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Response to the Commercial Energy Consumers Association of British

Columbia (CEC) Information Request (IR) No. 2

On November 30, 2016, FBC filed the Application referenced above. In accordance with the
British Columbia Utilities Commission Order G-197-16 setting out the Regulatory Timetable
for the review of the Application, FBC respectfully submits the attached response to CEC IR

No. 2.

If further information is required, please contact Joyce Martin at 250-368-0319.
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Response to Commercial Energy Consumers Association of British Columbia (CEC)

Information Request (IR) No. 2 Page 1

33. Reference: Exhibit B-9 Shadrack IR 17.i — 17ii

33.1

Response:

17.  With reference 10 A3 BCUC IR #1.12 has FBC experienced any time, since 2010, an
Inaoliity 10 purchase power on the spot market at any price?

Responss:

Yes, on Aprll 22, 2013 FBC attempied 1o secure market power for one hour In the moming, and
coud not at any cost.

On what dates and for what length of hours did this occur?

Responss:
Pl2ase refer 10 the responsa 10 Shadrak IR1.17L

0. D this situation result In power outages or forced shut down of certain
customers’ eleciriclly supply” Please elaborats.

In this situation, FBC was attempting to purchase a relatively small volume of 10 MW In order to
meet forecast demand plus 3 reasonable buffer, which Is typicaly 15 to 30 MW, depending on
the hour. Actual load for the hour was such that the 10 MW was not required to meet load, and
therefore It did not cause an Imdalance on the FBC system. Had It caused an imbalance, It
would not have resulted In 3 forced shut down of any customer's electricity supply, as FBC has
contractual methods of gealng with any Imbalance transfer with BC Hydro.

There was only one hour in more than six years when FBC was unable to secure
market power. That is a historical probability of less than 1/52560 or 0.000019.
Does FBC expect that probability to increase or decrease over the next 10
years? Please explain why or why not and provide a discussion of the factors
that are expected influence the availability of market power.

FBC does not have knowledge of all hours where the market would not have been available if
FBC had attempted to secure power. As FBC is only rarely in the real time market to meet
capacity needs, it is to be expected that the number of hours FBC was unable to obtain power is
much lower than the number of hours power was not available. As discussed in Appendix L of

the LTERP,

and in the response to BCUC IR 1.19.1.1, FBC assumes the market will be
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available 99.84 percent of the time, and that the transmission to the market will be available
99.45 percent of the time, which is lower than the probability calculated in the question, but
based on an appropriate method for resource planning purposes. The two main factors that are
expected to influence the availability of market power are regional transmission availability and
the liquidity in the market.

33.1.1 If FBC expects that probability to change in the next ten years, please
provide FBC’s expected probability that it will be unable to access
market power at any price.

Response:

Please refer to the response to CEC IR 2.33.1.

33.2 Inanswer to Shadrack 17ii, FBC states it has contractual methods with BC Hydro
to deal with any imbalance transfer problem. Please provide an overview of the
contracts with BC Hydro that mitigate the risk of imbalance transfer to BC Hydro,
and identify any limitations within these contracts.

Response:

The contract FBC referred to in the response to Shadrack IR 1.17.ii is the Imbalance
Agreement, which is not a contract that mitigates the risk of imbalance transfers, rather it is a
contract that deals with actual imbalances.

FBC and BC Hydro entered into the Imbalance Agreement in 2013and it became effective July
1, 2014, as approved by Commission Order G-60-14."

The Imbalance Agreement sets out the terms under which FBC will settle with BC Hydro for any
inadvertent flows of electricity between the BC Hydro system and the Entitlement parties’
system due to unexpected conditions or circumstances. FBC must use reasonable commercial
measures to avoid any such imbalances and cannot rely on or plan on the use of imbalance
energy as a resource for meeting its system requirements. As such, the payments FBC must

! http://www.bcuc.com/ApplicationView.aspx?Applicationld=399
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1 make to BC Hydro in the event of any imbalance are linked to market prices and are structured
2 to act as a financial disincentive.
3
4
5
6 33.3 Please provide FBC’s views as to the reliability of these contractual methods for
7 dealing with imbalance transfer, and provide the hourly probability that in the next
8 ten years that BC Hydro will be unable to provide power in the event FBC is
9 unable to access market power.

10

11 Response:

12  FBC is unable to calculate the probability of failing to receive imbalance energy due to lack of
13  supply on the BC Hydro system, but believes it be extremely low.

14

15

16

17 33.4 Please provide FBC’s calculated joint probability that both of the following
18 circumstances will occur in the same hour in the next ten years.

19

20 a) market power will be unavailable to FBC and

21

22 b) BC Hydro will be unable to provide power to deal with an imbalance transfer
23 problem

24

25 Response:

26  Please refer to the response to CEC IR 2.33.3.

27
28

29
30 33.5 Please provide a similar calculation for the next twenty years.
31

32 Response:

33  Please refer to the response to CEC IR 2.33.3.

34
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1 34, Reference: Exhibit B-9 Shadrack IR 9ii
Responas:

AS @ result of the Canal Plant Agreement (CPA), the overall physical balancing of generation
and load In BC Is done by BC Hydro. Typically, BC Hydro does not use FBC's Koolenay River
facilities as a balansing resource for the province. On an houry basis, FBC must ensure It has
resources In place to mest overall customer needs, which Includes wsing e maximum amownt
of generating capabiiity from the Kooienay River facliies derived from eniflement under the
CPA, even though those units may not be generating at thelr maximwm capablity. If FBC does
not have suMcient resources i place 1o meet overall customer powser needs, unawthorized
Inadvertent power will low from BC Hydro to FBC, and FEC must pay financial penalties to BC

Hydro.
2
l. How does FEC cumently ad|ust load production from [ts facliities on the Kootenay
3 Riwer, In aocord with overall customer power neegs?
4 34.1 Please define an average unauthorized inadvertent power flow over the last ten
5 years.
6
7 Response:
8 Since the Imbalance Agreement became effective in July 2014, FBC has had inadvertent flows

9 in 7 hours for a total of 94 MWh and $8,968. Prior to the Imbalance Agreement, the contractual
10 arrangement with BC Hydro was different and therefore a comparable analysis cannot be
11  completed.

12
13

14

15 34.2 Please detail the financial penalties FBC would have to pay to BC Hydro in the
16 event of an unauthorized inadvertent power flow.

17

18 Response:

19 In the event of an inadvertent transfer of imbalance energy in any hour under the Imbalance
20  Agreement, FBC will pay the greater of:

21 1) $1,000;
22 2) $50 per MWh; or

23 3) 150 percent of the hourly market rate.
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34.2.1 Please provide context for the financial penalties in terms of the size of
rate impact that would likely accrue as a result of unauthorized,
inadvertent power flows.

Response:

As set out in the response to CEC IR 2.34.1, the charges under the Imbalance Agreement
totaled $8,968 between July 2014 and April 2017, which has had no material impact on rates.

