explain why the above quoted direction is not included in the 2015 Annual
8 Report, in particular why it is not included in Table 1-27?
9

=
o

Response:

11  FBC’s response to Directive 15 in BCUC Order G-186-14, to which the above quoted direction
12  refers, was included in the Company’s 2014 Annual DSM Report ending December 31, 2014.
13  FBC’s response is reproduced below:

14 The 2015 approved DSM Plan expenditure and savings are $7.3 million and 26.2
15 GWh, which moves towards the 2012 LTRP goals. The next long-term DSM Plan,
16 in the Company’s LTERP due to be filed June 2016, will inform the DSM
17 expenditure filings for 2017 and subsequent years.*

18 and

19 The current Industrial Efficiency program offering, in the approved 2015-16 DSM
20 Plan, is generic enough to accommodate a wide range of customer projects, and
21 the spending rules include the ability to increase up to 25 percent of sector budget
22 (or more with Commission approval), thus not limiting participation.

23  Because Directive 15 from the Commission was responded to in the 2014 Annual DSM Report,
24  there was no need to replicate those responses in the 2015 Annual DSM Report.

25
26

27

28 4.2 Please comment on whether FBC has complied with the above quoted direction?
29 If not, please explain why FBC has not complied with this direction?

30

31 Response:

32  Please refer to the response to ICG IR 1.4.1.

33

4

. FBC Response to Directive 7, FBC Annual DSM Report ending December 31, 2014, Table 1-1, page 3.

FBC Response to Directive 15, FBC Annual DSM Report ending December 31, 2014, Table 1-1, page 3.
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1 5. Reference: Exhibit B-1, Appendix C, pp. 8-9
2 “These values have been updated since then in the Amended F2012
3 to F2014 Revenue Requirements Application Updated DSM Plan,8
4 the following assumptions were listed:
5 e Bulk transmission capacity: $0 per kW-year ($ F2011) based on BC Hydro
6 estimate because there are no bulk transmission capacity investments
7 expected to be deferred by the Updated DSM Plan.
8 e Regional transmission and substation capacity: $11 per kW-year ($ F2011)
9 based on BC Hydro estimate of the cost of the regional and substation
10 capacity costs avoided by the Updated DSM Plan.
11 e Distribution capacity: $1 per kW-year ($ F2011), based on BC Hydro estimates
12 of the distribution capacity cost avoided by the updated DSM Plan.”
13 5.1 Please explain why the values FBC used for deferred capital expenditures are so
14 different from the above numbers used by BC Hydro, and describe the
15 differences between the two utilities that support such different values.
16
17 Response:
18 Please refer to the responses to CEC IRs 1.14.2 through 1.14.3 for an explanation of why the
19 values FBC used for deferred capital expenditures differ from other WECC utilities, including BC
20  Hydro.
21
22
23
24 5.2 Please provide the forecast and actual load growth numbers, separated by
25 customer class for both FBC and BC Hydro for 2014, 2015 and 2016.
26
27 Response:
28 The forecast and actual load growth numbers separated by customer class for both FBC and
29  BC Hydro for 2014, 2015 and 2016 are provided below. Please note that the BC Hydro forecast
30 and actuals were taken from the BC Hydro annual service plans, which do not provide the
31 actual or forecast load growth numbers for each class.
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FBC (GWh) BC Hydro (GWh)
2014 2015 2016 2014 2015 2016
Forecast Actual Forecast | Actual Forecast Actual Forecast | Actual Forecast | Actual Forecast | Actual
Residential 126 22 -5 2 -49 N/A N/A N/A N/A N/A N/A N/A
Commercial 104 167 -5 -13 60 N/A N/A N/A N/A N/A N/A N/A
Industrial 134 90 -18 -1 22 N/A N/A N/A N/A N/A N/A N/A
Wholesale -354 -337 12 13 -6 N/A N/A N/A N/A N/A N/A N/A
Irrigation -1 0 -2 6 1 N/A N/A N/A N/A N/A N/A N/A
Lighting -1 3 1 0 1 N/A N/A N/A N/A N/A N/A N/A
Net 8 -55 -17 7 29 N/A -4,765 -3,994 -651 -1,805 5,221 N/A
Losses -32 -9 -3 3 4 N/A 128 385 -196 -1,371 235 N/A
1 Gross -24 -64 -20 10 33 N/A -4,637 -3,609 -847 -3,194 5,456 N/A
2
3
4
5 5.3 Please describe the effect or absence of load growth on the value chosen for
6 deferred capital expenditures used in the evaluation of the benefits of DSM.
-
8 Response:
9 Reduced or accelerated load growth would likely defer or accelerate, respectively, the timing of
10 the growth related infrastructure investments that are primary inputs to the Deferred Capital
11  Expenditure (DCE) value. Theoretically, the total absence of load growth could negate the need
12  for such investments and drive the DCE value to zero.
13
14
15
16 5.4 Please describe the effect of lower distribution deferred capital expenditure
17 values on the relative DSM benefits associated with residential, commercial and
18 industrial programs.
19
20 Response:
21  Generally the effect would reduce DSM benefits relatively evenly across all sectors. A notable
22 exception would be a transmission service industrial customer whose project benefits would not
23  be impacted by a change in the distribution value of the DCE.

24
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1 6. Reference: Exhibit B-1, Appendix A, page A-16, Table A6-1
2 6.1 Please recalculate Table A6-1 using BC Hydro’s values for deferred capital
3 expenditures of $11/kW-yr for transmission and $1/kW-yr for distribution. Please
4 provide the details of the specific calculations as an attachment in a spreadsheet
5 format.
6
7 Response:

8 Please refer to the requested table below. The excel spreadsheet is included as Attachment 6.1.

Program/ . . Levelised Cost
Portfolio areas Savings Cost Benefit/Cost Tests ($/MWh)

(MWh) | ($000s) | TRC | UCT | PCT | RIM
Residential
Home Improvement 364 348 | 1.7 2.5 7.3 0.7 445
Heat Pumps 781 298 | 1.3 2.2 4.6 0.6 53.1
New Home 126 151 | 1.2 2.8 2.8 0.7 42.1
Lighting 2,735 190 | 2.1 | 203 | 2.8 0.8 5.6
Appliances 126 133 | 1.2 15 9.2 0.6 74.8
Water Heating 17 30| 14 1.0 0.0 0.5 110.3
Low Income & Rentals 3,247 1,367 | 3.0 2.9 0 0.6 545
Behavioural 3,097 200 | 3.7 3.7 0 0.7 29.9
Subtotal 10,493 2,718 | 2.3 4.0 6.6 0.7 32.3
Commercial
Com Lighting 10,592 2,322 | 1.8 3.1 4.9 0.9 37.9
Building Improvement 2,931 784 | 2.0 55 2.9 1.0 20.8
Irrigation 144 25| 3.6 3.1 0 0.9 36.3
Subtotal 13,666 3,131 | 19 3.4 4.3 0.9 34.1
Industrial
Industrial 1,556 309 | 1.9 5.1 2.6 11 22.0
Subtotal 1,556 309 | 1.9 5.1 2.6 11 22.0
Program Total 25,715 6,158 | 2.1 3.7 51 0.8 32.6
Portfolio
Supporting Initiatives 674
Planning & Evaluation 777
Total (including Portfolio area) 7,610 | 1.8 2.8 3.6 0.7 43.8

10
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Application for Acceptance of Demand Side Management (DSM) Expenditures for 2017

FortisBC Inc. (FBC or the Company) Submission Date:

(the Application) October 5, 2016

Response to Industrial Customers Group (ICG) Information Request (IR) No. 1 Page 15

7. Reference:

Exhibit B-1, Appendix B, pp. 1-2, Table A-1 (Appendix A to FBC 2015
DSM Annual Report)

“Table 1-1 provides an overview of FBC’s 2015 energy savings,
expenditures and TRC cost- effectiveness test results for all DSM
programs, by program, sector and at the portfolio level. The
Company achieved an overall portfolio TRC of 2.0 on DSM
expenditures of $3.5 million and electricity savings totalling 12.6
GWh. The Company’s spending levels were less than the approved
levels for the reasons set out in Section 1.2 below. In accordance
with British Columbia’s Demand-Side Measures Regulation,
additional detail, including results for the following cost
effectiveness test calculations, are provided for the overall portfolio
and each Program Area in Appendix A, Table A-1: TRC, Utility Cost
Test (UCT), and the Ratepayer Impact Measure (RIM). ”

7.1 Please recalculate Table A-1 using BC Hydro’'s values for deferred capital
expenditures of $11/kW-yr for transmission and $1/kW-yr for distribution. Please
provide the details of the specific calculations as an attachment in a spreadsheet

format.

Response:

Table A-1 (Appendix A to FBC’s 2015 DSM Annual Report), has been recalculated using BC
Hydro’s values for deferred capital expenditures of $11/kW-yr for transmission and $1/kW-yr for
distribution as shown in the following table. The illustrative calculations for Residential Heat
Pumps are shown in Attachment 7.1, which provides a spreadsheet and details the
methodology used for all programs. The software application containing all of the calculations
contains confidential information and therefore cannot be provided.
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Response to Industrial Customers Group (ICG) Information Request (IR) No. 1 Page 16
1
2 Table A-1: FBC DSM Summary Report for Year Ended December 31, 2015 Revised using $12/kW-yr for DCE
2015 2015 Benefit/Cost Tests
Approved  Actual Non- 2015 2015
Plan Energy Lifetime Incentive Incentive Actual  Approved Levelized
Savings Savings savings | Expenditure | Expenditure Spend Plan cost

Program Area (MWh) (MWh) (MWh)? ($000) ($000) ($000s)  ($000s) TRC (¢/kWh)
Residential
Home Improvement 3,106 231.2 6,326 62.0 136.8 198.7 884 1.6 16| 0.7 7.1
Behavioural 888 0.0 - 85
Watersavers 850 4.6 64 0.3 1.8 2.2 387 1.2 2.6 0.8 10.8
Appliances 288 51.9 865 23.3 47.7 71.0 96 0.8 10| 0.6 17.9
Lighting 1,569 4,144.4 50,893 167.9 30.1 198.0 193 53| 26.1| 1.1 2.1
Heat Pumps 1,618 569.0 17,561 138.4 44.1 182.5 302 15 41| 0.9 7.9
New Home Program 1,179 356.2 12,366 37.6 73.2 110.8 390 11 50| 0.9 10.2
Low Income Housing 2,598 281.8 1,827 97.5 189.9 287.3 824 1.2 0.9 0.6 9.7

Residential Total 12,096 5,639.0 89,903 526.9 523.5 | 1,050.4 3,160 2.8 6.8 1.0 4.0
Commercial
Lighting 7,445 4,089.3 71,188 404.4 331.0 735.4 1,485 1.9 55| 0.9 6.0
Building Improvement 3,454 1,605.9 41,841 175.8 367.3 543.0 842 1.4 3.9 0.9 8.3
Computers 378 0.0 - - - 55
Municipal (WWTP) 759 186.6 4,900 245 11.7 36.2 79| 23 54| 0.9 5.0
Irrigation 490 0.0 - 9.0 9.0 69

Commercial Total 12,526 5,881.8 | 117,929 604.7 719.0 | 1,323.7 2,530 1.7 49| 0.9 6.7
Industrial
Industrial Efficiency 1,537 1,086.8 27,937 146.2 79.8 226.0 202 2.0 6.1 0.9 5.7

Industrial Total 1,537 1,086.8 27,937 146.2 79.8 226.0 202 2.0 6.1 0.9 5.7
Total Programs 26,159 12,607.6 | 235,769 1,277.8 1,322.3 | 2,600.1 5,892 2.1 58| 0.9 5.3
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2015 2015 Benefit/Cost Tests
Approved  Actual Non- 2015 2015
Plan Energy Lifetime Incentive Incentive Actual Approved Levelized
Savings Savings savings | Expenditure | Expenditure Spend Plan cost
Program Area (MWh) (MWh) (MWh)? ($000) ($000) ($000s) ($000s) TRC UCT RIM (¢/kWh)
Portfolio Level Activities
Planning & Evaluation - - - 584.9 584.9 725
Supporting Initiatives - - - 346.3 346.3 675
Total Portfolio 26,159 12,607.6 | 235,769 1,277.8 2,2535| 3,531.3 7,292 1.9 42| 0.9 6.0
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1 8. Reference: Exhibit B-1, Appendix B, p. 16

2 “FBC commercial and industrial Technical Advisors increased the

3 number of site visits with industrial customers to promote the

4 overall program.”

5 8.1 Please identify the number of industrial Technical Advisors employed by FBC,

6 and the number of site visits with industrial customers in 2014, 2015 and 2016.

7

8 Response:

9 FBC employs four Technical Advisors, three of whom are responsible for industrial key
10 accounts. FBC does not keep track of the number of individual site visits with its Industrial
11  customers. In 2016, FBC developed an internal DSM marketing plan in order to track the last
12  point of contact, schedule regular visits with FBC key accounts, and increase touch points
13  between FBC and its key accounts.

14  For Industrial accounts, FBC Technical Advisors generally visit customers with annual electric
15 consumption exceeding 3 GWh/year at least once a year (often 2-3 times). FBC Technical
16  Advisors generally visit customers with electric consumption between 1-3 GWh/year at least
17  once every two years. Smaller Industrial customers are visited by FBC Technical Advisors or
18  Energy Efficiency Advisors upon customer request.

19 In 2016, FBC began recording the last touch point with its larger key accounts. From January 1
20 to September 1, 2016, FBC Technical Advisors visited 59% of the Company’s key Industrial
21 accounts. FBC estimates that in 2014 and 2015, approximately 40% and 50% of key Industrial
22 accounts were visited by FBC Technical Advisors, respectively.

