BGhydro &

Integrated Resource Plan

Appendix 3A-34
2013 Resource Options Report Update

Firm Energy Cost Adjustments



Integrated Resource Plan Appendix 3A-34
2013 Resource Options Report Update Appendix 12

2013 Resource Options Report Update

Firm Energy Cost Adjustments

Page 1 of 15 November 2013



Integrated Resource Plan Appendix 3A-34
2013 Resource Options Report Update Appendix 12

Firm Energy Cost Adjustments

In the 2013 Resource Options Report (ROR) Update, the estimated costs of resources were shown in
two ways: first, the total energy base UEC at the point of interconnection and, second, the adjusted firm

energy UEC at the point of delivery (being the Lower Mainland which is the largest load centre).
The base unit energy costs (UECs) for each resource option at the point of interconnection (POI) reflect:
e Overall costs to the point of interconnect for total energy, i.e., both firm and non-firm energy;
e Costs within plant gate;
e Access road costs; and
e Transmission interconnection costs.

The adjusted firm energy UEC facilitates high level resource comparisons reflecting the total cost of the
resource in meeting system needs. This process is similar to the approach taken in bid evaluation during

acquisition call processes. The adjustments applied to each resource option are as follows":

o Soft Cost Adder: A 5 per cent cost adder, calculated off the UEC at POI and chosen based on
BC Hydro’s experience was included to reflect cost expenditures such as environmental

assessment, First Nations and stakeholder engagement costs, etc.

e Freshet Firm Energy Adjustment: Additional energy in the freshet period (May through July)
has limited value to the BC Hydro system. This is a result of high freshet inflows into BC Hydro
reservoirs which limit the capability of the system to absorb additional energy combined with
depressed prices in the Pacific North West electricity markets during that time. The amount of
firm energy from a resource option during the freshet was thus limited to 25 per cent of the total

firm energy for the year. Any excess energy was deemed to be non-firm.

e 3 x12 Time of Delivery Price Adjustment: A firm energy price (at POI) was calculated for each
resource option such that the total revenue of the resource option using the firm price for the firm
energy and a non-firm price for the non-firm energy would equal the annual levelized resource
option cost®. The non-firm energy was valued at the market price from BC Hydro’s 2013 Market
Scenario 1. In valuing the energy, a time of delivery factor applicable to the time of energy

delivery was used. The time of delivery was determined based on the monthly energy profile of

1 . . L . .
A 2 per cent annual inflationary factor was used in instances where it was necessary to inflate constant dollar

values to $F2013.

2 Equal to the UEC at the POI multiplied by the resource options’ total energy.
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each resource option3. The time of delivery factor accounts for the value of electricity delivered to
BC Hydro at different time periods in a month and at different months in the year. The time of

delivery factors used are the same factors used in the Clean Power Call*.

e Cost of Incremental Firm Transmission (CIFT): The CIFT provides a general indication of the
long-term unit cost of bulk transmission system reinforcements from one transmission region to
the next. CIFT is expressed as a region-to-region bulk transmission capacity cost. A CIFT for
energy delivery to the Lower Mainland load centre was calculated for each resource option. The
CIFT adjustment was based on the BC Transmission Corporation (BCTC) report titled: Bulk
Transmission System Cost of Incremental Firm Transmission for BC Hydro’s 2008 LTAP Base
Plan and Contingency Resource Plans CRP1 and CRP2 (January 15, 2009)°.

e Line Losses Adjustment: A calculation was carried out to determine the losses associated with
delivering energy of each resource option to the Lower Mainland. Losses were calculated based
on a BCTC report titled: Peak Load Incremental Losses for the Bulk Transmission System
(January 2010).

o Greenhouse Gas (GHG) Offset Costs: Offset costs were calculated for coal, cogeneration
(cogen) and combined cycle gas turbine (CCGT) resource options and added to the UEC. GHG

offset cost was assumed to be $30/tonne ($2012) of CO, equivalents.

o Capacity Credit: A capacity credit was applied to resource options capable of delivering an
hourly firm product. This credit of $50/kW-year ($2013 based on REV6 UCC) was applied to
wood-based biomass, biogas, municipal solid waste (MSW), CCGT, coal, cogen, large hydro and

geothermal resources.

o Wind Integration Cost: Due to the intermittent and variable nature of wind energy output, a
$10/MWh adjustment was added to the wind resource UECs to account for the incremental cost

of integrating wind projects into the BC Hydro system.

Table 1 and Figure 1 summarize UECs that have been adjusted as described above. Additional details of

resource options with adjusted firm UECs under $200/MWh are presented in Table 2.

Within month profile was assumed to be flat except in instances where more detailed data was available.

Please refer to Table 5-3: Time of Delivery Factors of the “Clean Power Call Request for Proposals - Report on
the RFP Process” available at
http://www.bchydro.com/etc/medialib/internet/documents/planning_regulatory/acquiring_power/2010q3/cpc_rfp_
process_report.Par.0001.File. CPC_RFP_Process_Report_August_3_2010.pdf

BC Hydro is in the process of reviewing/updating the CIFT adjustments. Preliminary sensitivity tests with different
CIFT values have shown no material impact on the relative ranking of resource options based on adjusted firm
energy costs.
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It should be noted that these cost adjusters do not reflect risks and uncertainties related to the level of

study upon which resource option information is based, resource technology, earliest in-service date, and

resource costs. They also do not reflect the cost of network upgrades required to interconnect the

resource options to the bulk transmission system.

Table 1: Summary of Supply-Side Energy Resource Options Potential - UECs at POl and Adjusted

Firm UECs
Energy Resource Total Annual Total Dependable UEC at POI Adjusted Firm UEC
Energy Generation @ 7% Real @ 7% Real Discount
(GWhlyr) Capacity (MW) Discount Rate Rate ($F2013/MWh)
($F2013/MWh)
Biomass — Wood Based 9,772 1,226 122 — 276 132 — 306
Biomass — Biogas 134 16 59 — 154 56 — 156
Biomass — MSW 425 50 85—184 83 — 204
Wind — Onshore 46,165 4,271 90 — 309 115 — 365
Wind — Offshore 56,700 3,819 166 - 605 182 — 681
Geothermal 5,992 780 91 -573 90 — 593
Run-of-River 31,880 1,149 97 — 493 143 — 1,170
Site C 5,100 1,100 83 88
CCGT and Cogeneration 4,770 774 58 — 92 57 — 86
Coal-fired generation with CCS 3,896 556 88 103
Wave 2,506 259 440772 453 — 820
Tidal 1,426 247 253 — 556 264 — 581
Solar 57 12 266 — 746 341 — 954
Note: The Site C values presented in this table are based on information provided in the Site C Environmental Impact

Statement (EIS) submission filed in January 2013, and the UEC is calculated assuming a 5 per cent real discount rate.
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Figure 1: Resource Potential Supply Curve Summary — Adjusted Firm UECs
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