34.3 Please confirm that unauthorized inadvertent power flow would occur
automatically and that electrical service to FBC customers would not be affected
in any way.

Response:

Confirmed.

34.4 Is it the case that at any time that FBC does not have sufficient resources in
place to meet overall customer power needs, anywhere on its system, that
inadvertent power will flow from BC Hydro or other utilities on the interconnected
grid to FBC? Please explain.

Response:

If FBC did not have sufficient resources in place to meet overall customer power needs, then
inadvertent power would flow from BC Hydro under the terms of the Imbalance Agreement.
Please also refer to the response to CEC IR 2.33.2.
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1 34.5 Please confirm that the only consequence to FBC in the case described above is

2 a financial penalty.

3

4 Response:

5 Confirmed.

6

7

8

9 34.6 If there are other consequences, please describe fully and provide quantification
10 where applicable.
11

12 Response:
13  Please refer to the response to CEC IR 2.34.5.

14
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1 35. Reference: Exhibit B-3, BCOAPO 1.25.2, BCUC Order E-10-15, Appendix A
2 pages 3 and 11

25.2 Pleaze explain why “additional firm transmission cannot be reldlaibly oblalned on
the L5, side of the border™.

Respongs:

Additional firm transmission cannot be rellably obtained on the U.S. side of the border because
all of the H]I'Ig-tEI'ITI firn fransmission I'I-m'lbﬁ- higwe been I:['.I"E{l. However, U.5. transmilssion
can gEﬂEIﬂr]l' be obtained 1.|'H'|:ll.lg|'| shan-i2m non-firm resenabions, whan I avallabie, which
can b2 used o dellver firm EMErngy. For the most P-Ell't. FBC has besn able to secure non-fm
ansmission whien I'E['.IlI'Elﬂ, -Elm'll}l.lgl'l thare have been times whan no iARsmMissIon was
avallabie. At this time, FBC has been able to mitigate this risk by entering into the Capacity and
EHE'I'g}' Purchase and Sale Agreement with Powerzx, as Powerex s a E-igl'lmﬂal'lt nokder of flim
transmitssion capachy from the LS. to the B.C.AU.5. border.

FBC describes the CEPSA as a master agreement in that it sets out the terms and conditions for future market
transactions entered into by FBC with Powerex. Under the CEPSA, FBC will purchase all of its market energy
requirements from Powerex and will sell any surplus capacity that may be available after meeting FBC's load
requirements to Powerex. FBC states the benefits of this arrangement include increased certainty of energy
access as well as surplus capacity sales at prices that are potentially better than could be achieved elsewhere,
optimizing FBC's resource rcnor‘[fl:)lio.:L

3.1.3 The availability of supplies of the energy

FBC submits that while the CEPSA is not required in order for FBC to have access to market supply, the CEPSA
increases FBC's ability to purchase energy based on market prices and is therefore expected to increase the
overall reliability of FBC purchases of energy to serve load.*® FBC states that:

[Tlransmission from within the US to the border can be difficult at times to obtain and firm
transmission rights are rarely available. Currently FBC's counterparties generally rely on the
availability of non-firm transmission capacity to deliver to the border to serve FBC purchases.

Under the Agreement, Powerex will be responsible for abtaining transmission capacity to deliver
to the BC/US border to the degree it is necessary. FBC expects that Powerex will determine any
transmission requirements to fulfill FBC's energy purchases as part of its market activities to
support the optimisation of the BC Hydro system. As such it is expected that Powerex will be
able to deliver energy purchases to the BC/US border or to the Kootenay Interconnection with a
higher degree of certainty than FBC could achieve under its existing market arrangements, at
comparable or lower cost.*®

35.1 Please confirm the CEPSA is in place until 2018 and renewable annually
thereafter until 2025.

© 00 N oo

Response:

10 Confirmed. The CEPSA can be renewed by mutual agreement on an annual basis until 2025.
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35.1.1 If not confirmed, please provide the terms for the CEPSA and/or a copy
of the agreement.

Response:

Please refer to the response to CEC IR 2.35.1.

35.2 Please confirm that FBC will purchase all of its market energy requirements from
Powerex under the CEPSA.

Response:
Confirmed.
35.2.1 If not confirmed, please explain why not and clarify from where and how
much energy FBC would be likely to purchase from alternative sources.
Response:

Please refer to the response to CEC IR 2.35.2.

35.3 Please explain why the CEPSA was not mentioned in the LTERP application,
particularly in sections 2.4.4 Regional market Opportunities, 8.2.4 Market
Purchases, and Appendix J section 3.5 Market Purchases.

Response:

The CEPSA is discussed in the LTERP in Section 1.4.2, Section 2.4.4, and Section 5.3.
However, for greater clarity, more detail on the CEPSA is provided in this response.
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The CEPSA is an operating agreement with Powerex that addresses how FBC currently
accesses the market. It does not provide for anything related to market access that FBC would
not have in the absence of the CEPSA, aside from providing a higher degree of certainty that
market access will be available in the short to medium.

This increased certainty of market access is an operational benefit that has no direct impact on
the LTERP or preferred portfolio. As discussed in the response to BCUC IR1.19.1, FBC
assumes that transmission will be available in all hours, limited only by the assumed probability
of a forced outage on Line 71, based on its historical availability. The CEPSA does not impact
this assumption because the transmission benefits of the CEPSA are only available when Line
71 is available. Furthermore, the CEPSA can expire as early as September, 2018, but can be
renewed annually by mutual agreement between FBC and Powerex through 2025. FBC does
not have any certainty that the CEPSA will be in place at any time beyond September 2018.

35.4 Please provide FBC’s best estimate to quantify the higher degree of certainty
referred to in the order (reference above).

Response:

It is difficult to determine with what degree of certainty the CEPSA provides increased
transmission reliability, as FBC cannot compare a scenario with the CEPSA to one without the
CEPSA. In other words, it is unknown if the CEPSA would have been able to avoid previous
transmission issues that have occurred. However, since the CEPSA became effective, FBC
has not had any significant transmission issues when purchasing market power. Prior to the
CEPSA, FBC has typically experienced transmission issues a few times a year, when trying to
source low cost market energy as a result of transmission congestion, and/or last minute
changes to transmission paths. Since these purchases were for energy only, and not for peak
demand requirements, FBC was not harmed, and was able to bring in the required energy in a
later hour or later date.

35.5 What is the probability that, under the CEPSA agreement, FBC will be unable to
access market power when it is needed for the period until 20257
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Response:
Please refer to the responses to CEC IRs 2.35.3 and 2.35.4.

35.6 Under the CEPSA, is FBC able to access surplus power from BC Hydro in

addition to or in place of PPA power? Please explain.