23
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EconomicInputs

				Assumptions



				FBC Market Costs								Rates				Old

				$/MWh		$112.00		use either (not both)				Resi rate:		$   0.110		$   0.081		customer service metrics

				MTRC $/MWH		$112.00						Gen Svc 2nd tier:		$   0.088		$   0.070		rev/load

				Winter $/kW-yr		$   - 0		$   186.00				Ind Rate 30:		$   0.075		$   0.048

				Summer $/kW-yr		$   - 0

				T&D Avoided Cost

				$/kW		$   - 0						Admin savings		5.0%

				DCE		$35.60						Discount Rate		8.0%

				included in Capacity Rate								PCT DR		3.0%

												System Loss		8.8%

				TRC Threshold		1.0						Admin Inflation		3.0%



				Include NTG		FALSE



				Scale Savings



				Residential

				General Service

				Industrial





				Admin Costs, % of incentive

						Current

						%

				Res		32%

				Com		40%

				Ind		32%





































































pTables

				Table H1-4b:  Industrial Efficiency Savings 



								2015						2016

								Plan						Plan

						Program		Savings		Cost		TRC		Savings		Cost

								MWh		($000s)		B/C ratio		MWh		($000s)

				1		Industrial		1,537		202		3.4		1,585		209

				2		Total		1,537		202		3.4		1,585		209





				Program Area						Plan Savings				Plan Cost				Benefit Cost Ratios

										2015		2016		2015		2016		TRC		UCT		PCT		RIM		Levelised Cost $/MWh

										MWh		MWh		($000s)		($000s)

				1		Industrial Programs

				2		Industrial				1,537		1,585		202		209		3.4		5.7		6.0		1.2		19.7

				3		Industrial Subtotal				1,537		1,585		202		209		3.4		5.7		6.0		1.2		19.7





pProgs



								Savings, kWh		Incentive, $/kWh		TRC		UCT		PCT		RIM		Levelised Cost, $/MWh		Savings, kWh				Total Program Budget

								2015		2015		2015		2015		2015		2015		2015		2015		2016		2015		2016		2017		2018		2019

				Industrial				1,537,202		$0.10		3.4		5.7		6.0		1.2		$20		1,537,202		1,585,444		202,000		209,000		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Total (Programs)				1,537,202		$0.10		3.4		5.7		6.0		1.2		$20		1,537,202		1,585,444		202,000		209,000		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

																																						For calculations		TRC				UCT		Levelised Cost		PCT				RIM

								Savings, kWh		Incentive, $/kWh		TRC		UCT		PCT		RIM		Levelised Cost, $/MWh		Savings, kWh				Total Program Budget				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				$/kWh weighted sum		Utility Benefits		TRC Costs		UCT Cost		Levelised Savings		Customer Benefits		Utility Benefits		Utility Benefits		Utility Costs

								2015		2015		2015		2015		2015		2015		2015		2015		2016		2015		2016		2017		2018		2019

				Industrial		Industrial		1,537,202		$0.10		3.4		5.7		6.0		1.2		19.7		1,537,202		1,585,444		202,000		209,000		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				153,720		1,150,764		334,957		202,720		10,274,149		923,399		153,720		1,150,764		972,399

				Total				1,537,202		$0.10		3.4		5.7		6.0		1.2		19.7		1,537,202		1,585,444		202,000		209,000		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				153,720		1,150,764		334,957		202,720		10,274,149		923,399		153,720		1,150,764		972,399







pSum

		Planning Model Summary								TRC		Program Variables						Totals										Savings, kWh				# units by savings				Incentive Budget				# units by incentive				Admin Costs				Total Program Budget				Incentive		TRC				UCT		Levelised Cost		PCT		RIM

		Sector		Program		Measure		Type		Meets threshold?		Include Program?		2014 Plan (REFERENCE)				TRC Included kWh		Modified TRC Included kWh		<TRC included kWh		Not Included kWhs		Total Included kWhs		2015		2016		2015		2016		2015		2016		2015		2016		2015		2016		2015		2016		$/kWh weighted sum		Utility Benefits		TRC Costs		UCT Cost		Levelised Savings		Customer Benefits		Utility Benefits		Utility Costs

																		100.0%		0.0%		0.0%

		Industrial		Industrial		Energy Management Systems				TRUE		TRUE		FALSE		100%		192,968		0		0		0		192,968		192,968		241,210		193		241		19,000		24,000						6,000		8,000		25,000		32,000		19,297		149,317		27,564		25,297		1,333,126		$119,166.72		149,317		125,167

		Industrial		Industrial		Industrial Efficiency				TRUE		TRUE		TRUE		100%		1,344,234		0		0		0		1,344,234		1,344,234		1,344,234		1,344		1,344		134,000		134,000						43,000		43,000		177,000		177,000		134,423		1,001,447		307,393		177,423		8,941,023		$804,231.96		1,001,447		847,232

		Program Totals								0		0						1,537,202		0		0		0		1,537,202		1,537,202		1,585,444		1,537		1,585		153,000		158,000						49,000		51,000		202,000		209,000		153,720		1,150,764		334,957		202,720		10,274,149		923,399		1,150,764		202,720

































































TRC

						ERROR:#REF!				Per Unit																		TRC Calculations																mTRC Calculations								UCT								Program Total						EML

		Sector		Program		Measure		Type		kWh		# units		Measure Cost $/unit		Fortis Rebate $/unit		CPC $/unit		Rebate % of cost		Fortis Admin $/unit		Fortis Total Cost $/unit		Fortis Levelized Cost ($/MWh)		Total Resource Cost
($/unit)		EML (years)		Energy Benefits ($/unit)		Non-Energy Benefits ($/unit)		NEB ($/unit)		DCE ($/unit)

Groves, Steven: Groves, Steven:
Deferred capital expenditure (DCE) is the estimated $ savings by deferring capital expenditures  as a result of DSM - e.g. if you can defer building a substation.		Total Benefits ($/unit)		TRC B/C ratio		Modified Energy Benefits ($/unit)		Modified Non-Energy Benefits ($/unit)		Modified Total Benefits ($/unit)		Modified TRC B/C Ratio		B/C								Benefits		Costs		Ratio		(per program $)		(per program MWh)		Measure Utility BCR		Program Utility BCR		Measure Participant Cost Test Benefit		Measure Participant Cost Test (PCT)		Program Participant Cost Test (PCT)		Measure Rate Impact Test Benefit		Measure Rate Impact Test		Program Rate Impact Test		Costs		kWh		¢/kWh		PCT

																																		0%

Keith Veerman: Keith Veerman:
do NOT use.  15% NEB added as part of mTRC calcs only as applicable				

Groves, Steven: Groves, Steven:
Deferred capital expenditure (DCE) is the estimated $ savings by deferring capital expenditures  as a result of DSM - e.g. if you can defer building a substation.				1.00

Keith Veerman: Keith Veerman:
input only on Sensitivity tab				15%

		Industrial		Industrial		Energy Management Systems				1,000		193		111.75		100.00		11.75		89%		31.1		131.1		19.0		142.84		10		773.8		0.0		0		0		773.8		5.42		774		116		890		6.23		5.9								149,316,705		27,564,363		5.4						ERROR:#REF!				763.8		65.0				ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		7.7

		Industrial		Industrial		Industrial Efficiency				1,000		1,344		196.69		100.00		96.69		51%		32.0		132.0		19.8		228.68		10		745.0		0.0		0		0		745.0		3.26		745		112		857		3.75		5.6								1,001,447,191		307,392,707		3.3						ERROR:#REF!		ERROR:#REF!		731.8		7.6		7.6		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		4.2

		Program Totals																																																										ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				8.6						ERROR:#REF!						ERROR:#REF!

																																																														- 0

																																																														- 0

																																																														0		ERROR:#REF!





$prog

										Unit Savings								Rebate								Simple Payback				Incentive Budget										Admin Costs										Total Program Budget

										kWh		W		Cap. Factor		# units		Market Rebate $/unit		2014 Plan (REFERENCE)		Market Rebate $/kWh		Market Levelized Cost $/kWh		before rebate		after rebate		2015		2016		2017		2018		2019		2015		2016		2017		2018		2019		2015		2016		2017		2018		2019



		Industrial		Industrial		Energy Management Systems				1,000.0		0.1		7,143,000		193		100		9000		0.10		0.014		1.0		0.1		$   19,000		$   24,000		$   27,000		$   27,000		$   27,000		$   6,000		$   8,000		$   9,000		$   9,000		$   9,000		$   25,000		$   32,000		$   36,000		$   36,000		$   36,000

		Industrial		Industrial		Industrial Efficiency				1,000.0		0.2		6,051,000		1,344		100		92000		0.10		0.015		1.8		0.9		$   134,000		$   134,000		$   134,000		$   134,000		$   134,000		$   43,000		$   43,000		$   43,000		$   43,000		$   43,000		$   177,000		$   177,000		$   177,000		$   177,000		$   177,000

		Program Totals																				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		$   153,000		$   158,000		$   161,000		$   161,000		$   161,000		$   49,000		$   51,000		$   52,000		$   52,000		$   52,000		$   202,000		$   209,000		$   213,000		$   213,000		$   213,000



























kWh

		Sector		Program		EES Category		Measure				Ramp Type		Net-to-Gross				Savings, kWh										Savings incl NTG ratio, kWh										# units

										Total				Title		NTG Ratio		2015		2016		2017		2018		2019		2015		2016		2017		2018		2019		2015		2016		2017		2018		2019

										GWh								5		6		7		8		9

		Industrial		Industrial		Energy Management Systems				4.8		New Measure Medium		ERROR:#REF!		1.0		192,968		241,210		273,372		273,372		273,372		192,968		241,210		273,372		273,372		273,372		193		241		273		273		273

		Industrial		Industrial		Industrial Efficiency				26.9		20YearEven		Industrial Eff		0.9		1,344,234		1,344,234		1,344,234		1,344,234		1,344,234		1,344,234		1,344,234		1,344,234		1,344,234		1,344,234		1,344		1,344		1,344		1,344		1,344

		Program Totals																1,537,202		1,585,444		1,617,605		1,617,605		1,617,605		1,537,202		1,585,444		1,617,605		1,617,605		1,617,605		1,537		1,585		1,618		1,618		1,618

























































































inputs

										EES

		Sector		Program		Measure		Type		Name		Sheet		Potential		per Unit		Units		Cost		EML		Weighted Measure Life (Years)

														kWh		kWh

														4		5				6

		Industrial		Industrial		Energy Management Systems								4,824,208		1,000				111.8		10		10

		Industrial		Industrial		Industrial Efficiency								26,884,671		1,000				196.7		10		10

		Program Totals





ramp

		Year

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20

		Annual Market Penetration (Share of Maximum Technically Achievable Potential)

		Ramp Type		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033

		10YearEven		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		12YearEven		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		15YearEven		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		0.0%		0.0%		0.0%		0.0%		0.0%

		20YearEven		4.0%		4.2%		4.5%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%

		EmergTech		0.25%		0.50%		0.90%		1.00%		1.25%		1.50%		1.75%		2.00%		2.50%		3.3%		4.1%		5.0%		5.5%		6.0%		6.5%		7.0%		7.3%		7.7%		7.8%		7.8%		7.8%		7.8%		7.8%

		10YearEven		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		15YearEven		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		0.0%		0.0%		0.0%		0.0%		0.0%

		20YearEven		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%

		5YearEven		20%		20%		20%		20%		20%		20%		20%		20%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%



		Code Change - Residential

		ResLight

Kevin Smit: Kevin Smit:
This reflects all lighting - the first few years show declining potential due to the code change, then levels off with specialty CFLS and LEDs		8.5%		10.0%		8.0%		8%		7%		6%		5%		4%		4%		4%		4%		4%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%

		Electronics

Kevin Smit: Kevin Smit:
Assumes most of this will come through code changes or market transformation. 		

Kevin Smit: Kevin Smit:
This reflects all lighting - the first few years show declining potential due to the code change, then levels off with specialty CFLS and LEDs		0.3%		0.5%		1.0%		0.5%		0.7%		0.9%		1.2%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%

		EnerGuide80		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		EnerGuide90		2.6%		2.6%		2.6%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		2011 Code Change		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		8.0%		6.0%		4.0%		2.0%		2.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%

		Code Change - Commercial

		New Lighting - Program		3.0%		3.0%		3.0%		1.0%		1.5%		2.0%		2.5%		3.0%		3.5%		4.0%		4.5%		4.5%		4.5%		4.0%		3.5%		3.0%		3.0%		3.0%		3.0%		3.0%		3.0%		3.0%		3.0%

		New Lighting - Code Change		2.0%		2.0%		2.0%		2.0%		2.0%		2.0%		2.0%		2.0%		2.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		HVAC - Code Change		4.0%		5.0%		6.0%		5.5%		5.0%		4.0%		4.0%		4.0%		4.0%		4.0%		4.0%		4.0%		4.0%		4.0%		4.0%		3.0%		2.0%		2.0%		2.0%		2.0%		2.0%		2.0%		2.0%

		10YearEven, CC 2014		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Accelerated 10-year								13.0%		12.5%		12.0%		11.5%		11.0%		10.0%		8.0%		6.0%		4.0%		2.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%

		20YearDeclining								9.5%		9.2%		8.7%		8.1%		7.2%		6.7%		6.2%		5.5%		5.0%		4.5%		4.2%		4.0%		3.7%		3.5%		3.3%		3.0%		2.7%		2.5%		2.0%		1.5%



		Year

		Industrial		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20

		10YearEven		10%		10%		10%		10%		10%		10%		10%		9%		8%		6%		4%		2%		1%		0%		0%		0%		0%		0%		0%		0%		100%

		New Measure Fast		2%		3%		4%		5%		6%		7%		8%		8%		8%		8%		8%		8%		7%		6%		5%		4%		3%		0%		0%		0%		100%

		New Measure Medium		1%		2%		3%		4%		5%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		100%

		20YearEven		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		100%

		5YearEven		20%		20%		20%		20%		20%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		100%







NTG

		used as of May 2014



		2012		Industrial Eff		Industrial		(kWh)		0.87		0.84		0.99		0.88

		2012						(kW)		0.84				0.96		0.88





lists

				Program On/Off

				TRC' sheet

				TRUE

				FALSE





Customers



				Electricity Revenue (1)								Electricity Sales (1)								Customers (3)

				2012				2011				2012				2011				2012				2011						$/kWh

				$ millions		%		$ millions		%		GWh		%		GWh		%		#		%		#		%

		Residential Service		134.4		47.5		129.4		46.7		1,220		38.8		1,260		40.1		99,228		87.1		98,795		87.2				0.110

		Commercial (2)		64.7		22.9		67.4		24.3		732		23.3		705		22.4		14,641		12.9		14,420		12.8				0.088

		Wholesale		62.0		21.9		58.5		21.1		901		28.7		896		28.5		7		0.0		7		0.0				0.069

		Industrial 		21.8		7.7		21.8		7.9		291		9.3		282		9.0		39		0.0		39		0.0				0.075

		Total		282.9		100		277.1		100		3,144		100		3,143		100		113,915		100		113,261		100



		Notes: 

		(1) Electricity revenue and electricity sales reflect regulated amounts only. Including electricity sales from the Corporation’s unregulated business, total electricity

		    sales were 3178 GWh and 3183 GWh for the years ended December 31, 2012 and 2011 respectively. Including electricity revenue from the Corporation's 

		    unregulated business, total electricity revenue was $285 million and $279 million for the years ended December 31, 2012 and 2011 respectively.

		(2)Commercial includes Street Light & Irrigation.

		(3) Direct customers.









mSum

		TRC Model Summary								Totals								TRC		TRC		Savings, kWh										Incentive Budget										Admin Costs										Total Program Budget

										TRC Included kWh		Modified TRC Included kWh		Not Included kWhs		Total Included kWhs		Meets threshold?		Weighted sum		2015		2016		2017		2018		2019		2015		2016		2017		2018		2019		2015		2016		2017		2018		2019		2015		2016		2017		2018		2019

												0.0%				100.0%

		Industrial		Industrial		Energy Management Systems				192,968		0		0		192,968		1		1,045,313		192,968		241,210		273,372		273,372		273,372		19,000		24,000		27,000		27,000		27,000		6,000		8,000		9,000		9,000		9,000		$   25,000		$   32,000		$   36,000		$   36,000		$   36,000

		Industrial		Industrial		Industrial Efficiency				1,344,234		0		0		1,344,234		1		4,379,346		1,344,234		1,344,234		1,344,234		1,344,234		1,344,234		134,000		134,000		134,000		134,000		134,000		43,000		43,000		43,000		43,000		43,000		$   177,000		$   177,000		$   177,000		$   177,000		$   177,000

		Program Totals								1,537,202		0		0		1,537,202		ERROR:#REF!		5,424,659		1,537,202		1,585,444		1,617,605		1,617,605		1,617,605		153,000		158,000		161,000		161,000		161,000		49,000		51,000		52,000		52,000		52,000		$   202,000		$   209,000		$   213,000		$   213,000		$   213,000





Admin

		FortisBC Inc																										Check

		2014 Operating & Maintenance Budget 		Instruction:																								Cells

				Fill in columns as appropriate. Only entering into the green shaded cells.

		Company Code 2102																								all good?		YES

		Cost Center 10110

		Energy Management

																												2014

																												Budget

				Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec		Total



		4010460 Other Paid Absences		(20,852)		(9,256)		(11,777)		(12,308)		(9,654)		(12,590)		(20,631)		(25,269)		(16,418)		(13,476)		(11,946)		(34,289)		(198,466)

		4010100  Labour - Regular		83,478		73,124		76,575		80,027		80,027		76,575		83,478		76,575		80,027		83,478		73,124		83,478		949,964

		4010200  Labour - Hrly & Part Time		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		4010300  Labour - Overtime		1,253		3,193		3,240		3,386		2,815		1,920		1,885		3,078		7,633		1,400		1,224		984		32,010

		4010400  Labour - Standby																										- 0

		4010500  Lbr Shift Differential		100		100		100		100		100		100		100		100		100		100		100		100		1,200

		4010600  Labour Incentive Pay																										- 0

		4010700  Labour Severance																										- 0

		4010810  Director's Fees																										- 0

																												- 0

																												- 0

																												- 0

																												- 0

																												- 0

																												- 0

		Gross Labour		63,979		67,161		68,138		71,204		73,288		66,005		64,832		54,485		71,341		71,502		62,502		50,273		784,709



		4011065  Benefits: Pd Days																										- 0

		4011121  Benefits: Retiree Health Dental																										- 0

		4011380  Benefits: Suppl UIC Benfts																										- 0

																												- 0

																												- 0

																												- 0

																												- 0

																												- 0

																												- 0

		4019990  Employee Benfts Chrg		56,363		57,481		58,318		60,946		63,335		57,587		56,562		46,176		57,247		63,002		55,060		44,270		676,349		90%

		Net Benefit Loading		56,363		57,481		58,318		60,946		63,335		57,587		56,562		46,176		57,247		63,002		55,060		44,270		676,349



		Gross Loaded Labour		120,342		124,642		126,456		132,151		136,623		123,591		121,395		100,660		128,588		134,504		117,562		94,543		1,461,058



		4011700  InterCompany Labour Charges																										- 0

																												- 0

																												- 0

																												- 0

																												- 0

		Labour Charges to Other Accounts		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0



		4010940  Labour - Re Secondaries																										- 0

																												- 0

																												- 0

		4011900  Lbr Chrg to Capital		(120,342)		(124,642)		(126,456)		(132,151)		(136,623)		(123,591)		(121,395)		(100,660)		(128,588)		(134,504)		(117,562)		(94,543)		(1,461,058)						260577.24003

		9301000  Cost Allocation by Activities - Labour																										- 0

		9301200  Activity Allocation: Overtime																										- 0

																												- 0

																												- 0

																												- 0

																												- 0						P&E		Programs

		Labour Charges to Capital		(120,342)		(124,642)		(126,456)		(132,151)		(136,623)		(123,591)		(121,395)		(100,660)		(128,588)		(134,504)		(117,562)		(94,543)		(1,461,058)						495,097

Keith Veerman: Keith Veerman:
labr + 76% loading		965,961

Keith Veerman: Keith Veerman:
incl. svcs mgr		labour

																																				230,040		Corp Com @		90%

		Salaries & Wages Charged Out		(120,342)		(124,642)		(126,456)		(132,151)		(136,623)		(123,591)		(121,395)		(100,660)		(128,588)		(134,504)		(117,562)		(94,543)		(1,461,058)								1,196,001		sub-total labr

																																				ERROR:#REF!

Keith Veerman: Keith Veerman:
TBD: download 2010 non-labour exps
incl. mrktg etc.		other disbursements

		Net Salaries & Wages		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0								ERROR:#REF!		Total 

																																		admin from $ tab:		ERROR:#REF!

																																				ERROR:#REF!





image1.png

Net to Gross Ratio = 1 — Free Ridership Score + Participant Spillover







FilingFormat

				Table A1-1:  2016 Approved and 2017 DSM Plan Expenditures & Savings



				Program Area				2016				2017								Program Area				2016				2017

								Approved				Plan												Approved				Plan

								Savings		Cost		Savings		Cost		TRC								Savings		Cost		Savings		Cost		TRC

								MWh		($000s)		MWh		($000s)		B/C ratio								MWh		($000s)		MWh		($000s)		B/C ratio

				1		Sector														1		Programs by Sector

				2		Residential		12,909		3,349		10,493		2,718		2.3				2		Residential		12,909		3,349		10,493		2,718		2.3

				3		Commercial		12,695		2,564		13,666		3,131		1.9				3		Commercial		12,695		2,564		13,666		3,131		1.9

				4		Industrial		1,585		209		1,556		309		1.9				4		Industrial		1,585		209		1,556		309		1.9

				5		Subtotal		27,189		6,122		25,715		6,158		2.1				5		Subtotal Programs		27,189		6,122		25,715		6,158		2.1

				6		Supporting Initiatives				675				674						6		Supporting Initiatives				675				674

				7		Planning & Evaluation				737				777						7		Planning & Evaluation				737				777

				8		Total (including Portfolio spend)				7,534				7,610		1.8				8		Total (including Portfolio spend)				7,534				7,610		1.8

				Table A1-1:  Residential Program Savings 



				Program Area				2016				2017

								Approved				Plan

								Savings		Cost		Savings		Cost		TRC

								MWh		($000s)		MWh		($000s)		B/C ratio

				1		Home Improvement		3,106		884		364		348		1.7

				2		Heat Pumps		1,618		302		781		298		1.3

				3		New Home		1,179		390		126		151		1.2

				4		Lighting		1,547		189		2,735		190		2.1

				5		Appliances		288		96		126		133		1.2

				6		Water Heating		948		430		17		30		1.4

				7		Low Income & Rentals		3,175		952		3,247		1,367		3.0

				8		Behavioural		1,048		106		3,097		200		3.7

				9		Total		12,909		3,349		10,493		2,718		2.3



				Table A2-1:  Commercial Program Savings 



				Program Area				2016				2017

								Approved				Plan

								Savings		Cost		Savings		Cost		TRC

								MWh		($000s)		MWh		($000s)		B/C ratio

				1		Com Lighting		7,616		1,519		10,592		2,322		1.8

				2		Building Improvement		4,589		976		2,931		784		2.0

				3		Irrigation		490		69		144		25		3.6

				4		Total		12,695		2,564		13,666		3,131		1.9



				Table A3-1:  Industrial Efficiency Savings 



				Program Area				2016				2017

								Approved				Plan

								Savings		Cost		Savings		Cost		TRC

								MWh		($000s)		MWh		($000s)		B/C ratio

				1		Industrial		1,585		209		1,556		309		1.9

				2		Total		1,585		209		1,556		309		1.9



				Table A6-1:  Summary Table of 2017 DSM Plan 



						Sector		Savings		Cost		Benefit/Cost Tests								Levelised Cost ($/MWh)

								MWh		($000s)		TRC		UCT		PCT		RIM

						Residential		10,493		2,718		2.3		4.0		6.6		0.7		32.3

						Commercial		13,666		3,131		1.9		3.4		4.3		0.9		34.1

						Industrial		1,556		309		1.9		5.1		2.6		1.1		22.0

						Subtotal		25,715		6,158		2.1		3.7		5.1		0.8		32.6

						Supporting Initiatives				674

						Planning & Evaluation				777

						Total (including Portfolio spend)				7,610		1.8		2.8		3.6		0.7		43.8





						Program/
Portfolio areas		Savings		Cost		Benefit/Cost Tests								Levelised Cost ($/MWh)

								(MWh)		($000s)		TRC		UCT		PCT		RIM

						Residential

						Home Improvement		364		348		1.7		2.5		7.3		0.7		44.5

						Heat Pumps		781		298		1.3		2.2		4.6		0.6		53.1

						New Home		126		151		1.2		2.8		2.8		0.7		42.1

						Lighting		2,735		190		2.1		20.3		2.8		0.8		5.6

						Appliances		126		133		1.2		1.5		9.2		0.6		74.8

						Water Heating		17		30		1.4		1.0		0.0		0.5		110.3

						Low Income & Rentals		3,247		1,367		3.0		2.9		0		0.6		54.5

						Behavioural		3,097		200		3.7		3.7		0		0.7		29.9

						Subtotal		10,493		2,718		2.3		4.0		6.6		0.7		32.3

						Commercial

						Com Lighting		10,592		2,322		1.8		3.1		4.9		0.9		37.9

						Building Improvement		2,931		784		2.0		5.5		2.9		1.0		20.8

						Irrigation		144		25		3.6		3.1		0		0.9		36.3

						Subtotal		13,666		3,131		1.9		3.4		4.3		0.9		34.1

						Industrial

						Industrial		1,556		309		1.9		5.1		2.6		1.1		22.0

						Subtotal		1,556		309		1.9		5.1		2.6		1.1		22.0

						Program Total		25,715		6,158		2.1		3.7		5.1		0.8		32.6

						Portfolio

						Supporting Initiatives				674

						Planning & Evaluation				777

						Total (including Portfolio area)				7,610		1.8		2.8		3.6		0.7		43.8







Tables

				2017 Plan Summary Tables



				Sector				Benefit cost ratios

								2017, TRC

				Residential				2.3

				Commercial				1.9

				Industrial				1.9

				Total				2.1		sub-total

								1.8



				Sector		Program		Benefit cost ratios

								2017, TRC

				Residential		Home Improvement		1.7		Home Improvement

						Heat Pumps		1.3		Heat Pumps

						New Home		1.2		New Home

						Lighting		2.1		Lighting

						Appliances		1.2		Appliances

						Water Heating		1.4		Water Heating

						Low Income & Rentals		3.0		Low Income & Rentals

						Behavioural		3.7		Behavioural

				Total				2.3





				Sector		Program		Benefit cost ratios

								2017, TRC

				Commercial		Com Lighting		1.8		Com Lighting

						Building Improvement		2.0		Building Improvement

						Irrigation		3.6		Irrigation

				Total				1.9





				Sector		Program		Benefit cost ratios

								2017, TRC

				Industrial		Industrial		1.9		Industrial

				Total				1.9



				Total

				check

















Sum

								Savings
(kWh)						Incentives		Admin		Plan
($000s)				Incentive, $/kWh		TRC		UCT		PCT		RIM		Levelised Cost ($/MWh)

								site		system		net		site		site

				Residential				9,724,281		10,493,472		10,559,586		2,073,320		491,025		2,564				$0.20		2.35		4.0		6.6		0.7		$32

				Commercial				12,664,388		13,666,141		9,370,455		2,155,813		768,977		2,925				$0.23		1.87		3.4		4.3		0.9		$34

				Industrial				1,441,767		1,555,811		1,369,114		153,411		67,188		221				$0.11		1.92		5.1		2.6		1.1		$22

				Total				23,830,436		25,715,424		21,299,155		4,382,544		1,327,190		5,710				$0.18		2.08		3.7		5.1		0.8		$33

				Total (inc. SI, P&E)																				1.75		2.8		3.6		0.7		$44				For calculations																		Incentives

				check				0														0		0		0										Incentives		TRC				UCT		Levelised Cost		PCT				RIM				New		Old

								Savings, kWh						Incentives		Admin						Incentive, $/kWh		TRC		UCT		PCT		RIM		Levelised Cost, $/MWh						Utility Benefits		Utility Costs		UCT Cost		Levelised Savings		Customer Benefits		Customer Cost		Utility Benefits		Utility Costs

								site		system		net		site		site

				Residential		Home Improvement		337,525		364,223		291,379		130,846		30,988		162				$0.45		1.7		2.5		7.3		0.7		44.5				130,846		410,697		242,635		161,835		3,637,824		605,332		82,824		419,112		636,321		$0.45		$0.25

						Heat Pumps		724,194		781,478		468,887		233,035		55,190		288				$0.50		1.3		2.2		4.6		0.6		53.1				233,035		628,812		491,136		288,225		5,425,843		940,735		202,911		628,812		995,925		$0.50		$0.21

						New Home		116,500		125,715		100,572		41,500		9,828		51				$0.41		1.2		2.8		2.8		0.7		42.1				41,500		141,255		122,288		51,328		1,219,655		200,581		70,960		141,255		210,410		$0.41		$0.23

						Lighting		2,534,675		2,735,168		3,856,587		140,745		33,333		174				$0.04		2.1		20.3		2.8		0.8		5.6				140,745		3,526,512		1,682,253		174,078		31,201,444		4,210,390		1,508,175		3,526,512		4,243,723		$0.04		$0.06

						Appliances		116,750		125,984		103,307		58,080		13,755		72				$0.56		1.2		1.5		9.2		0.6		74.8				58,080		108,913		91,847		71,835		960,240		183,325		20,012		108,913		197,080		$0.56		$0.28

						Water Heating		16,050		17,320		17,320		15,000		3,552		19				$0.87		1.4		1.0		0.0		0.5		110.3				15,000		19,076		13,838		18,552		168,212		36,940		0		19,076		40,493		$0.87		$0.32

						Low Income & Rentals		3,008,588		3,246,567		2,624,518		1,254,114		297,012		1,551				$0.48		3.0		2.9		0.0		0.6		54.5				1,254,114		4,552,352		1,499,556		1,551,126		28,455,231		4,965,567		0		3,277,558		5,262,579		$0.48		$0.17

						Behavioural		2,870,000		3,097,017		3,097,017		200,000		47,366		247				$0.06		3.7		3.7		0.0		0.7		29.9				200,000		927,177		247,366		247,366		8,278,363		1,279,758		0		927,177		1,327,124		$0.06		$0.09