Response:

No, the CEPSA only provides FBC with access to the U.S. wholesale power market and does

not provide FBC with any access to BC Hydro supply.
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Reference: British Columbia Hydro and Power Authority ~ F2017 to F2019
Revenue Requirements Application ~ Project No. 3698869 Exhibit B-
15 CEC IRs 2.135.3; 2.145 and British Columbia Hydro and Power
Authority ~Exhibit B-17, 2016 Rate Design Application Evidentiary
Update; BC Hydro ~F2017 to F2019 Revenue Requirements
Application~ B-1-1 page 1320 of 1571 Appendix X Demand Side
Management Assumptions page 2

21353 Please provide the complete dataset for BC Hydro’s surplus and
deficit by year dating back to 1961, and include the value of
market sales and market purchases for each year.

1964 1965 —- - 2016 Total

Surplus
(kwh)

Market Sales
(kWh)
Market Sales
$

Deficit
(kwh)

Market Purchases
(kwh)

Market Purchases

$)

Total
Identify KWh

RESPONSE:

The Transfer Price Agreement between BC Hydro and Powerex came into effect
April 1, 2003, at the start of fiscal 2004. Prior to this date, electricity purchases and
sales were not split between trade and domestic and as a result the information
requested for before fiscal 2004 is not available. BC Hydro is providing the net
annual surplus or deficit in a given fiscal year.

BC Hydro is not able to provide Total Identify (KWh) as part of this response,
because we are not certain as to what the term refers to.
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Fiscal Year | Energy Market Market Energy Market Market
5ur|’.1:|u5.1 Electricity Electricity Deficit Electricity Electricity
[GWh) Sale Energy | Sale Rewenue | [GWh) Purchase Purchase
[Surplus [MCAD) Energy Cost
Sales) [GWh) [McCAD)
[&Wh)
2004 o 0.0 5200 L343 270.0
2005 o 0.0 4000 (515 393.2
2006 o 0.0 4000 853 351.1
2007 o 0.0 000 LE9E 249.7
2008 1600 B11 31.9 2258 153.3
2009 196 9.7 3500 SOz 2716
2010 o 0.0 640D 2161 B0.5
2011 &3 0.1 4500 379l 128.4
2012 5600 710 127 840 18.6
2013 5700 6020 80.2 359 10.1
2014 1008 36.7 1700 918 41.9
2015 5500 15 0.2 207 6.0
2016 3300 B2TT 174.1 112 2.8
1323 What would be the REA impact of reduang the excess of enangy
during the test pariod?
RESFONSE:

The amount of consolidated net energy generated in excese of the |oad forecast iz
estimated at 4,845 GWh in fiscal 2017, 4,928 GWh in fizcal 2018 and 3,524 GWh in
fizcal 2019, BC Hydro expects to optimize the value of this energy by selling this
enargy into neighboring electricity markets and the estimated sales revenue is

reflected in the revenue requirement calculation in the Application.
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Table 3 Energy LRB After Planned Resources

Uca:lnc: Plannirg
e e e e e e,
EGWM F2017 F2018 F2018, F2020 F2021

F2022 F2023 F2024 F2025 F2026 F2027 F2028 F2029 F2030 F2031 F2032 F2033 F2034

i 46036 46064 46228) 4BG71 48571 48571 48671 48S71 48571 49671 4B671 43671 4BET1 48671 4861 48671 43671 48671
Site-C. ' W 4435 5100 5100 5100 5100 5100 5100 5100 5100 5100
Sub-wtal (] 46935 46064 46226, 46571 40571 480571 40671 45056 50103 53771 53771 53771 53771 53771 53771 53771 53771 53771

'
Existing and Committed I°P Resources ) 13919 14735 |47(\4‘: 0205 15948 15356 13225 12638 12319 11928 113818 11500 10963 10187 9723 9654 3008 9447

1

uCEes

PP Rencwals 84 241 S [ :<] 811 1.108 3,168 3,586 3850 417 425 4442 4850 5583 5,048 509 6141 6302
Stancing Offer Program 7% 168 PTE: &0 500 an 21 a2 M3 1053 1184 1275 1,385 1496 1,607 1717 1628 1838
North Coast Capacity Additions 0 0 0 4 0 154 154 154 154 154 154 154 154 154 154 154 154 154
Sub-tota {©) 159 4098 B-ZE: 1072 1311 1973 4043 4572 4047 5378 5573 58™ 6389 7233 7808 7970 8123 8385

i
Total Supply ©@=arb+c 61012 01188 01284) 05948 (5930 05903 (5090 00320 70372 71077 _ 71102 71142 71123 71192 71302 71396 71503 71613

]

'

= L}
2015 Oct \ad Load Forecast Before DSM* £0231 L\ g8 83 k'w: £5472 L8678 £1843 L8850 S6650 10420 71430 72,283 13318 razrr 8292 16381 17515 18441 79350
Expected LNG Load -28% -365 5181 2000 2544 2570 3000 2000 3000 3000 3000 3000 -3000 3000 -3000  -3000  -3000  -3000
Sub-total {©) 605620 £2221 64360y 67452 09220 -70.413 -71.850 -72850 -70420 -74440 -75208 76318 -77277 -78292 -7938! -B0S16 -B81441 82360

]

i

Demand Jide & Other '
SM Theft Reduction 193 1% m;: % 192 193 192 192 193 193 193 193 193 193 193 193 193 193
Vohage and VAR Optanizason 111 200 20 237 28 289 302 307 312 386 334 130 344 348 353 358 383 369
2016 OSM Plan F 15 and F 16 savings 1343 1360 1367 1306 1357 130 1,291 1401 1397 1242 1107 1108 1072 1021 1003 1018 1016 1,006
2018 OSM Fran F2017+4 saungs 850 1,788 1.785! 2448 2.958 1418 3814 4,153 4473 4853 5203 5,399 5626 5 869 6,082 5178 5095 6017
Sub-iotal n 2328 3072 3f641 4212 47188 5279 5701 6054 6,325 5604 6835 7039 7235 7431 7632 7746 TC6T T4

!

U
F2017  F2018  F20191 2020  F2021  F2022  F2023  F2024  F2028  F2026  F2027  F2028  F2029  F2030  F2031  F2032  F2033  FI034
Surplus / Deficit )=deerf 2018 2.048 43.: 2709 1486 768 (208) (27¢) 3277 3241 2711 1.85¢ 1.082 31 (447)  (1.373)  (2.272)  (2.034)

SIS S——. L]

H
Smal Gap Surphis ! Defick 5611 8137 5903! 9261 8743 8684 7917 8001 1633 12100 41501 11260 10782 10050 ©704 0082 0698 7829

1

Lacge Gap Surphss | Defice < 2007) _(5926)) (5217 ) [B606) (16.050) (10.429) (7.454) (7.992) (0700 (5 947) (11045 (12 12%) (13078) (14456 (15808

1 !
Market price of electriciy: used as an additional filter for the Uity Cost test

BC Hywdro's forecast of market sell prices at the B.C.-U.5. border, updated with 2015 exchange rabes,
has a levelized value of approximately $36MWh [F2016 $) over a 20-year period from F16 to F25.

36.1 Given that BC Hydro has been in a surplus energy position for 4 of the past 5
years, and is forecast to be in a surplus energy position for the next three years
at least, and possibly up to 20 years or longer with the first Site C energy
expected to come on line as planned in December 2023?, please advise what
efforts FBC has made to engage with BC Hydro to secure long term access to
this clean electricity.

© oo ~NOOULh W N
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Response:

11  FBC has renewed the PPA with BC Hydro, thereby securing access at embedded cost rates
12  through the term of the PPA ending in 2033. The extent of BC Hydro’s obligation under the
13 PPA is 200 MW and all associated energy, or 1752 GWh. Of this amount, 1041 GWh is at
14  Tranche 1 rates with the balance at Tranche 2. Increasing these amounts under the PPA would
15 require reopening negotiations with BCH. While it is unlikely that the current terms of the PPA
16  could simply be scaled up, it is possible that a new agreement could be reached with BC Hydro
17 that could potentially be a cost-effective resource option under all portfolios. Given that FBC
18 has no need of additional resources at this time, such negotiations are premature. FBC expects
19 that an option to increase BC Hydro supply may be appropriate to consider in the next LTERP.

20 Please also refer to the response to BCUC IR 1.30.2.

2 BC Hydro, Site C Clean Energy Project Quarterly progress Report No. 5
https://www.sitecproject.com/sites/default/files/quarterly-progress-report-no5-f2017-g2-july-september-
2016.pdf
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1

2

3

4 36.2 Please describe what options FBC may have to access to this surplus energy,
5 besides the existing PPA.

6

7 Response:

8 FBC could access BC Hydro surplus power either directly through a second, new contract, or

9 through a market based arrangement with Powerex. Any arrangement with Powerex would be
10  supplied in whole or in part with BC Hydro surplus as Powerex manages its overall portfolio.

11
12

13

14 36.3 Has FBC considered the possibility of meeting all of its energy and capacity
15 needs over the LTERP period with surplus power from BC Hydro?

16

17 Response:

18 FBC has not considered the possibility of meeting all of its energy and capacity needs over the
19 LTERP with surplus power from BC Hydro as part of this LTERP. Please refer to the responses
20 to CECIRs 2.36.1 and 2.36.2.

21
22

23

24 36.3.1 If yes, please provide FBC’s views as to the possibility of meeting its
25 energy and capacity needs with surplus power from BC Hydro.

26

27 Response:

28  Please refer to the response to CEC IR 2.36.3.

29
30

31
32 36.3.2 If no, please explain why not.
33
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1 Response:

2  Please refer to the response to CEC IR 2.36.1.

3

4

5

6 36.4 Please provide BC Hydro’s most recent Load Resource Balance.
-

8 Response:

9 FBC’s understanding is that BC Hydro’s most recent published Energy Load Resource Balance
10 can be found in Table 3.6 of its Fiscal 2017 to Fiscal 2019 Revenue Requirements Application’,
11 andis provided below.

12

* Exhibit B-1-1, British Columbia Hydro and Power Authority ~ F2017 to F2019 Revenue Requirements
Application, Chapter 3, Table 3-6, page 3-29.
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1
Table 3-6 Energy Load Resource Balance with Existing and Committed Resources
|(GWh) F2017  F2018  F2019  F2020  F2021 F2022 F2023 F2024 F2025 F2026 F2027 F2028 F2029 F2030 F2031 F2032 F2033 F2034 F2035 F2036
Existing and Committed Heritage Resources
Heritage Resources (including Site C) {a) 48445 48895 46014 48491 48491 4B491 48491 48857 52383 53777 53777 83777 53777 53777 S37IT 53777 83777 53 7IT 53777 537717
Existing and Committed IPP Resources {b) 13252 14881 14457 14456 14188 13874 13839 13302 129806 12506 12399 12075 11558 10811 10351 10285 10255 10,106 9568  B201
Total Supply (Operating View™) {c)=a+b B1B97  BISTE  BOATI 62947 62880 62366 62130 62,159 B5289 66283 BBI76 B5853 B5336 B4589 64128 B4073 B4033 B3IBB4  B3345  B1979
Demand - integrated System Totai Gross Requirements
2016 May Mid Load Forecast Before DSM® 58334 50013 BOM13  B1371 -B2309 -B3ETS -B4836 -BBO0B 67,109 -BB3I0 -BO267 70256 71222 72296 73374 -74535 75462 76393 77215 78,089
Expected LNG Load -B1 -148 -148 252 1265 2299 2721 2848 2848 2848 2848 2848 2848 2848 2848 2848 2848 2848 2848 2848
Sub-total {d) 58395 58,162  -BOSB1  B1p24  -B3574 -BS974 -B7557 -BBBSE -B9957 71,158 72115 73,104 74070 75144 76222 77383 78310 79241 -B00B3 -B0937
Existing and Committed Demand Side Management & Others Meas ures
SMITheft Reduction 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83
Voltage and VAR Optimization 67 152 171 188 219 240 254 259 263 268 285 290 295 300 305 310 315 320 325 331
2016 DSM Plan F16 savings 982 970 939 940 935 926 923 917 912 885 863 855 848 844 807 770 780 758 757 736
Sub-total {e) 1,131 1,204 1,183 1211 1237 1249 1260 1258 1258 123 1231 1228 1226 1227 1195 1183 1,957 1981 1185 1,150
F2017 F2018 F2019 F2020 F2021  F2022 F2023 F2024 F2025 F2026 F2027 F2028 F2029 F2030 F2031 F2032 F2033 F2034 F2035  F2036
Surplus/(Deficit) (Operational View) = f=c+d+e 4,433 3619 1102 2535 343 (2359) (4,167) (5439) (3410) (3640) (4,708) (6,023) (7508) {9328) (10,898) (12,148) (13,120) (14,197) (15553) (17,808)
Surplus / Deficit as % of Net Load (Planning View) = 107% 106% 103% 108% 104% 99% 94% 92% 95% 95% 93% 91% 89% 87% 85% 84% 83% 82% 80% 78%
Low Load Forecast Surplus/(Deficit) (Operational View) = 5,754 5,179 4115 5925 4210 202 598 (400) 1931 1995 1137 B8 (1156) (2710) (4054) (4985) (5680) (6578) (7 BB1) (10.007)
High Load Forecast Surplusf(Deficit) (Operational View) = 2,046 7 (492  (1870)  (4869) (8.111) (10807) (12442) (10787) (11403) (12B34) (14277) (16,143) (18433) (20276) (21819 (23058) (4417) (26,190) (28795)
#2016 Integrated System Load Forecast with losses
2 ™ See section 3.4.2 for description of Operational versus Planning View
3
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1 36.5 Please comment on the likelihood that, when BC Hydro is in surplus, their cost
2 value of energy will be in the range of market energy price.
3
4  Response:
5 FBC is not aware of any correlation between the cost of BC Hydro energy while it is in surplus
6  and market energy prices.
7
8
9
10 36.6 Please provide BC Hydro’s forecast of market energy prices for the next 20
11 years.
12