				Commercial		Com Lighting		9,815,172		10,591,552		7,202,255		1,774,299		632,891		2,407				$0.25		1.8		3.1		4.9		0.9		37.9				1,774,299		7,359,228		4,005,918		2,407,190		63,476,502		7,808,761		1,600,408		7,359,228		8,441,652		$0.25		$0.16

						Building Improvement		2,715,882		2,930,709		2,066,736		361,515		128,952		490				$0.17		2.0		5.5		2.9		1.0		20.8				279,168		2,091,769		1,059,989		378,746		18,180,548		2,007,521		683,236		2,091,769		2,107,100		$0.17		$0.23

						Irrigation		133,333		143,880		101,464		20,000		7,134		27				$0.20		3.6		3.1		0.0		0.9		36.3				20,000		83,640		23,391		27,134		746,785		90,994		0		83,640		98,128		$0.20		$0.13

				Industrial		Industrial		1,441,767		1,555,811		1,369,114		153,411		67,188		221				$0.11		1.9		5.1		2.6		1.1		22.0				153,411		1,122,725		583,916		220,599		10,024,146		951,065		363,317		1,122,725		1,018,254		$0.13		$0.11

				Total Programs				23,830,436		25,715,424		21,299,155		4,382,544		1,327,190		5,710				$0.18		2.1		3.7		5.1		0.8		32.6				4,300,197		20,972,156		10,064,133		5,598,014		171,774,794		23,280,970		4,531,842		19,705,776		24,578,787		$0.18		$0.16

				Supporting Initiatives														674

				P&E														737

				Grand Total														7,121



























































Inputs

				Assumptions



				FBC Market Costs								Rates

				$/MWh		$112.00		use either (not both)				Resi rate:		$0.13

				MTRC $/MWH		$112.00						Gen Svc 2nd tier:		$0.10

												Ind Rate 30:		$0.08



				T&D Avoided Cost

				$/kW		$   - 0

				DCE		$12.00



				System Loss		7.9%		Applied to CPR source data

				Discount Rate		6.0%

				TRC Threshold		1.0



				Sector		Program		Incentive forecast		Energy Savings, site





				Residential				$2,064,825		9,724,281

				Commercial				$2,155,813		12,664,388

				Industrial				$141,981		1,441,767

				Total				$4,362,619		23,830,436



				Residential		Home Improvement		$130,846		337,525

						Heat Pumps		$233,035		724,194

						New Home		$41,500		116,500

						Lighting		$140,745		2,534,675

						Appliances		$58,080		116,750

						Water Heating		$15,000		16,050

						Low Income & Rentals		$1,245,618		3,008,588

						Behavioural		$200,000		2,870,000

				Commercial		Com Lighting		$1,774,299		9,815,172

						Building Improvement		$361,515		2,715,882

						Irrigation		$20,000		133,333

				Industrial		Industrial		$141,981		1,441,767

				Total				$4,362,619		23,830,436











































































Programs

		Planning Model Summary								Program Variables		Scaling										Totals										Savings, site						Units, site						Savings, system						Savings, net						Incentives, site						Admin, site						Incentives		TRC				UCT		Levelised Cost		PCT				RIM

		Sector		Program		Measure		Type		Include Program?		Program		Plan, MWh		Model, MWh		% difference		Scale		TRC Included kWh		Modified TRC Included kWh		<TRC included kWh		Not Included kWhs		Total Included kWhs		2017		2018		2019		2017		2018		2019		2017		2018		2019		2017		2018		2019		2017		2018		2019		2017		2018		2019		2017		Utility Benefits		Utility Costs		UCT Cost		Levelised Savings		Customer Benefits		Customer Cost		Utility Benefits		Utility Costs

																						99.9%		0.1%		0.0%

		Residential		Home Improvement		Insulation		R0 Base		TRUE		Home Improvement		338		338		0.0%		7%		93,070		0		0		0		93,070		93,070		93,070		93,070		47,613		47,613		47,613		100,432		100,432		100,432		80,345		80,345		80,345		36,080		36,080		36,080		8,545		8,545		8,545		36,080		115,033		65,590		44,625		1,027,082		$170,043.47		20,965		118,323		178,588

		Residential		Home Improvement		Insulation		R19 Base		TRUE										7%		91,305		0		0		0		91,305		91,305		91,305		91,305		82,011		82,011		82,011		98,527		98,527		98,527		78,822		78,822		78,822		35,396		35,396		35,396		8,383		8,383		8,383		35,396		112,852		48,640		43,778		1,007,609		$166,819.45		4,862		116,079		175,202

		Residential		Home Improvement		HVAC		Draftproofing		TRUE										7%		0		14,773		0		0		14,773		14,773		14,773		14,773		15		15		15		15,942		15,942		15,942		12,754		12,754		12,754		5,727		5,727		5,727		1,356		1,356		1,356		5,727		21,521		18,414		7,083		163,033		$26,991.71		11,330		18,782		28,348

		Residential		Home Improvement		HVAC		Furnace Fan		FALSE										7%		0		0		0		17,210		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		$0.00		0		0		0

		Residential		Home Improvement		Windows		Single		TRUE										7%		97,430		0		0		0		97,430		97,430		97,430		97,430		4,386		4,386		4,386		105,137		105,137		105,137		84,109		84,109		84,109		37,770		37,770		37,770		8,945		8,945		8,945		37,770		120,422		84,994		46,715		1,075,200		$178,009.86		38,279		123,866		186,955

		Residential		Home Improvement		Windows		Dual		TRUE										7%		8,142		0		0		0		8,142		8,142		8,142		8,142		633		633		633		8,786		8,786		8,786		7,028		7,028		7,028		3,156		3,156		3,156		747		747		747		3,156		10,063		1,880		3,904		89,847		$14,875.00		0		10,351		15,622

		Residential		Home Improvement		Electronic Thermostat				TRUE										7%		32,805		0		0		0		32,805		32,805		32,805		32,805		76		76		76		35,400		35,400		35,400		28,320		28,320		28,320		12,717		12,717		12,717		3,012		3,012		3,012		12,717		30,806		23,117		15,729		275,053		$48,592.91		7,387		31,711		51,605

		Residential		Heat Pumps		Heat Pump, Retro - Air Source				TRUE		Heat Pumps		724		724		0.0%		43%		420,664		0		0		0		420,664		420,664		420,664		420,664		68		68		68		453,938		453,938		453,938		272,363		272,363		272,363		135,364		135,364		135,364		32,058		32,058		32,058		135,364		362,045		338,853		167,422		3,123,983		$542,828.73		171,431		362,045		574,887

		Residential		Heat Pumps		Heat Pump, Upgrade - Air Source				TRUE										43%		271,393		0		0		0		271,393		271,393		271,393		271,393		108		108		108		292,860		292,860		292,860		175,716		175,716		175,716		87,330		87,330		87,330		20,682		20,682		20,682		87,330		233,575		128,187		108,013		2,015,451		$350,208.29		20,174		233,575		370,891

		Residential		Heat Pumps		Heat Pump - Geothermal				TRUE										43%		32,137		0		0		0		32,137		32,137		32,137		32,137		5		5		5		34,679		34,679		34,679		20,807		20,807		20,807		10,341		10,341		10,341		2,449		2,449		2,449		10,341		33,193		24,096		12,790		286,410		$47,698.03		11,306		33,193		50,147

		Residential		New Home		Heat Pump, New - Air Source				TRUE		New Home		117		117		0.0%		47%		83,135		0		0		0		83,135		83,135		83,135		83,135		25		25		25		89,711		89,711		89,711		71,769		71,769		71,769		29,615		29,615		29,615		7,014		7,014		7,014		29,615		94,599		88,358		36,628		823,182		$136,983.37		51,730		94,599		143,997

		Residential		New Home		EnerGuide80 Detached houses				TRUE										47%		14,704		0		0		0		14,704		14,704		14,704		14,704		3		3		3		15,867		15,867		15,867		12,694		12,694		12,694		5,238		5,238		5,238		1,240		1,240		1,240		5,238		19,915		16,233		6,478		174,726		$28,027.69		9,754		19,915		29,268

		Residential		New Home		EnerGuide83 Attached/Row houses				TRUE										47%		18,661		0		0		0		18,661		18,661		25,659		0		7		10		0		20,137		27,688		0		16,110		22,151		0		6,647		9,140		0		1,574		2,165		0		6,647		26,740		17,697		8,222		221,747		$35,570.18		9,476		26,740		37,145

		Residential		Lighting		Lighting		Screw-in		TRUE		Lighting		2,535		2,535		0.0%		130%		2,012,804		0		0		0		2,012,804		2,012,804		2,012,804		2,012,804		105,147		105,147		105,147		2,172,016		2,172,016		2,172,016		3,062,543		3,062,543		3,062,543		111,767		111,767		111,767		26,470		26,470		26,470		111,767		2,657,534		1,274,499		138,236		23,489,495		$3,175,532.25		1,136,263		2,657,534		3,202,002

		Residential		Lighting		Lighting		Hard-wired		TRUE										130%		521,871		0		0		0		521,871		521,871		417,497		417,497		8,013		6,411		6,411		563,151		450,521		450,521		794,044		635,235		635,235		28,978		23,183		23,183		6,863		5,490		5,490		28,978		868,979		407,753		35,841		7,711,949		$1,034,857.96		371,912		868,979		1,041,721

		Residential		Appliances		Clothes Washer				TRUE		Appliances		117		117		0.0%		176%		116,750		0		0		0		116,750		116,750		116,750		116,750		3,055		3,055		3,055		125,984		125,984		125,984		103,307		103,307		103,307		58,080		58,080		58,080		13,755		13,755		13,755		58,080		108,913		91,847		71,835		960,240		$183,325.30		20,012		108,913		197,080

		Residential		Appliances		Refrigerator				FALSE										176%		0		0		0		293,822		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		$0.00		0		0		0

		Residential		Appliances		Refrigerator		Pick-up		FALSE										176%		0		0		0		453,943		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		$0.00		0		0		0

		Residential		Appliances		Freezer				FALSE										176%		0		0		0		132,449		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		$0.00		0		0		0

		Residential		Appliances		Freezer		Pick-up		FALSE										176%		0		0		0		270,877		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		$0.00		0		0		0

		Residential		Electronics		Consumer Electronics				FALSE		Electronics				0				100%		0		0		0		772,528		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		$0.00		0		0		0

		Residential		Electronics		Computers etc.				FALSE										100%		0		0		0		134,596		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		$0.00		0		0		0

		Residential		Water Heating		Heat Pump Water Heater				TRUE		Water Heating		16		16		-0.0%		3%		16,050		0		0		0		16,050		16,050		18,343		22,929		11		13		16		17,320		19,794		24,742		17,320		19,794		24,742		15,000		17,143		21,429		3,552		4,060		5,075		15,000		19,076		13,838		18,552		168,212		$36,940.09		0		19,076		40,493

		Residential		Water Heating		Other Water Savers				TRUE										0%		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		$0.00		0		0		0

		Residential		Water Heating		Solar Thermal				FALSE										0%		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		$0.00		0		0		0

		Residential		Low Income & Rentals		Energy Saving Kits				TRUE		Low Income & Rentals		3,009		3,009		0.0%		120%		754,952		0		0		0		754,952		754,952		0		0		783		0		0		814,668		0		0		192,620		0		0		67,538		0		0		15,995		0		0		67,538		170,988		31,964		83,533		1,087,682		$209,405.71		0		122,260		225,401

		Residential		Low Income & Rentals		ECAP - All				TRUE										120%		2,253,636		0		0		0		2,253,636		2,253,636		0		0		2,286		0		0		2,431,899		0		0		2,431,899		0		0		1,186,576		0		0		281,017		0		0		1,186,576		4,381,364		1,467,593		1,467,593		27,367,550		$4,756,161.00		0		3,155,298		5,037,178

		Residential		Low Income & Rentals		Direct Install - Advanced				TRUE										120%		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		$0.00		0		0		0

		Residential		Low Income & Rentals		Direct Install - Lighting				TRUE										120%		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		$0.00		0		0		0

		Residential		Behavioural		Customer Engagement Tool				TRUE		Behavioural		2,870		2,870		0.0%		100%		2,870,000		0		0		0		2,870,000		2,870,000		0		0		1		0		0		3,097,017		0		0		3,097,017		0		0		200,000		0		0		47,366		0		0		200,000		927,177		247,366		247,366		8,278,363		$1,279,757.79		0		927,177		1,327,124

		Residential		Behavioural		other				TRUE										100%		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		$0.00		0		0		0

		Commercial		Com Lighting		Retrofit		not incl. Metal halide		TRUE		Com Lighting		9,815		9,815		0.0%		265%		3,627,270		0		0		0		3,627,270		3,627,270		3,627,270		3,627,270		2,301,462		2,301,462		2,301,462		3,914,187		3,914,187		3,914,187		2,661,647		2,661,647		2,661,647		655,705		655,705		655,705		233,889		233,889		233,889		655,705		2,413,684		950,915		889,595		20,615,074		$2,615,499.57		61,320		2,413,684		2,849,389

		Commercial		Com Lighting		Retrofit		Metal halide		TRUE										265%		109,615		0		0		0		109,615		109,615		109,615		109,615		115,872		115,872		115,872		118,285		118,285		118,285		80,434		80,434		80,434		19,815		19,815		19,815		7,068		7,068		7,068		19,815		75,442		26,452		26,883		646,844		$81,308.05		0		75,442		88,376

				Com Lighting		Retrofit		T8		FALSE										265%		0		0		0		4,895,223		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		$0.00		0		0		0

		Commercial		Com Lighting		New				TRUE										265%		1,812,620		0		0		0		1,812,620		1,812,620		2,175,144		2,537,668		1,936,489		2,323,787		2,711,085		1,955,999		2,347,198		2,738,398		1,330,079		1,596,095		1,862,111		327,669		393,203		458,737		116,879		140,255		163,631		327,669		1,512,491		537,070		444,549		12,918,058		$1,555,738.39		92,522		1,512,491		1,672,618

		Commercial		Com Lighting		Controls				TRUE										265%		155,831		0		0		0		155,831		155,831		155,831		155,831		6,627		6,627		6,627		168,158		168,158		168,158		114,347		114,347		114,347		28,170		28,170		28,170		10,048		10,048		10,048		28,170		124,194		36,969		38,218		1,090,693		$131,857.72		0		124,194		141,906

		Commercial		Com Lighting		Streetlights				TRUE										265%		2,121,477		0		0		0		2,121,477		2,121,477		2,121,477		0		7,207		7,207		0		2,289,285		2,289,285		0		1,556,714		1,556,714		0		383,502		383,502		0		136,795		136,795		0		383,502		2,207,730		1,697,152		520,296		19,153,654		$2,204,364.28		1,176,855		2,207,730		2,341,159