13 Response:

14  The response to a similar question was provided in the BC Hydro F2017-F2019 Revenue
15 Requirements Application, Response to BCUC IR 2.310.01 (Exhibit B-14), the excerpt of which
16  follows.
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Calendar | Mid-Columbia Apply Mid-Columbia Apply Sell price at the | FY! Sell Price at the
Year Market Prices | USD/CAD Prices (Subtract) B.C. Border in B.C. Border in
in FX Rate Converted to | Wheeling/loss | 2016 CAD/MWh 2016 CAD/MWh —
2016 USD/MWh | (U.S. § per | 2016 CAD/MWh Adjuster Fiscal Year
(Refer to $1 CAD) ($MWh) Values
page B-6 of
Appendix B of
the ABB
Repor)
Average Average Average Average
2016 19.5 0.74 265 6.3 202 F17 24
m7 232 0.78 34 6.3 251 F1g 25.0
208 241 0.8 30 6.3 47 F19 255
208 2712 0.82 339 6.3 2T F20 284
2020 30.2 0.82 368 6.3 305 F21 N3
2021 325 0.82 a7 6.3 334 F22 337
2022 337 0.82 411 6.3 348 F23 352
2023 35.0 0.82 427 6.3 64 F24 36.5
2024 354 0.82 432 6.3 3B F25 ETR
2025 36.2 0.82 441 6.3 RIS F26 381
2026 3r.2 0.82 453 6.3 380 Far 393
2027 381 0.82 454 6.3 401 F28 40.3
2028 386 0.82 470 6.3 407 F24 412
2029 39.9 0.82 487 6.3 424 F30 429
2030 414 0.82 505 6.3 443 Fa1 47
2031 43.0 0.82 525 6.3 462 Faz 454
2032 438 0.82 534 6.3 471 F33 47 4
2033 47 0.82 5 6.3 482

w N

©O© 00N O 01 b~

10
11

12
13

14
15

Average for the period F2017 fo F2033 §36/MWh

36.7 Please confirm that Mid C electricity prices are sensitive to natural gas prices, as
one of the determinants of price. Please discuss other factors impacting future
electricity prices.

Response:

Confirmed, Mid-C electricity prices are sensitive to natural gas prices, which is one of the
determinants of price.