		Commercial		Com Lighting		Parking Lights				TRUE										265%		1,988,359		0		0		0		1,988,359		1,988,359		1,988,359		1,988,359		2,824		2,824		2,824		2,145,638		2,145,638		2,145,638		1,459,034		1,459,034		1,459,034		359,438		359,438		359,438		128,211		128,211		128,211		359,438		1,025,687		757,359		487,649		9,052,180		$1,219,993.01		269,710		1,025,687		1,348,204

		Commercial		Building Improvement		Whole Building New				TRUE		Building Improvement		2,716		2,716		0.0%		59%		691,961		0		0		0		691,961		691,961		691,961		691,961		222,202		222,202		222,202		746,695		746,695		746,695		526,569		526,569		526,569		92,108		92,108		92,108		32,855		32,855		32,855		92,108		847,881		507,052		124,963		7,248,137		$781,159.76		382,090		847,881		814,015

		Commercial		Building Improvement		HVAC New				TRUE										59%		771,466		0		0		0		771,466		771,466		771,466		771,466		2,889,480		2,889,480		2,889,480		832,489		832,489		832,489		587,071		587,071		587,071		102,691		102,691		102,691		36,630		36,630		36,630		102,691		750,703		366,692		139,320		6,582,484		$728,461.70		227,372		750,703		765,091

		Commercial		Building Improvement		HVAC Optimization				TRUE										59%		186,487		0		0		0		186,487		186,487		186,487		186,487		581,554		581,554		581,554		201,238		201,238		201,238		141,913		141,913		141,913		24,824		24,824		24,824		8,855		8,855		8,855		24,824		181,468		85,313		33,678		1,591,191		$176,091.89		51,635		181,468		184,946

		Commercial		Building Improvement		Weatherization				TRUE										59%		59,292		0		0		0		59,292		59,292		59,292		59,292		12,228		12,228		12,228		63,982		63,982		63,982		45,120		45,120		45,120		7,892		7,892		7,892		2,815		2,815		2,815		7,892		58,492		32,848		10,708		517,524		$57,091.38		22,140		58,492		59,907

		Commercial		Building Improvement		Refrigeration				TRUE										59%		388,044		0		0		0		388,044		388,044		388,044		388,044		512		512		512		418,738		418,738		418,738		295,294		295,294		295,294		51,653		51,653		51,653		18,425		18,425		18,425		51,653		253,225		68,084		70,078		2,241,212		$264,716.26		0		253,225		283,141

		Commercial		Building Improvement		Servers				TRUE										59%		205,645		0		0		0		205,645		205,645		205,645		205,645		9		9		9		221,912		221,912		221,912		156,492		156,492		156,492		27,374		27,374		27,374		9,764		9,764		9,764		27,374		72,588		14,979		37,138		639,334		$88,152.70		0		72,588		97,917

		Commercial		Building Improvement		Wastewater				TRUE										59%		309,302		0		0		0		309,302		309,302		309,302		309,302		1		1		1		333,768		333,768		333,768		235,373		235,373		235,373		41,172		41,172		41,172		14,686		14,686		14,686		41,172		223,509		67,238		55,857		1,973,331		$228,768.42		11,381		223,509		243,454

		Commercial		Building Improvement		Water				TRUE										59%		103,685		0		0		0		103,685		103,685		103,685		103,685		9		9		9		111,886		111,886		111,886		78,902		78,902		78,902		13,802		13,802		13,802		4,923		4,923		4,923		13,802		75,396		45,928		18,725		661,504		$76,688.25		27,203		75,396		81,611

		Commercial		Irrigation		All				TRUE		Irrigation		133		133		0.0%		30%		133,333		0		0		0		133,333		133,333		133,333		133,333		250		250		250		143,880		143,880		143,880		101,464		101,464		101,464		20,000		20,000		20,000		7,134		7,134		7,134		20,000		83,640		23,391		27,134		746,785		$90,993.94		0		83,640		98,128

		Industrial		Industrial		Energy Management Systems				TRUE		Industrial		1,442		1,442		0.0%		60%		151,049		0		0		0		151,049		151,049		151,049		151,049		164		164		164		162,997		162,997		162,997		143,437		143,437		143,437		16,072		16,072		16,072		7,039		7,039		7,039		16,072		122,137		26,614		23,111		1,090,496		$102,846.70		3,503		122,137		109,886

		Industrial		Industrial		Industrial Efficiency				TRUE										104%		1,290,718		0		0		0		1,290,718		1,290,718		1,290,718		1,290,718		7		7		7		1,392,814		1,392,814		1,392,814		1,225,677		1,225,677		1,225,677		137,338		137,338		137,338		60,149		60,149		60,149		137,338		1,000,587		557,301		197,488		8,933,650		$848,218.71		359,814		1,000,587		908,368

		Program Totals												23,830		23,830		0.0%				23,815,663		14,773		0		6,970,649		23,830,436		23,830,436		18,219,289		16,439,263		8,331,144		8,713,774		9,093,858		25,715,424		19,660,435		17,739,609		21,299,155		15,693,342		14,385,442		4,382,544		2,992,804		2,669,982		1,327,190		1,005,913		891,344		4,382,544		21,343,649		10,192,277		5,709,734		175,048,963		23,674,580		4,570,426		20,077,269		25,001,770



































Incentives

										Unit Savings								Rebate				Rebate 2015/16				Simple Payback				Incentives, site

Groves, Steven: Groves, Steven:
Incentives on site savings - losses deducted from the CPR potential (which includes losses)						Admin, site

		Input cells								kWh		W		Cap. Factor		# units		Market Rebate $/unit		Market Rebate $/kWh		2015/16 Market Rebate $/unit		Market Rebate $/kWh		before rebate		after rebate		2017		2018		2019		2017		2018		2019

		Password: 'power'

		Residential		Home Improvement		Insulation		R0 Base		2.0		0.5		4,340		702,790		0.5		0.39		0.5		0.24		5.9		3.9		$532,554		$532,554		$532,554		$126,125		$126,125		$126,125

		Residential		Home Improvement		Insulation		R19 Base		1.1		0.3		4,340		1,210,526		0.25		0.39		0.25		0.21		4.2		2.5		$522,457		$522,457		$522,457		$123,734		$123,734		$123,734

		Residential		Home Improvement		HVAC		Draftproofing		989.9		228.1		4,340		220		300		0.39		300		0.29		11.1		8.7		$84,535		$84,535		$84,535		$20,020		$20,020		$20,020

		Residential		Home Improvement		HVAC		Furnace Fan		110.5		25.5		4,340		2,299		50		0.39		50		0.00		9.7		6.2		$0		$0		$0		$0		$0		$0

		Residential		Home Improvement		Windows		Single		22.2		5.1		4,340		64,735		5		0.39		5		0.21		7.5		5.8		$557,504		$557,504		$557,504		$132,034		$132,034		$132,034

		Residential		Home Improvement		Windows		Dual		12.9		3.0		4,340		9,341		2.5		0.39		2.5		0.18		1.3		-0.2		$46,587		$46,587		$46,587		$11,033		$11,033		$11,033

		Residential		Home Improvement		Electronic Thermostat				431.9		102.2		4,226		1,121		100		0.39		100		0.21		5.9		4.1		$187,715		$187,715		$187,715		$44,457		$44,457		$44,457

		Residential		Heat Pumps		Heat Pump, Retro - Air Source				6,147.6		1,291.0		4,762		160		600		0.32		600		0.09		9.3		8.6		$316,522		$316,522		$316,522		$74,962		$74,962		$74,962

		Residential		Heat Pumps		Heat Pump, Upgrade - Air Source				2,522.8		529.8		4,762		252		500		0.32		500		0.18		12.2		10.7		$204,205		$204,205		$204,205		$48,362		$48,362		$48,362

		Residential		Heat Pumps		Heat Pump - Geothermal				6,051.2		1,270.7		4,762		12		2500		0.32		2500		0.38		8.6		5.4		$24,181		$24,181		$24,181		$5,727		$5,727		$5,727

		Residential		New Home		Heat Pump, New - Air Source				3,295.0		691.9		4,762		54		600		0.36		600		0.17		3.9		2.5		$63,479		$63,479		$63,479		$15,034		$15,034		$15,034

		Residential		New Home		EnerGuide80 Detached houses				5,100.0		725.6		7,028		6		1275		0.36		1322		0.25		9.8		7.9		$11,228		$11,228		$11,228		$2,659		$2,659		$2,659

		Residential		New Home		EnerGuide83 Attached/Row houses				2,500.0		1,545.0		1,618		16		625		0.36		728		0.25		8.3		6.4		$14,249		$19,592		$0		$3,375		$4,640		$0

		Residential		Lighting		Lighting		Screw-in		19.1		2.8		6,936		80,675		2.5		0.06		2.5		0.09		3.4		2.4		$85,755		$85,755		$85,755		$20,309		$20,309		$20,309

		Residential		Lighting		Lighting		Hard-wired		65.1		5.6		11,607		6,148		10		0.06		10		0.14		4.2		3.0		$22,234		$17,787		$17,787		$5,266		$4,213		$4,213

		Residential		Appliances		Clothes Washer				38.2		4.0		9,535		1,733		10		0.50		9		0.25		6.3		4.3		$32,946		$32,946		$32,946		$7,803		$7,803		$7,803

		Residential		Appliances		Refrigerator				54.7		2.8		19,643		3,045		25		0.50		25		0.42		5.3		1.8		$0		$0		$0		$0		$0		$0

		Residential		Appliances		Refrigerator		Pick-up		773.6		93.0		8,318		333		50		0.50		50		0.06		1.2		0.7		$0		$0		$0		$0		$0		$0

		Residential		Appliances		Freezer				49.5		0.8		63,010		1,517		25		0.50		25		0.46		0.7		-3.2		$0		$0		$0		$0		$0		$0

		Residential		Appliances		Freezer		Pick-up		695.6		77.0		9,033		221		50		0.50		50		0.07		1.5		1.0		$0		$0		$0		$0		$0		$0

		Residential		Electronics		Consumer Electronics				142.6		26.0		5,480		5,419		6.5		0.00		15.5		0.10		1.1		0.8		$0		$0		$0		$0		$0		$0

		Residential		Electronics		Computers etc.				89.5		6.3		14,226		1,503		3.3		0.00		5.8		0.06		2.8		2.5		$0		$0		$0		$0		$0		$0

		Residential		Water Heating		Heat Pump Water Heater				1,404.2		177.6		7,905		447		500		0.93		500		0.33		4.9		2.2		$586,372		$670,140		$837,675		$138,871		$158,709		$198,387

		Residential		Water Heating		Other Water Savers				64.2		10.7		5,984		6,616		25		0.93		25		0.36		2.5		-0.5		$396,688		$396,688		$396,688		$93,948		$93,948		$93,948

		Residential		Water Heating		Solar Thermal				1,404.2		177.6		7,905		825		500		0.93		500		0.33		32.3		29.6		$0		$0		$0		$0		$0		$0

		Residential		Low Income & Rentals		Energy Saving Kits				964.2		8.3		116,453		651		86.26		0.09		61.71		0.25		0.7		0.0		$56,140		$0		$0		$13,296		$0		$0

		Residential		Low Income & Rentals		ECAP - All				986.0		292.0		3,377		1,900		150.0		0.53		150.0		0.16		4.0		2.9		$986,329		$0		$0		$233,593		$0		$0

		Residential		Low Income & Rentals		Direct Install - Advanced				0.0				0		0		-100.0		0.41		1164.9		0.46		0.0		0.0		$0		$0		$0		$0		$0		$0

		Residential		Low Income & Rentals		Direct Install - Lighting				0.0		2.1		0		0		7.2		0.41		7.2		0.14		0.0		0.0		$0		$0		$0		$0		$0		$0

		Residential		Behavioural		Customer Engagement Tool				2,870,000.0		0.0		0		1		200000		0.07		10		0.06		0.5		0.0		$200,000		$0		$0		$47,366		$0		$0

		Residential		Behavioural		other				0.0		0.0		0		0		0.1		0.07		0.1		0.10		0.0		0.0		$0		$0		$0		$0		$0		$0

		Commercial		Com Lighting		Retrofit		not incl. Metal halide		1.6		0.5		3,217		867,119		0.15		0.18		0.15		0.08		2.2		1.5		$247,049		$247,049		$247,049		$88,122		$88,122		$88,122

		Commercial		Com Lighting		Retrofit		Metal halide		0.9		0.3		3,531		43,657		0.1		0.18		0.1		0.09		2.0		1.2		$7,466		$7,466		$7,466		$2,663		$2,663		$2,663

				Com Lighting		Retrofit		T8		0.7		0.2		3,531		2,686,289		0.1		0.18		0.1		0.13		1.5		0.3		$0		$0		$0		$0		$0		$0

		Commercial		Com Lighting		New				0.9		0.3		3,217		729,609		0.15		0.18		0.15		0.15		2.6		1.4		$123,456		$148,147		$172,838		$44,036		$52,844		$61,651

		Commercial		Com Lighting		Controls				23.5		2.7		8,760		2,497		0.05		0.18		0.05		0.00		1.9		1.9		$10,614		$10,614		$10,614		$3,786		$3,786		$3,786

		Commercial		Com Lighting		Streetlights				294.4		58.8		5,010		2,715		50		0.18		50		0.16		8.3		7.0		$144,491		$144,491		$0		$51,540		$51,540		$0

		Commercial		Com Lighting		Parking Lights				704.1		56.3		12,500		1,064		100		0.18		100		0.13		3.6		2.5		$135,425		$135,425		$135,425		$48,306		$48,306		$48,306

		Commercial		Building Improvement		Whole Building New				3.1		1.0		3,167		376,183		0.50		0.13		0.41		0.16		7.5		6.2		$155,937		$155,937		$155,937		$55,622		$55,622		$55,622

		Commercial		Building Improvement		HVAC New				0.3		0.0		7,709		4,891,832		0.04		0.13		0.04		0.16		4.7		3.4		$173,853		$173,853		$173,853		$62,013		$62,013		$62,013

		Commercial		Building Improvement		HVAC Optimization				0.3		0.0		7,709		984,560		0.05		0.13		0.05		0.14		4.5		3.3		$42,026		$42,026		$42,026		$14,991		$14,991		$14,991

		Commercial		Building Improvement		Weatherization				4.8		0.3		15,420		20,702		1.6		0.13		1.6		0.31		5.5		2.9		$13,362		$13,362		$13,362		$4,766		$4,766		$4,766

		Commercial		Building Improvement		Refrigeration				758.5		47.4		16,000		866		187.2		0.13		187.2		0.23		1.4		-0.5		$87,448		$87,448		$87,448		$31,192		$31,192		$31,192

		Commercial		Building Improvement		Servers				22,593.2		2,202.5		10,258		15		2500		0.13		2500		0.10		0.3		-0.6		$46,343		$46,343		$46,343		$16,531		$16,531		$16,531