Please also refer to the response to CEC IR 1.19.4 which discusses factors affecting uncertainty
in the electricity market.
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1
2 36.8 Please provide the data and graphic for CME futures prices for natural gas at
3 Henry Hub for the next 10 years.
4
5 Response:
6  The following shows CME futures price settlements in US dollars per million British thermal units
7  (US$/mmbtu), as of May 1, 2017, for natural gas at Henry Hub for the next 10 years.
Henry Hub - Future Prices (USS/mmbtu) as of May 1, 2017 (Nominal)
Date Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec
2017 $3.22 $3.29 §3.32 $3.30 43.31 $3.37 $3.50
2018 $3.57 $3.53 $3.45 $2.93 $2.87 $2.90 $2.92 $2.93 $2.90 $2.92 $2.97 $3.11
2019 $3.20 $3.18 $3.11 $2.72 $2.68 $2.71 $2.74 $2.76 $2.75 $2.78 $2.86 $3.00
2020 $3.12 $3.09 $3.03 $2.71 $2.70 $2.73 52.76 $2.79 $2.79 $2.82 $2.89 $3.04
2021 53.16 53.12 $3.06 52.74 52.73 52.75 52.78 52.81 52.81 52.84 $2.92 53.06
2022 $3.19 $3.15 $3.08 $2.76 $2.75 $2.78 42.81 §2.84 $2.85 42.87 $2.95 $3.09
2023 $3.23 $3.19 §3.12 §2.81 $2.80 $2.83 $2.86 $2.89 $2.89 $2.92 $2.99 $3.14
2024 $3.28 $3.23 $3.16 $2.84 $2.83 $2.86 $2.91 $2.95 $2.96 $3.00 $3.07 $3.22
2025 $3.36 $3.31 $3.23 $2.91 $2.89 $2.93 $2.97 $3.01 $3.02 $3.07 $3.15 $3.30
2026 53.44 53.40 83.32 52.96 $2.95 52.98 53.03 83.07 $3.08 $3.14 $3.22 53.38
8 2027 $3.52  $3.48 5340  $3.04  $3.02 $3.06 $3.00 $3.44 5316 5321 $3.30 5346
Henry Hub - Future Prices as of May 1, 2017 (Nominal)
54,00
53.5:} 'j '
53.00
= 52.50
z
5 5200
[T
2 s1m0
5100
50.50
5- T T T T T T T T T T T T T T T T T T T T T
"PCL ,15.,'{" 49@ ,@'@ ,1553‘ ’L‘:’@ 5 @'p“ R %Q"D' ,Ffi"' S m@?’ npff" n,Ef"b‘ m@"‘ "'..‘:g@ & o° JLQ"I.‘P "P"C" ﬁp"ﬁ"
SR A e - da@ R R R R N
s Henry Hub
9
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1 37 Reference: Exhibit B-5, CEC IR 5.1; 5.2
5. Referemce: Exhibit B-1, page 53
3.2.1 Gross Load Forecast
FBC's reference case load forecast anticpates a modest rate of load growth over the twenty-
vear planning honzon of the LTERP. The Company is forecasting an increase in gross load from
v 3,544 GWh in 2016 to 4,334 GWh by 2035, a compound annual growth rate of 1.1 percent
51 Please provide FBC's Actual gross load, and the Actual growth rates for the last
30 years by customer class. Please break out data from the City of Kelowna to
the extent that FBC has the data since purchase and as wholesale customer
before purchase. Please provide the information both Before and After DSM.
Response:
FBC's actual historic load and growth rates by customer class are provided in Table 1 below.
The City of Kelowna data has been broken out from the Wholesale class for the years 2001 to
2013. FBC iz able to provide data for the former City of Kelowna electric utility for the period
2001 to 2013; after 2013 the former City of Kelowna customers are direct customers of FBC.
The information provided in Table 2 below is after DSM since savings are embedded in the
actual data.
2
Table 1: FBC Actual Data
FBC Actual Sales [ 5Wh
Year Resddential | Commerclal | Wholesale | Kelowna | Indusivial | Lighting | Irdgation | Bet Loed Losses | Gross Lead
1586 1 =4 (=] =0 12 42 20014 25 e
1587 () =8 (=] 350 1= 52 20 2 £33
1588 40 £l (=] 417 1= 45 2T =1 £510
1589 TER = T4 455 1= 40 2317 = LE21
1990 B3 353 a0 455 12 24 2412 v e 1
1991 =45 353 55 433 1= 41 2452 Ek] e "
1592 =0 Ira TeE 45 = 45 2420 IE v -]
1593 |l 205 B a1 1 33 25m ] 303
1594 =8 & 2ls £ 1z 45 2526 413 - - -]
1595 a3 A5 = Errd 1z 48 2513 E - =]
1996 14 B55 L] 313 1z a2 2711 El D62
15597 =40 A55 Bas =5 1z 36 2580 I35 1515
1998 938 423 =T 263 1z a8 2581 = LEES
1999 =45 a55 7 Ir3 1z 45 2a00 N L8523
040 a7 a8 Lo ] g 1z 43 253 ENlx] 1993
01 = =] S0 (=103 I £ e 10 43 2,2 45 3025
a0z 1Loe 524 SHT =l 3= 10 54 2238 EES 3104
03 a3 S Bl -] Ecry 10 52 253 3&T 3185
) LOLE 535 El= 0 S 10 42 2275 55 3230
05 1.0 G ElS = LT 1z a3 2967 Irg 345
06 1045 Bl& EST 314 £ 1= 43 31 Y ]
;a7 1L1e2 B0 SHS 1 314 1= a8 30 e =410
08 1724 B&L ELD 214 218 1= 48 JET 313 =400
v ] 1r3 BTS (=0 ] il 218 1= 49 3157 Eral Z4TE
20 LIlE o] 571 o] =4 12 40 344 - i} 2324
il 1154 B=T S0 Er] el = 40 3,144 IE 3452
iz 1124 BEL 5hG 331 =1 1= 38 3143 aml 414
;3 1348 = 51 o =3 1= 40 31 T 3483
i B 14 BaE 5Tz IEL 15 a0 3.1 Tl =450
5 1360 B53 SRF 350 15 46 3,116 g 3382
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Table 2: FBC Actual Growth Rates [%)
FBC Actsal Growth Rates |%)
Year Residential | Commercial | Wholesale | Kelowna | industrial | Uighting | Irrigation | Net Load loszes | Gross Load
1587 5.0% La%) 1% 28.6% 7. 1% 23.5% 2% 5.3% 9%
1588 B.5% T.0% T.1%) 15.5% 0| 13.5%| B.5% La%) 7.
1583 1.0% 5.6 LTH 5.1% 00 1L1%| 4.5% 4. 6% £.9%|
1530 L.9% 4.9%| ITH| D% 1. 150 1T 100 31% £.9%|
1531 4.1% 3. 1% 1% 5% 7.1% 20.5%| L% 3. 78| 1%
1532 D.5%: 4. 7% 15% L% 00 959 L1% L3% 0L5%
15433 5.5% B LT 15.7% 7.7 26.7H| H.1% 10.3% EI%
1534 4.5%: 2.3% 1% 5.1% 00 3339 5.7 ZL.5% rirg
1545 4.5% BT 1% 1L1% 00 4.5% L% 1163 0L
1596 T 5. 2% S5 4.5% L E.TH| 5.5% 3.85% 4.7,
1597 E.5% 1% 3. TH| T.5% 0.5 14.3% -4.5% 4, 5% £ E
15ag 0.7% 5.1%) 0L T 5.7% L 33.3% e 5, 3% 1%
1559 kg 3 3% 1% 4% 01, 5| 5.2 Lime 3.9% 138
00 3.5% 1.7 30| s 2 [l 3 £ 2% 2 o 2%
01 1.5% 4.4% 31 1% i % 15 1% il 1 E iy T 1% 1L1%
;a2 L5% 0.8% 255 4.T% B.T% 17| 26.1%| 2% 7.4 L.5%
03 OL5% 0.8%, 47" 0.5% T.3% 0L8%)| 45% L 3.3% 0%
04 OLT% 1.7% k-1 14% 1.T% 0% 1805 1L3% 1.3% 1a%
05 5.3% 5.3% 0T 0.5% 1T 17.4%| 1.5%) 17% 5% 2%
06 i B.5% 5.9 43% 1.0% 455 5% 21.5% 3.8% 18%)
;a7 OLE% 5.4% 1L 73% 5.0% 1.9%| 1275 0.B% 5.0% 0%
08 5.0% L 4.7% TE% 30.6% L5%) 459 0.B% 5.4% Lk
0 1% 1.1 15| 57% L% LB 5.9 1.T% 21.5% 3%
010 4.5% 1.3% 4 2% B.5% B.I% b1 17.5%| 1% 12.8% L.4%
M1l 1.1% 0La% 155 B5% 15.9% BB 0.1% 1% 100 2.8%
;2 15% 3.6% 255 0.4% T8% 1.9%| 5EW L 1L.1% LI%)
M3 L0 15.8% 3E 1% 1% ILT% Ll 4.5%) 1.7% 21.5% 2.1
14 1.1% 5.8% B2 1% B.1% 150 025 L 1.1% LI%)
15 1.5% L.5%| 1% 0.7% 13| 14.95| L% I 1.9%)
Key
Mot available
19495 Integrated Resource Plan
2005 Resource Plan
2009 Resource Plan
2012 Long Term Resource Plan
Table 1: Forecasts Before-DSM [GWh)
Year Res Comm Ind ‘Whele | Lighting | Irrigation Net Losses Gross |
1995 931 412 382 835 52 2,611 326 2,933
1996 46 425 396 857 52 2,675 334 3,009
1997 961 439 410 £79|Included 52 2,741 343 3,083
1998 976 453 A26 a2 |with 52 2,808 351 3,159|
1999 992 467 411 925 |irri gation 52 2.877 360 3,237
2000 1,008 482 458 G50 52 2,949 369 3,317
2001 1,024 497 475/ 974 52 3,022 378 3,400
2002 1,040 513 492 1,000 52 3,007 387 3,454
2003 1,057 530 510 1,026 52 3,174 397 3,50
2004 1,074 547 529 1,052 52 3,254 407 3,EED|
2005 1,055 549 323 S0 10) a7 2,945 366 3311|
2006 1,070 562 360 978 10) a7 3,028 336 1364|
2007 1,082 573 363 G 10 47 3,068 340 3,400
2008 1,093 552 367 1,005 10 47 3,104 344 3,449
2008 1,228 B85 227 g2 14 a5 3,130 298 3,426
2010 1,250 701 230) 935 14 a 317 EEET
2011 1273 122 234 a3 14| 48 3,232 308 3538 Cok
2002 1,282 708 253 b0l 15 45 3,241 314 3,555 337
2013 1,306 728 261 615 15 a5 3,312 Eral 3,632 341
2004 1,332 746 266, 627 16 45 3,377 327 3,703 345
2015 1,359 763 269 637 18 a5 3,436 333 3,763 348
2016 1,385 776 259 (23 17 a5 3,479 337 3,816 352|
2007 1,411 790 251 653 17| 45 3,522| 311 3,863 356
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Table 3: Forecasts After-DSM (GWh)