		Commercial		Building Improvement		Wastewater				358,030.2		28,713.6		12,469		1		25000		0.13		25000		0.06		1.8		1.3		$69,703		$69,703		$69,703		$24,863		$24,863		$24,863

		Commercial		Building Improvement		Water				11,566.2		1,449.4		7,980		15		1250		0.13		1250		0.10		4.3		3.5		$23,366		$23,366		$23,366		$8,335		$8,335		$8,335

		Commercial		Irrigation		All				532.3		0.0		0		847		53.2		0.15		62.4		0.10		1.3		0.6		$67,622		$67,622		$67,622		$24,121		$24,121		$24,121

		Industrial		Industrial		Energy Management Systems				920.9		0.1		7,143,000		273		92.09		0.11		107.91		0.10		1.1		0.4		$26,787		$26,787		$26,787		$11,732		$11,732		$11,732

		Industrial		Industrial		Industrial Efficiency				175,652.0		29.0		6,051,000		7		17565.2041666667		0.11		93.8817		0.10		3.4		2.6		$131,719		$131,719		$131,719		$57,688		$57,688		$57,688

		Program Totals																												$6,438,345		$5,305,231		$5,333,373		$1,718,278		$1,452,882		$1,445,187



























TRC

						3.0357990064				Per Unit		Per Unit																		TRC Calculations																mTRC Calculations										UCT		Incentive estimates										Incentive Impact

		Sector		Program		Measure		Type		kWh, site		kWh, net		Units, site		Net Measure Cost $/unit		Rebate % of cost		CPC $/unit		Fortis Rebate $/unit		Fortis Admin $/unit		Fortis Total Cost $/unit		Fortis Levelized Cost ($/MWh)		Net Total Resource Cost
($/unit)		EML (years)		Net Energy Benefits ($/unit)		NEB ($/unit)		Non-Energy Benefits ($/unit)		DCE ($/unit)

Groves, Steven: Groves, Steven:
Deferred capital expenditure (DCE) is the estimated $ savings by deferring capital expenditures  as a result of DSM - e.g. if you can defer building a substation.		Total Benefits ($/unit)		TRC B/C ratio		Modified Energy Benefits ($/unit)		Modified Non-Energy Benefits ($/unit)		DCE ($/unit)

Groves, Steven: Groves, Steven:
Deferred capital expenditure (DCE) is the estimated $ savings by deferring capital expenditures  as a result of DSM - e.g. if you can defer building a substation.		Modified Total Benefits ($/unit)		Modified TRC B/C Ratio		B/C		LRMC		50% of cost		2 yr. payback		UCT > 2		Incentive		$/kWh		% project cost		Payback after incentive		$/kWh STATIC

														2017																								0%

Keith Veerman: Keith Veerman:
do NOT use.  15% NEB added as part of mTRC calcs only as applicable						1.00

Keith Veerman: Keith Veerman:
input only on Sensitivity tab						

Groves, Steven: Groves, Steven:
Deferred capital expenditure (DCE) is the estimated $ savings by deferring capital expenditures  as a result of DSM - e.g. if you can defer building a substation.		15%																				0.222

		Residential		Home Improvement		Insulation		R0 Base		2.0		1.7		702,790		1.2		63%		0.44		0.76		0.2		0.9		43.4		1.4		25		2.4		0		0.0		0		2.4		1.79		2.4		0		0		2.8		2.07		2.6		$2.4		$0.6		$0.8		$1.0		$0.6		0.35		50%		2.72		0.29

		Residential		Home Improvement		Insulation		R19 Base		1.1		1.0		1,210,526		0.5		88%		0.06		0.43		0.1		0.5		43.4		0.6		25		1.4		0		0.0		0		1.4		2.32		1.4		0		0		1.6		2.73		2.6		$1.4		$0.2		$0.2		$0.6		$0.2		0.25		49%		2.00		0.16

		Residential		Home Improvement		HVAC		Draftproofing		989.9		854.6		220		1,142.9		34%		759.20		383.75		90.9		474.6		43.4		1,233.8		25		1,223.5		0		0.0		35		1,223.5		0.99		1,223.5		184		35		1,442.0		1.17		2.6		$1,223.5		$571.5		$920.0		$520.9		$520.9		0.61		46%		5.58		0.49

		Residential		Home Improvement		HVAC		Furnace Fan		110.5		95.4		2,299		112.0		38%		69.16		42.84		0.0		42.8		39.2		112.0		20		122.6		0		0.0		4		122.6		1.09		122.6		18		4		144.4		1.29		2.9		$122.6		$56.0		$87.1		$61.3		$56.0		0.59		50%		4.50		0.00

		Residential		Home Improvement		Windows		Single		22.2		19.2		64,735		17.3		50%		8.73		8.61		2.0		10.7		43.4		19.4		25		27.5		0		0.0		1		27.5		1.42		27.5		4		1		32.4		1.67		2.6		$27.5		$8.7		$12.3		$11.7		$8.7		0.45		50%		3.47		0.37

		Residential		Home Improvement		Windows		Dual		12.9		11.1		9,341		1.8		279%		0.00		4.99		1.2		6.2		43.4		3.0		25		15.9		0		0.0		0		15.9		5.35		15.9		2		0		18.7		6.31		2.6		$15.9		$0.9		-$1.1		$6.8		$0.9		0.08		50%		0.62		0.07

		Residential		Home Improvement		Electronic Thermostat				431.9		372.9		1,121		264.7		63%		97.26		167.43		39.7		207.1		57.2		304.3		15		405.6		0		0.0		12		405.6		1.33		405.6		61		12		478.3		1.57		2.0		$405.6		$132.3		$167.4		$163.1		$132.3		0.35		50%		2.72		0.29

		Residential		Heat Pumps		Heat Pump, Retro - Air Source				6,147.6		3,980.3		160		4,483.5		44%		2,505.31		1,978.21		468.5		2,446.7		53.6		4,952.0		20		5,113.3		0		0.0		178		5,290.9		1.07		5,113.3		767		178		6,057.9		1.22		2.2		$5,113.3		$2,241.8		$3,445.2		$2,088.1		$2,088.1		0.52		47%		4.61		0.46

		Residential		Heat Pumps		Heat Pump, Upgrade - Air Source				2,522.8		1,633.4		252		999.3		81%		187.53		811.80		192.3		1,004.1		53.6		1,191.6		20		2,098.3		0		0.0		73		2,171.3		1.82		2,098.3		315		73		2,486.0		2.09		2.2		$2,098.3		$499.7		$573.2		$856.9		$499.7		0.31		50%		2.35		0.24

		Residential		Heat Pumps		Heat Pump - Geothermal				6,051.2		3,917.9		12		4,076.0		48%		2,128.79		1,947.20		461.2		2,408.4		44.7		4,537.1		30		6,040.1		0		0.0		210		6,250.0		1.38		6,040.1		906		210		7,156.0		1.58		2.6		$6,040.1		$2,038.0		$3,053.9		$2,558.9		$2,038.0		0.52		50%		3.99		0.43

		Residential		New Home		Heat Pump, New - Air Source				3,295.0		2,844.5		54		3,224.1		36%		2,050.29		1,173.76		278.0		1,451.7		44.5		3,502.0		20		3,654.2		0		0.0		95		3,749.4		1.07		3,654.2		548		95		4,297.5		1.23		2.6		$3,654.2		$1,612.0		$2,482.0		$1,549.1		$1,549.1		0.54		48%		4.51		0.47

		Residential		New Home		EnerGuide80 Detached houses				5,100.0		4,402.7		6		5,200.0		35%		3,383.26		1,816.74		430.3		2,247.0		37.1		5,630.3		30		6,787.5		0		0.0		120		6,907.4		1.23		6,787.5		1,018		120		7,925.5		1.41		3.1		$6,787.5		$2,600.0		$4,051.5		$2,963.5		$2,600.0		0.59		50%		4.53		0.59

		Residential		New Home		EnerGuide83 Attached/Row houses				2,500.0		2,158.2		16		2,160.0		41%		1,269.44		890.56		210.9		1,101.5		37.1		2,370.9		30		3,327.2		0		0.0		255		3,582.4		1.51		3,327.2		499		255		4,081.5		1.72		3.3		$3,327.2		$1,080.0		$1,597.0		$1,452.7		$1,080.0		0.50		50%		3.84		0.50

		Residential		Lighting		Lighting		Screw-in		19.1		29.1		80,675		11.9		9%		10.81		1.06		0.3		1.3		5.9		12.1		11		25.0		0		0.0		0		25.3		2.09		25.0		4		0		29.0		2.39		19.2		$25.0		$5.9		$4.3		$12.3		$4.3		0.15		36%		2.00		0.07

		Residential		Lighting		Lighting		Hard-wired		65.1		99.1		6,148		50.0		7%		46.41		3.62		0.9		4.5		4.6		50.9		15		107.8		0		0.0		1		108.4		2.13		107.8		16		1		124.6		2.45		24.2		$107.8		$25.0		$24.2		$53.0		$24.2		0.24		48%		2.00		0.16

		Residential		Appliances		Clothes Washer				38.2		33.8		1,733		25.6		74%		6.55		19.01		4.5		23.5		74.8		30.1		14		35.2		0		0.0		0		35.7		1.19		35.2		5		0		40.9		1.36		1.5		$35.2		$12.8		$16.7		$13.1		$12.8		0.38		50%		2.90		0.31

		Residential		Appliances		Refrigerator				54.7		48.4		3,045		31.2		87%		3.93		27.23		0.0		27.2		49.0		31.2		20		62.2		0		0.0		0		62.6		2.01		62.2		9		0		71.9		2.31		2.3		$62.2		$15.6		$18.5		$31.1		$15.6		0.32		50%		2.47		0.32

		Residential		Appliances		Refrigerator		Pick-up		773.6		684.5		333		98.4		391%		0.00		384.82		0.0		384.8		100.7		98.4		7		428.0		0		0.0		6		434.2		4.41		428.0		64		6		498.4		5.06		1.1		$428.0		$49.2		-$80.2		$214.0		$0.0		0.00		0%		1.10		0.00

		Residential		Appliances		Freezer				49.5		43.8		1,517		3.5		709%		0.00		24.64		0.0		24.6		49.0		3.5		20		56.3		0		0.0		0		56.4		16.24		56.3		8		0		64.8		18.67		2.3		$56.3		$1.7		-$8.0		$28.1		$0.0		0.00		0%		0.61		0.00

		Residential		Appliances		Freezer		Pick-up		695.6		615.5		221		114.8		301%		0.00		346.02		0.0		346.0		90.5		114.8		8		428.1		0		0.0		6		433.8		3.78		428.1		64		6		498.0		4.34		1.3		$428.1		$57.4		-$45.8		$214.0		$0.0		0.00		0%		1.43		0.00

		Residential		Electronics		Consumer Electronics				142.6		126.1		5,419		17.5		0%		17.50		0.00		0.0		0.0		0.0		17.5		6		65.3		0		0.0		1		66.8		3.82		65.3		10		1		76.6		4.38		- 0		$65.3		$8.7		-$15.4		$32.7		$0.0		0.00		0%		1.06		0.00

		Residential		Electronics		Computers etc.				89.5		79.2		1,503		26.4		0%		26.39		0.00		0.0		0.0		0.0		26.4		5		38.6		0		0.0		0		38.9		1.47		38.6		6		0		44.7		1.69		- 0		$38.6		$13.2		$5.7		$19.3		$5.7		0.07		22%		2.00		0.01

		Residential		Water Heating		Heat Pump Water Heater				1,404.2		1,515.3		447		899.9		146%		0.00		1,312.33		310.8		1,623.1		110.3		1,210.7		15		1,648.3		0		0.0		21		1,669.0		1.38		1,648.3		247		21		1,916.2		1.58		1.0		$1,648.3		$449.9		$504.6		$513.3		$449.9		0.30		50%		2.28		0.30

		Residential		Water Heating		Other Water Savers				64.2		69.2		6,616		21.1		284%		0.00		59.96		14.2		74.2		139.8		35.3		11		59.4		0		0.0		1		60.4		1.71		59.4		9		1		69.3		1.96		0.8		$59.4		$10.6		$3.1		$15.5		$3.1		0.04		15%		2.00		0.04

		Residential		Water Heating		Solar Thermal				1,404.2		1,515.3		825		5,923.0		22%		4,610.67		1,312.33		0.0		1,312.3		75.5		5,923.0		20		1,946.6		0		0.0		24		1,971.0		0.33		1,946.6		292		24		2,263.0		0.38		1.5		$1,946.6		$2,961.5		$5,527.7		$973.3		$973.3		0.64		16%		25.04		0.64

		Residential		Low Income & Rentals		Energy Saving Kits				964.2		246.0		651		20.4		423%		0.00		86.26		20.4		106.7		76.8		40.8		7		156		62		0.0		1		218.4		5.35		155.6				1		156.2		3.82		2.0		$155.6		$10.2		-$43.8		$57.4		$20.4		0.08		100%		0.00		0.08

		Residential		Low Income & Rentals		ECAP - All				986.0		1,063.9		1,900		519.1		100%		0.00		519.12		122.9		642.1		53.6		642.1		19		1,341		536		0.0		39		1,916.8		2.99		1,341.0				39		1,380.4		2.15		3.0		$1,341.0		$259.6		$241.6		$547.6		$519.1		0.49		100%		0.00		0.49

		Residential		Low Income & Rentals		Direct Install - Advanced				0.0		0.0		0		0.0		0%		0.00		0.00		0.0		0.0		0.0		0.0		19		0		0		0.0		0		0.0		- 0		0.0				0		- 0		- 0		- 0		$0.0		$0.0		$0.0		$0.0		$0.0		0.00		ERROR:#DIV/0!		ERROR:#DIV/0!		0.00

		Residential		Low Income & Rentals		Direct Install - Lighting				0.0		0.0		0		0.0		0%		0.00		0.00		0.0		0.0		0.0		0.0		0		0		0		0.0		0		0.0		- 0		0.0				0		- 0		- 0		- 0		$0.0		$0.0		$0.0		$0.0		$0.0		0.00		ERROR:#DIV/0!		ERROR:#DIV/0!		0.00

		Residential		Behavioural		Customer Engagement Tool				2,870,000.0		3,097,017.0		1		200,000.0		100%		0.00		200,000.00		47,366.1		247,366.1		29.9		247,366.1		3		927,176.7		0		0.0		0		927,176.7		3.75		927,176.7		139,077		0		1,066,253.2		4.31		3.7		$927,176.7		$100,000.0		-$607,896.0		$416,222.3		$200,000.0		0.06		100%		0.00		0.00

		Residential		Behavioural		other				0.0		0.0		0		0.0		0%		0.00		0.00		0.0		0.0		0.0		0.0		0		0.0		0		0.0		0		0.0		- 0		0.0		0		0		- 0		- 0		- 0		$0.0		$0.0		$0.0		$0.0		$0.0		0.00		ERROR:#DIV/0!		ERROR:#DIV/0!		0.15

		Commercial		Com Lighting		Retrofit		not incl. Metal halide		1.6		1.2		867,119		0.3		91%		0.03		0.28		0.1		0.4		43.2		0.4		11		1.0		0		0.0		0		1.0		2.54		1.0		0		0		1.2		2.90		2.7		$1.0		$0.2		$0.1		$0.4		$0.1		0.08		29%		2.00		0.08

		Commercial		Com Lighting		Retrofit		Metal halide		0.9		0.7		43,657		0.2		102%		0.00		0.17		0.1		0.2		41.6		0.2		11		0.6		0		0.0		0		0.7		2.85		0.6		0		0		0.7		3.26		2.8		$0.6		$0.1		$0.0		$0.3		$0.0		0.05		21%		2.00		0.05

				Com Lighting		Retrofit		T8		0.7		0.5		2,686,289		0.1		140%		0.00		0.12		0.0		0.1		30.6		0.1		11		0.5		1		0.0		0		1.5		16.60		0.5		0		0		0.5		6.09		11.9		$0.5		$0.0		-$0.0		$0.2		$0.0		0.00		0%		1.85		0.00

		Commercial		Com Lighting		New				0.9		0.7		729,609		0.2		78%		0.05		0.17		0.1		0.2		34.4		0.3		15		0.7		0		0.0		0		0.8		2.82		0.7		0		0		0.9		3.22		3.4		$0.7		$0.1		$0.1		$0.3		$0.1		0.13		40%		2.00		0.13

		Commercial		Com Lighting		Controls				23.5		17.3		2,497		4.1		105%		0.00		4.25		1.5		5.8		35.0		5.6		15		18.4		0		0.0		0		18.7		3.36		18.4		3		0		21.5		3.86		3.2		$18.4		$2.0		$0.8		$7.7		$0.8		0.05		19%		2.00		0.05

		Commercial		Com Lighting		Streetlights				294.4		216.0		2,715		216.5		25%		163.29		53.21		19.0		72.2		27.2		235.5		23		297.6		0		0.0		9		306.3		1.30		297.6		45		9		351.0		1.49		4.2		$297.6		$108.2		$175.4		$129.8		$108.2		0.50		50%		5.27		0.42

		Commercial		Com Lighting		Parking Lights				704.1		516.6		1,064		222.8		57%		95.50		127.27		45.4		172.7		53.9		268.2		8		359.0		0		0.0		4		363.2		1.35		359.0		54		4		417.0		1.56		2.1		$359.0		$111.4		$124.5		$134.1		$111.4		0.22		50%		2.27		0.22

		Commercial		Building Improvement		Whole Building New				3.1		2.4		376,183		2.1		19%		1.72		0.41		0.1		0.6		17.2		2.3		30		3.7		0		0.0		0		3.8		1.67		3.7		1		0		4.4		1.91		6.8		$3.7		$1.1		$1.7		$1.7		$1.1		0.45		50%		4.74		0.45

		Commercial		Building Improvement		HVAC New				0.3		0.2		4,891,832		0.1		31%		0.08		0.04		0.0		0.0		21.2		0.1		19		0.3		0		0.0		0		0.3		2.05		0.3		0		0		0.3		2.35		5.4		$0.3		$0.1		$0.1		$0.1		$0.1		0.28		50%		2.96		0.28

		Commercial		Building Improvement		HVAC Optimization				0.3		0.2		984,560		0.1		32%		0.09		0.04		0.0		0.1		21.2		0.1		19		0.3		0		0.0		0		0.3		2.13		0.3		0		0		0.4		2.44		5.4		$0.3		$0.1		$0.1		$0.1		$0.1		0.27		50%		2.83		0.27

		Commercial		Building Improvement		Weatherization				4.8		3.7		20,702		2.5		26%		1.81		0.65		0.2		0.9		20.7		2.7		20		4.7		0		0.0		0		4.8		1.78		4.7		1		0		5.5		2.05		5.5		$4.7		$1.2		$1.8		$2.1		$1.2		0.33		50%		3.50		0.33

		Commercial		Building Improvement		Refrigeration				758.5		577.2		866		97.1		104%		0.00		100.96		36.0		137.0		31.3		133.1		10		490.6		0		0.0		4		495.0		3.72		490.6		74		4		568.6		4.27		3.6		$490.6		$48.5		-$12.7		$209.3		$48.5		0.08		50%		0.88		0.08

		Commercial		Building Improvement		Servers				22,593.2		17,193.0		15		572.9		525%		0.00		3,007.40		1,072.7		4,080.1		58.1		1,645.6		5		7,866.9		0		0.0		108		7,974.9		4.85		7,866.9		1,180		108		9,154.9		5.56		2.0		$7,866.9		$286.4		-$2,696.0		$2,860.7		$286.4		0.02		50%		0.18		0.02

		Commercial		Building Improvement		Wastewater				358,030.2		272,454.3		1		60,831.4		78%		13,173.58		47,657.85		16,999.5		64,657.4		28.3		77,830.9		12		255,832.0		0		0.0		2,889		258,720.7		3.32		255,832.0		38,375		2,889		297,095.5		3.82		4.0		$255,832.0		$30,415.7		$9,029.1		$110,916.5		$9,029.1		0.03		15%		2.00		0.03

		Commercial		Building Improvement		Water				11,566.2		8,801.6		15		4,574.1		34%		3,034.54		1,539.59		549.2		2,088.8		28.3		5,123.3		12		8,264.7		0		0.0		146		8,410.5		1.64		8,264.7		1,240		146		9,650.2		1.88		4.0		$8,264.7		$2,287.1		$2,900.7		$3,583.2		$2,287.1		0.26		50%		2.73		0.26

		Commercial		Irrigation		All				532.3		405.1		847		64.9		123%		0.00		79.84		28.5		108.3		36.3		93.4		10		333.9		0		0.0		0		333.9		3.58		333.9		50		0		384.0		4.11		3.1		$333.9		$32.5		-$12.1		$138.5		$32.5		0.08		50%		0.84		0.08

		Industrial		Industrial		Energy Management Systems				920.9		874.5		273		119.3		82%		21.36		97.99		42.9		140.9		21.2		162.3		10		744.6		0		0.0		0		744.6		4.59		744.6		112		0		856.3		5.28		5.3		$744.6		$59.7		-$19.8		$329.4		$59.7		0.07		50%		0.86		0.07

		Industrial		Industrial		Industrial Efficiency				175,652.0		166,800.6		7		67,656.7		28%		48,966.52		18,690.19		8,185.6		26,875.8		22.1		75,842.3		10		136,166.0		0		0.0		3		136,168.5		1.80		136,166.0		20,425		3		156,593.4		2.06		5.1		$136,166.0		$33,828.4		$41,111.0		$59,897.4		$33,828.4		0.20		50%		2.55		0.20

		Program Totals







kWh

																				8		9		10

		Sector		Program		EES Category		Measure		Total GWh		Ramp Type		Net-to-source						Savings, site						Units, site						Savings, system						Savings, net

		Sector		Program		EES Category		Measure		Total GWh		Ramp Type		Title		NTG Ratio		Diversity		2017		2018		2019		2017		2018		2019		2017		2018		2019		2017		2018		2019

		Residential		Home Improvement		Insulation		R0 Base		29.8		20YearEven		Home Improvement Program		20%		0.53		1,373,753		1,373,753		1,373,753		702,790		702,790		702,790		1,482,417		1,482,417		1,482,417		1,185,933		1,185,933		1,185,933

		Residential		Home Improvement		Insulation		R19 Base		29.3		20YearEven		Home Improvement Program		20%		0.53		1,347,707		1,347,707		1,347,707		1,210,526		1,210,526		1,210,526		1,454,310		1,454,310		1,454,310		1,163,448		1,163,448		1,163,448

		Residential		Home Improvement		HVAC		Draftproofing		4.7		20YearEven		Home Improvement Program		20%		0.53		218,062		218,062		218,062		220		220		220		235,310		235,310		235,310		188,248		188,248		188,248

		Residential		Home Improvement		HVAC		Furnace Fan		5.5		20YearEven		Home Improvement Program		20%		0.53		254,031		254,031		254,031		2,299		2,299		2,299		274,125		274,125		274,125		219,300		219,300		219,300				Order

		Residential		Home Improvement		Windows		Single		31.2		20YearEven		Home Improvement Program		20%		0.53		1,438,112		1,438,112		1,438,112		64,735		64,735		64,735		1,551,867		1,551,867		1,551,867		1,241,493		1,241,493		1,241,493				GWh potential

		Residential		Home Improvement		Windows		Dual		2.6		20YearEven		Home Improvement Program		20%		0.53		120,173		120,173		120,173		9,341		9,341		9,341		129,678		129,678		129,678		103,743		103,743		103,743				x Ramp rate

		Residential		Home Improvement		Electronic Thermostat				10.5		20YearEven		Home Improvement Program		20%		0.53		484,222		484,222		484,222		1,121		1,121		1,121		522,524		522,524		522,524		418,019		418,019		418,019				kWh potential		kWh potential

		Residential		Heat Pumps		Heat Pump, Retro - Air Source				16.0		15YearEven		Air Source Heat Pumps		40%		0.53		983,642		983,642		983,642		160		160		160		1,061,448		1,061,448		1,061,448		636,869		636,869		636,869				x Market Rebate		/ unit savings

		Residential		Heat Pumps		Heat Pump, Upgrade - Air Source				10.3		15YearEven		Air Source Heat Pumps		40%		0.53		634,601		634,601		634,601		252		252		252		684,798		684,798		684,798		410,879		410,879		410,879				Incentive Budget		# units

		Residential		Heat Pumps		Heat Pump - Geothermal				1.2		15YearEven		Air Source Heat Pumps		40%		0.53		75,146		75,146		75,146		12		12		12		81,090		81,090		81,090		48,654		48,654		48,654				Admin Budget

		Residential		New Home		Heat Pump, New - Air Source				2.9		15YearEven		New Home Program		20%		0.53		178,201		178,201		178,201		54		54		54		192,296		192,296		192,296		153,837		153,837		153,837				x Admin / Incentive

		Residential		New Home		EnerGuide80 Detached houses				0.7		EnerGuide80		New Home Program		20%		0.53		31,518		31,518		31,518		6		6		6		34,011		34,011		34,011		27,209		27,209		27,209

		Residential		New Home		EnerGuide83 Attached/Row houses				0.0		EmergTech		New Home Program		20%		0.53		40,000		55,000		0		16		22		0		43,164		59,351		0		34,531		47,480		0

		Residential		Lighting		Lighting		Screw-in		25.2		15YearEven		Residential Lighting		-41%		0.10		1,544,356		1,544,356		1,544,356		80,675		80,675		80,675		1,666,514		1,666,514		1,666,514		2,349,785		2,349,785		2,349,785

		Residential		Lighting		Lighting		Hard-wired		8.7		ResLight		Residential Lighting		-41%		0.10		400,414		320,331		320,331		6,148		4,919		4,919		432,087		345,670		345,670		609,243		487,394		487,394

		Residential		Appliances		Clothes Washer				1.1		15YearEven		Appliances		18%		0.53		66,226		66,226		66,226		1,733		1,733		1,733		71,465		71,465		71,465		58,601		58,601		58,601

		Residential		Appliances		Refrigerator				3.6		20YearEven		Appliances		18%		0.53		166,671		166,671		166,671		3,045		3,045		3,045		179,854		179,854		179,854		147,481		147,481		147,481

		Residential		Appliances		Refrigerator		Pick-up		5.6		20YearEven		Appliances		18%		0.53		257,499		257,499		257,499		333		333		333		277,868		277,868		277,868		227,851		227,851		227,851

		Residential		Appliances		Freezer				1.6		20YearEven		Appliances		18%		0.53		75,132		75,132		75,132		1,517		1,517		1,517		81,075		81,075		81,075		66,481		66,481		66,481

		Residential		Appliances		Freezer		Pick-up		3.3		20YearEven		Appliances		18%		0.53		153,655		153,655		153,655		221		221		221		165,809		165,809		165,809		135,963		135,963		135,963

		Residential		Electronics		Consumer Electronics				69.9		Electronics		Appliances		18%		0.53		772,528		965,660		965,660		5,419		6,774		6,774		833,635		1,042,044		1,042,044		683,581		854,476		854,476

		Residential		Electronics		Computers etc.				8.4		EmergTech		Appliances		18%		0.53		134,596		153,825		192,281		1,503		1,718		2,148		145,243		165,992		207,490		119,099		136,113		170,142

		Residential		Water Heating		Heat Pump Water Heater				38.9		EmergTech		Watersavers & HPWH/shw		0%		0.00		627,418		717,050		896,312		447		511		638		677,047		773,768		967,210		677,047		773,768		967,210

		Residential		Water Heating		Other Water Savers				9.2		20YearEven		Watersavers & HPWH/shw		0%		0.00		424,456		424,456		424,456		6,616		6,616		6,616		458,031		458,031		458,031		458,031		458,031		458,031

		Residential		Water Heating		Solar Thermal				71.8		EmergTech		Watersavers & HPWH/shw		0%		0.00		1,157,810		1,323,212		1,654,015		825		942		1,178		1,249,393		1,427,878		1,784,847		1,249,393		1,427,878		1,784,847

		Residential		Low Income & Rentals		Energy Saving Kits				0.0				ESK Installation rate		76%		0.19		627,546		0		0		651		0		0		677,185		0		0		160,113		0		0

		Residential		Low Income & Rentals		ECAP - All				0.0				Low Income		0%		0.53		1,873,312		0		0		1,900		0		0		2,021,491		0		0		2,021,491		0		0

		Residential		Low Income & Rentals		Direct Install - Advanced				0.0				Low Income		0%		0.53		0		0		0		0		0		0		0		0		0		0		0		0

		Residential		Low Income & Rentals		Direct Install - Lighting				0.0		ResLight		Low Income		0%		0.53		0		0		0		0		0		0		0		0		0		0		0		0

		Residential		Behavioural		Customer Engagement Tool				0.0						0%				2,870,000		0		0		1		0		0		3,097,017		0		0		3,097,017		0		0

		Residential		Behavioural		other				0.0						0%				0		0		0		0		0		0		0		0		0		0		0		0

		Commercial		Com Lighting		Retrofit		not incl. Metal halide		22.3		15YearEven		Custom		32%		0.75		1,366,642		1,366,642		1,366,642		867,119		867,119		867,119		1,474,744		1,474,744		1,474,744		1,002,826		1,002,826		1,002,826

		Commercial		Com Lighting		Retrofit		Metal halide		0.4		10YearEven		Custom		32%		0.75		41,299		41,299		41,299		43,657		43,657		43,657		44,566		44,566		44,566		30,305		30,305		30,305

				Com Lighting		Retrofit		T8		30.0		15YearEven		Custom		32%		0.75		1,844,367		1,844,367		1,844,367		2,686,289		2,686,289		2,686,289		1,990,257		1,990,257		1,990,257		1,353,375		1,353,375		1,353,375

		Commercial		Com Lighting		New				29.7		New Lighting - Program		Custom		32%		0.75		682,939		819,527		956,114		729,609		875,531		1,021,452		736,959		884,351		1,031,743		501,132		601,359		701,585

		Commercial		Com Lighting		Controls				1.3		20YearEven		Custom		32%		0.75		58,712		58,712		58,712		2,497		2,497		2,497		63,357		63,357		63,357		43,082		43,082		43,082

		Commercial		Com Lighting		Streetlights				4.3		5YearEven		Custom		32%		0.75		799,306		799,306		0		2,715		2,715		0		862,531		862,531		0		586,521		586,521		0

		Commercial		Com Lighting		Parking Lights				12.2		15YearEven		Custom		32%		0.75		749,152		749,152		749,152		1,064		1,064		1,064		808,410		808,410		808,410		549,719		549,719		549,719

		Commercial		Building Improvement		Whole Building New				25.4		20YearEven		BIP Retro		29%		0.50		1,171,476		1,171,476		1,171,476		376,183		376,183		376,183		1,264,140		1,264,140		1,264,140		891,471		891,471		891,471

		Commercial		Building Improvement		HVAC New				17.0		12YearEven		BIP Retro		29%		0.50		1,306,076		1,306,076		1,306,076		4,891,832		4,891,832		4,891,832		1,409,387		1,409,387		1,409,387		993,899		993,899		993,899

		Commercial		Building Improvement		HVAC Optimization				4.1		12YearEven		BIP Retro		29%		0.50		315,719		315,719		315,719		984,560		984,560		984,560		340,693		340,693		340,693		240,256		240,256		240,256

		Commercial		Building Improvement		Weatherization				2.2		20YearEven		BIP Retro		29%		0.50		100,380		100,380		100,380		20,702		20,702		20,702		108,320		108,320		108,320		76,387		76,387		76,387

		Commercial		Building Improvement		Refrigeration				14.3		20YearEven		BIP Retro		29%		0.50		656,951		656,951		656,951		866		866		866		708,916		708,916		708,916		499,927		499,927		499,927

		Commercial		Building Improvement		Servers				7.6		20YearEven		BIP Retro		29%		0.50		348,154		348,154		348,154		15		15		15		375,693		375,693		375,693		264,938		264,938		264,938

		Commercial		Building Improvement		Wastewater				11.4		20YearEven		BIP Retro		29%		0.50		523,642		523,642		523,642		1		1		1		565,062		565,062		565,062		398,482		398,482		398,482

		Commercial		Building Improvement		Water				3.8		20YearEven		BIP Retro		29%		0.50		175,536		175,536		175,536		15		15		15		189,421		189,421		189,421		133,580		133,580		133,580

		Commercial		Irrigation		All				9.8		20YearEven		BIP Retro		29%		0.50		450,812		450,812		450,812		847		847		847		486,471		486,471		486,471		343,059		343,059		343,059

		Industrial		Industrial		Energy Management Systems				4.8		New Measure Medium		Industrial Efficiency		12%		1.00		251,748		251,748		251,748		273		273		273		271,661		271,661		271,661		239,062		239,062		239,062

		Industrial		Industrial		Industrial Efficiency				26.9		20YearEven		Industrial Efficiency		12%		1.00		1,237,905		1,237,905		1,237,905		7		7		7		1,335,823		1,335,823		1,335,823		1,175,524		1,175,524		1,175,524

		Program Totals																		30,411,605		25,579,644		25,410,447		12,710,819		12,854,716		12,998,693		32,817,163		27,602,994		27,420,413		27,216,890		22,392,711		22,443,375































input

										EES																Other Estimates

		Sector		Category		Measure		Type		Name		Sheet		Potential, system		per Unit, site		Units		Cost		EML		Weighted Measure Life (Years)		Savings

														kWh		kWh										2017		2018		2019

														4		5				6

		Residential		Home Improvement		Insulation		R0 Base		Insulation R0		Space Heating		29,835,007		2.0		ft2		1.5		25		25

		Residential		Home Improvement		Insulation		R19 Base		Insulation R19		Space Heating		29,269,336		1.1				0.6		25		25

		Residential		Home Improvement		HVAC		Draftproofing		Air Sealing		Space Heating		4,735,836		989.9		dwelling		1,428.7		25		NA

		Residential		Home Improvement		HVAC		Furnace Fan		Furnace Fan		Space Heating		5,517,026		110.5				140.0		20		NA

		Residential		Home Improvement		Windows		Single		WINDOW EStar Replacement of Single Pane 		Space Heating		31,232,751		22.2		ft2		21.7		25		25

		Residential		Home Improvement		Windows		Dual		WINDOW EStar Replacement of Double Pane 		Space Heating		2,609,896		12.9		ft2		2.2		25		25

		Residential		Home Improvement		Electronic Thermostat				Electronic Thermostat		Space Heating		10,516,272		431.9		house		330.9		15		NA

		Residential		Heat Pumps		Heat Pump, Retro - Air Source				Heat Pump, Retro		Space Heating		16,021,961		6,147.6				7,472.5		20		20

		Residential		Heat Pumps		Heat Pump, Upgrade - Air Source				Heat Pump, Upgrade		Space Heating		10,336,637		2,522.8				1,665.6		20		NA

		Residential		Heat Pumps		Heat Pump - Geothermal				Geothermal Heat Pump		Space Heating		1,224,010		6,051.2				6,793.3		30		NA

		Residential		New Home		Heat Pump, New - Air Source				Heat Pump, New		Space Heating		2,902,607		3,295.0				4,030.1		20		20

		Residential		New Home		EnerGuide80 Detached houses				EnerGuide80		Space Heating		684,508		5,100.0				6,500.0		30.0		NA		76,500		102,000		0

		Residential		New Home		EnerGuide83 Attached/Row houses				EnerGuide90		Space Heating		0		2,500.0				2,700.0		30.0		NA		40,000		55,000		0

		Residential		Lighting		Lighting		Screw-in		Lighting LED		Appliances		25,155,105		19.1				8.4		11		11

		Residential		Lighting		Lighting		Hard-wired		Lighting		Appliances		8,696,150		65.1				35.5		15		15

		Residential		Appliances		Clothes Washer				Clothes Washer		Appliances		1,078,721		38.2				31.2		14		14

		Residential		Appliances		Refrigerator				Refrigerator New		Appliances		3,619,738		54.7				38.0		20		NA

		Residential		Appliances		Refrigerator		Pick-up		Refrigerator Retirement		Appliances		5,592,344		773.6				120.0		7		14

		Residential		Appliances		Freezer				Freezer New		Appliances		1,631,704		49.5				4.2		20		20

		Residential		Appliances		Freezer		Pick-up		Freezer Retirement		Appliances		3,337,062		695.6				140.0		8		8

		Residential		Electronics		Consumer Electronics				TV + Peripherals		Appliances		69,906,963		142.6				21.3		6		6

		Residential		Electronics		Computers etc.				Computers etc.		Appliances		8,351,859		89.5				32.2		5		5

		Residential		Water Heating		Heat Pump Water Heater				HPHW		Appliances		38,932,007		1,404.2				899.9		15		15

		Residential		Water Heating		Other Water Savers				Other Water Heating		Appliances		9,218,295		64.2				21.1

Groves, Steven: Groves, Steven:
Rebate was bumped up to $25 per unit to account for some direct install so I doubled the cost to $21 to account for additional labout and keep the cost tests reasonable.		11		11

		Residential		Water Heating		Solar Thermal								71,843,404.0		1,404.2				5,923.0		20

		Residential		Low Income & Rentals		Energy Saving Kits										964				86.3		7				627,546

		Residential		Low Income & Rentals		ECAP - All										986.0				519.1		19				1,873,312

		Residential		Low Income & Rentals		Direct Install - Advanced																19

		Residential		Low Income & Rentals		Direct Install - Lighting		

		Residential		Behavioural		Customer Engagement Tool										2,870,000.0				200,000.0		3				2,870,000

		Residential		Behavioural		other		

		Commercial		Com Lighting		Retrofit		not incl. Metal halide		Lighting, Grocery Lighting, Exit Lights, Other than MH		Database 1 Potential, Existing Light Potential		22,260,434		1.58		ft2		0.46		11		11

		Commercial		Com Lighting		Retrofit		Metal halide		MH		Existing Light Potential		448,468		0.95		ft2		0.25		11		11

		Commercial		Com Lighting		Retrofit		T8		T8 (2/3 T12, 1/3 low w.)		Existing Light Potential		30,041,818		0.69		ft2		0.13		11

		Commercial		Com Lighting		New				New Lighting		New Lighting Potential		29,663,973		0.9		ft2		0.3		15		0

		Commercial		Com Lighting		Controls				Lighting Controls		Database 1 Potential		1,275,110		23.5		kft2		6.0		15		15

		Commercial		Com Lighting		Streetlights				Streetlights		Population Measure Potential		4,339,810		294.4				318.4		23		23

		Commercial		Com Lighting		Parking Lights				Parking Lighting		Database 1 Potential		12,202,494		704.1		kft2		327.6		8		8

		Commercial		Building Improvement		Whole Building New				Whole Building		Database 1 Potential		25,441,978		3.1		ft2		3.0		30		30

		Commercial		Building Improvement		HVAC New				HVAC		Database 1 Potential		17,019,125		0.27		ft2		0.16		19		19

		Commercial		Building Improvement		HVAC Optimization				BOP		Database 1 Potential		4,114,053		0.32		ft2		0.19		19		19

		Commercial		Building Improvement		Weatherization				Weatherization		Database 1 Potential		2,180,044		4.8		ft2		3.5		20		20

		Commercial		Building Improvement		Refrigeration				Grocery Refrigeration, Commercial Refrigeration		Database 1 Potential, Population Measure Potential		14,267,582		758.5		kft2		137.6		10		10

		Commercial		Building Improvement		Servers				Computer Servers		Population Measure Potential		7,561,162.0		22,593.2		10 unit incr.		812.4		5		5

		Commercial		Building Improvement		Wastewater				Municipal Wastewater		Population Measure Potential		11,372,399.5		358,030.2		k (pop)		86,261.2		12		12

		Commercial		Building Improvement		Water				Municipal Water		Population Measure Potential		3,812,280.8		11,566.2		k (pop)		6,486.3		12		0

		Commercial		Irrigation		All								9,790,682		532		acre		92		10		10

		Industrial		Industrial		Energy Management Systems								4,824,208		921				135.6		10		10

		Industrial		Industrial		Industrial Efficiency								26,884,671		175,652				76,882.6		10		10

		Program Totals





ramp

		Year

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20

		Annual Market Penetration (Share of Maximum Technically Achievable Potential)

		Ramp Type		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033

		10YearEven		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		12YearEven		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		8.3%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		15YearEven		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		0.0%		0.0%		0.0%		0.0%		0.0%

		20YearEven		4.0%		4.2%		4.5%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%

		EmergTech		0.25%		0.50%		0.90%		1.00%		1.25%		1.50%		1.75%		2.00%		2.50%		3.3%		4.1%		5.0%		5.5%		6.0%		6.5%		7.0%		7.3%		7.7%		7.8%		7.8%		7.8%		7.8%		7.8%

		10YearEven		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		15YearEven		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		6.7%		0.0%		0.0%		0.0%		0.0%		0.0%

		20YearEven		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%

		5YearEven		20%		20%		20%		20%		20%		20%		20%		20%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%



		Code Change - Residential

		ResLight		8.5%		10.0%		8.0%		8%		7%		6%		5%		4%		4%		4%		4%		4%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%

		Electronics		0.3%		0.5%		1.0%		0.5%		0.7%		0.9%		1.2%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%		1.5%

		EnerGuide80		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		EnerGuide90		2.6%		2.6%		2.6%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		5.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		2011 Code Change		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		8.0%		6.0%		4.0%		2.0%		2.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%

		Code Change - Commercial

		New Lighting - Program		3.0%		3.0%		3.0%		1.0%		1.5%		2.0%		2.5%		3.0%		3.5%		4.0%		4.5%		4.5%		4.5%		4.0%		3.5%		3.0%		3.0%		3.0%		3.0%		3.0%		3.0%		3.0%		3.0%

		New Lighting - Code Change		2.0%		2.0%		2.0%		2.0%		2.0%		2.0%		2.0%		2.0%		2.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		HVAC - Code Change		4.0%		5.0%		6.0%		5.5%		5.0%		4.0%		4.0%		4.0%		4.0%		4.0%		4.0%		4.0%		4.0%		4.0%		4.0%		3.0%		2.0%		2.0%		2.0%		2.0%		2.0%		2.0%		2.0%

		10YearEven, CC 2014		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		10.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Accelerated 10-year								13.0%		12.5%		12.0%		11.5%		11.0%		10.0%		8.0%		6.0%		4.0%		2.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%		1.0%

		20YearDeclining								9.5%		9.2%		8.7%		8.1%		7.2%		6.7%		6.2%		5.5%		5.0%		4.5%		4.2%		4.0%		3.7%		3.5%		3.3%		3.0%		2.7%		2.5%		2.0%		1.5%



		Year

		Industrial		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20

		10YearEven		10%		10%		10%		10%		10%		10%		10%		9%		8%		6%		4%		2%		1%		0%		0%		0%		0%		0%		0%		0%		100%

		New Measure Fast		2%		3%		4%		5%		6%		7%		8%		8%		8%		8%		8%		8%		7%		6%		5%		4%		3%		0%		0%		0%		100%

		New Measure Medium		1%		2%		3%		4%		5%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		100%

		20YearEven		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		100%

		5YearEven		20%		20%		20%		20%		20%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		100%








Calculations IR ICG 7.1



						Calculations for Table A-1 DSM Summary Report for Year Ended December 31, 2015 Using $11/kW-yr DCE 

						Discount rate		6.00%

						Avoided cost ($/kWh)		0.11196

						System loss %		8.0%

						Avoided demand charge ($/kW-yr)		12

						Line loss factor		8%

						Diversity Factor - Residential		53%

						Residential - Avg Rate ($/kWh)		0.10124

						Program		Measure Life		Free-ridership		Sum of Grossed Up kWh		Sum of Adj Grossed Up kWh		kW reduction		Sum of Adj GU kW reduction		Sum of Incentive		Sum of NetFortis Program Costs		Sum of Net Incremental Project Cost		Sum of PV avoided cost		Sum of PV Lost Revenue		Sum of Lifetime Savings		TRC		Calc UTC		Calc RIM		Levelized cost ¢/kWh

						Air Source Heat Pumps		20		40%		948,309		568,985		442		152		138,412		44,062		470,117		751,572		607,857		17,561,280		1.5		4.1		1.0		7.9



