fear Res Comm Ind Whsle | Lghting | Irrigation Met Losses | Gross |

1595 N NA N HA NA& NA M NA HA_ |

1996 N N Ny Ny N N M N Ny |

1997 N N N N N N M N N |

1998 L) NA N N N N M NA Ha |

1999 WL N N Ny N N M N Ha |

2000 L) NA N N N N M NA Ha |

2001 N N Ny Ny N N M N Ny

00 NA NA N HA NA NA NA NA N

003 L) NA N N N N M NA N

004 N N N N N N M N Ha |

2005 L) NA N N N N M NA Ha |

2006 Ny W Wy Ny Wy N M W Wy

007 N NA N HA NA& NA M NA N

2008 N N Ny Ny N N M N Ny

009 1,222 (7] 224 91 14 dE 3,107 96 3,401|

010 1,243 85 228 927 14 48 3,154 301 3,453

11 1,266 715 31 a3 14 dE 3,207 306 3511 Cok
012 1,264 6 250 583 14 a4 3,193 309 3,502 3331
013 L1756 i) 255 w2 14 a3 3,233 310 3,543 334
014 1,290 9 258 B 13 43 3,266 311 3,577 334
1015 1,300 7 258 613 13 a2 3,289 310 3,599 335
W16 1312 T2 U5 615 13 a1 3,193 308 3,600 135
017 1,328 37 235 61E 13 a1 3,307 307 3,614 336

Mote: Because DSM is calculated for Wholesale loads and not on an individual Wholesale customer

basis, the after-DSM CokK load has been based on an estimated allocation of the CoK percentage of
1 Wholesale load for the 2012 LTRP after-DSM forecast.

Table 4: Forecast Growth Rates After-DSM

Wear Res Comm Ind Whele | Lighting | Irigation Met Losses Gross

1905 NA NA NA NA NA NA NA& NA& A

1996 NA NA NA N NA N A N M

1957 NA NA NA N N N N Nl M

1958 NA NA NA N NA N M Nl M

1399 A NA NA N N N A i My

2000 NA NA NA NA NA NA MNA NA& M

2001 NA NA NA N NA N A N M

2002 NA NA NA N N N MNA N M

2003 NA NA NA N NA N M N M

2004 A WA WA L0 N M M Ml My

2006 NA NA NA NA NA NA NA& NA& A

2006 NA NA NA NA NA NA MNA MNA M

2007 NA NA NA N N N MNA N M

2008 NA NA NA N NA N M N M

2009 NA NA NA N N N N Nl M

2040 1L7% 155 18% 0.7% 0L.0%. 0.0 1.5% 1T 15%

2011 L9% 19% L3% 0.B% 0.0%: 0.0% L% 1% LT

2012 -0.2% -2 EX| -36.5% 10.0%: -8.3% -0.4% 10 -0.3%| Cok
2013 095 195 205 1.5% 0.0%: -23% 1.3% 0.3% 1.2% 11%
014 11% Ld% 17 1% -7.1% 0.0 L0 0.3% L% 1.1%
2045 095 11% DL 0.8% 0.0 -L3% 0.7%) -0.3% 0.6%) 1.1%
2016 08% 07% -5.0% 0.3% 0.0%: -24% 0.1% -0.6% 0.1% 11%
2017 12% 0.7% -4.1% 0.5% 0L0%: 0.0% 0.4% -0.3% 0.4% 1.1%

37.1 Please indicate whether or not the above actuals data are weather normalized
and if not, please supply weather normalized data.

g b~ WN
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Response:

Weather normalized values are provided in Table 1 and Table 2 below. FBC acknowledges a
correction to the Wholesale value of 663 GWh in the 1986 actual data in the response to CEC
IR 1.5.1, which should have been 633 GWh.

Table 1: FBC Normalized Load

Year Residential | Commercial [ Wholesale Kelowna Industrial Lighting Irrigation Net Load Losses Gross Load
1986 N/A N/A N/A N/A N/A N/A 2,126 263 2,389
1987 726 300 663 360 13 44 2,106 277 2,383
1988 760 320 702 417 13 45 2,257 281 2,538
1989 779 338 717 455 13 40 2,341 294 2,635
1990 813 352 740 459 14 34 2,412 324 2,736
1991 863 364 763 433 13 41 2,477 312 2,789
1992 872 374 772 426 13 45 2,502 308 2,810
1993 926 411 805 491 12 33 2,678 340 3,018
1994 916 399 822 368 12 44 2,561 411 2,972
1995 966 430 844 327 12 46 2,625 367 2,992
1996 1,064 472 907 313 12 42 2,809 357 3,166
1997 924 456 835 289 12 36 2,552 340 2,892
1998 940 483 844 263 12 48 2,589 304 2,893
1999 940 485 837 273 12 45 2,593 316 2,909
2000 972 512 847 290 12 43 2,677 310 2,987
2001 1,013 520 857 278 335 10 43 3,057 245 3,301
2002 1,028 524 892 291 363 10 54 3,163 336 3,499
2003 1,025 520 887 293 337 10 52 3,123 347 3,470
2004 1,029 539 909 300 348 10 42 3,178 355 3,533
2005 1,040 568 922 301 357 12 44 3,244 378 3,622
2006 1,064 616 939 314 348 13 43 3,338 364 3,702
2007 1,165 650 979 291 314 13 48 3,461 346 3,806
2008 1,196 661 878 314 218 13 46 3,326 313 3,639
2009 1,239 675 908 331 216 13 49 3,431 321 3,752
2010 1,242 660 908 309 234 14 40 3,407 280 3,687
2011 1,249 657 895 329 271 13 40 3,455 308 3,763
2012 1,229 681 910 331 291 13 38 3,492 271 3,762
2013 1,353 788 899 321 352 13 40 3,767 277 4,044
2014 1,297 866 675 381 16 40 3,274 271 3,546
2015 1,298 853 567 380 16 46 3,160 268 3,428
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q
Table 2: FBC Normalized Growth Rates (%)
Year Residential | Commercial Wholesale| Kelowna Industrial Lighting Irrigation Net Load Losses Gross Load
1987 N/A N/IA N/A N/A N/A N/A -0.4% 5.3% 0.2%
1988 4.7% 6.7% 5.9% 15.8% 0.0% 2.3% 7.2% 1.4% 6.5%
1989 2.5% 5.4% 2.0% 9.1% 0.0% -11.1% 3.7% 4.6% 3.8%
1990 4.4% 4.3% 3.3% 0.9% 7.7% -15.0% 3.0% 10.2% 3.8%
1991 6.2% 3.4% 3.1% 5.7% 7.1% 20.6% 2.7% 3.7% 1.9%
1992 1.0% 2.7% 1.2% -1.6% 0.0% 9.8% 1.0% -1.3% 0.8%
1993 6.2% 9.9% 4.2% 15.3% 7.7% -26.7% 7.0% 10.4% 7.4%
1994 -1.1% 2.9% 2.1% -25.1% 0.0% 33.3% -4.4% 20.9% -1.5%
1995 5.5% 7.8% 2.7% -11.1% 0.0% 4.5% 2.5% -10.7% 0.7%
1996 10.1% 9.7% 7.4% -4.3% 0.0% -8.7% 7.0% 2.7% 5.8%
1997 -13.2% -3.2% -8.0% -7.6% 0.9% -14.3% 9.1% -4.8% -8.6%
1998 1.7% 5.8% 1.1% 9.2% 0.0% 33.3% 1.4% -10.6% 0.0%
1999 0.1% 0.4% 0.7% 4.0% -0.9% 6.3% 0.2% 3.9% 0.6%
2000 3.4% 5.6% 1.2% 6.1% 0.0% -4.4% 3.2% -1.9% 2.7%
2001 4.2% 1.6% 1.1% 15.7% -16.1% 0.0% 14.2% 21.1% 10.5%
2002 1.4% 0.8% 4.0% 4.7% 8.2% 1.7% 26.1% 3.5% 37.4% 6.0%
2003 -0.3% -0.8% -0.6% 0.5% 7.3% -0.4% -4.5% -1.2% 3.3% -0.8%
2004 0.4% 3.7% 2.6% 2.4% 3.3% 0.3% -18.0% 1.8% 2.3% 1.8%
2005 1.0% 5.3% 1.4% 0.5% 2.7% 17.4% 3.6% 2.1% 6.5% 2.5%
2006 2.4% 8.5% 1.8% 4.3% 2.4% 4.9% 2.4% 2.9% -3.8% 2.2%
2007 9.5% 5.4% 4.3% 7.3% -9.8% 1.9% 12.7% 3.7% -5.0% 2.8%
2008 2.6% 1.7% -10.3% 7.8% -30.6% 4.5% -4.4% -3.9% 9.4% -4.4%
2009 3.6% 2.2% 3.4% 5.2% -1.0% -0.8% 5.9% 3.2% 2.5% 3.1%
2010 0.2% 2.3% 0.0% -6.5% 8.3% 8.9% -17.5% 0.7% -12.8% -1.7%
2011 0.6% -0.4% -1.4% 6.5% 15.9% -8.6% -0.1% 1.4% 10.0% 2.1%
2012 -1.6% 3.6% 1.6% 0.4% 7.4% 1.9% -5.8% 1.1% -12.1% 0.0%
2013 10.1% 15.8% -1.2% 2.9% 21.2% 0.1% 4.4% 7.9% 2.5% 7.5%
2014 -4.1% 9.8% -24.9% 8.1% 16.0% 0.8% -13.1% 2.2% -12.3%
2015 0.1% -1.5% -16.0% -0.3% 1.6% 14.9% -3.5% -1.3% -3.3%
37.2 Please confirm that Demand Side Management savings were not forecast in the
1995 Integrated Resource Plan, nor the 2005 Resource Plan and that this is the
reason why these forecasts are not available prior to 2010.
Response:

FBC has not been able to locate the DSM forecasts by customer class from the 1995 Integrated
Resource Plan because of the time elapsed, or for the 2005 Resource Plan, which was provided
by a consultant. FBC has been able to locate the aggregate DSM forecasts, which have been
incorporated in the Gross Load forecast in the tables below.

Key

Not available

1995 Integrated Resource Plan

2005 Resource Plan

2009 Resource Plan

2012 Long Term Resource Plan
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1 Table 1: Forecasts After-DSM (GWh)
Year Res Comm Ind Whsle | Lighting | Irrigation Net Losses Gross
1995 NA NA NA NA NA NA NA NA 2,928
1996 NA NA NA NA NA NA NA NA 2,995
1997 NA NA NA NA NA NA NA NA 3,067
1998 NA NA NA NA NA NA NA NA 3,141
1999 NA NA NA NA NA NA NA NA 3,219
2000 NA NA NA NA NA NA NA NA 3,299
2001 NA NA NA NA NA NA NA NA 3,382
2002 NA NA NA NA NA NA NA NA 3,465
2003 NA NA NA NA NA NA NA NA 3,552
2004 NA NA NA NA NA NA NA NA 3,641
2005 NA NA NA NA NA NA NA NA 3,302
2006 NA NA NA NA NA NA NA NA 3,338
2007 NA NA NA NA NA NA NA NA 3,368
2008 NA NA NA NA NA NA NA NA 3,385
2009 1,222 678 224 921 14 48 3,107 296 3,401
2010 1,243 695 228 927 14 48 3,154 301 3,453
2011 1,266 715 231 934 14 48 3,207 306 3,511 CoK
2012 1,264 696 250 593 14 44 3,193 309 3,502 333
2013 1,276 709 255 602 14 43 3,233 310 3,543 334
2014 1,290 719 258 608 13 43 3,266 311 3,577 334
2015 1,301 727 258 613 13 42 3,289 310 3,599 335
2016 1,312 732 245 615 13 41 3,293 308 3,601 335

2 2017 1,328 737 235 618 13 41 3,307 307 3,614 336
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Table 2: Forecast Growth Rates After-DSM

Year Res Comm Ind Whsle | Lighting | Irrigation Net Losses Gross
1995 NA NA NA NA NA NA NA NA N/A
1996 NA NA NA NA NA NA NA NA 2.3%
1997 NA NA NA NA NA NA NA NA 2.4%
1998 NA NA NA NA NA NA NA NA 2.4%
1999 NA NA NA NA NA NA NA NA 2.5%
2000 NA NA NA NA NA NA NA NA 2.5%
2001 NA NA NA NA NA NA NA NA 2.5%
2002 NA NA NA NA NA NA NA NA 2.5%
2003 NA NA NA NA NA NA NA NA 2.5%
2004 NA NA NA NA NA NA NA NA 2.5%
2005 NA NA NA NA NA NA NA NA -9.3%
2006 NA NA NA NA NA NA NA NA 1.1%
2007 NA NA NA NA NA NA NA NA 0.9%
2008 NA NA NA NA NA NA NA NA 0.5%
2009 NA NA NA NA NA NA NA NA 0.5%
2010 1.7% 2.5% 1.8% 0.7% 0.0% 0.0% 1.5% 1.7% 1.5%
2011 1.9% 2.9% 1.3% 0.8% 0.0% 0.0% 1.7% 1.7% 1.7%
2012 -0.2% -2.7% 8.2%| -36.5% 0.0% -8.3% -0.4% 1.0% -0.3%| CoK
2013 0.9% 1.9% 2.0% 1.5% 0.0% -2.3% 1.3% 0.3% 1.2% 1.1%
2014 1.1% 1.4% 1.2% 1.0% -7.1% 0.0% 1.0% 0.3% 1.0% 1.1%
2015 0.9% 1.1% 0.0% 0.8% 0.0% -2.3% 0.7% -0.3% 0.6% 1.1%
2016 0.8% 0.7% -5.0% 0.3% 0.0% -2.4% 0.1% -0.6% 0.1% 1.1%
2017 1.2% 0.7% -4.1% 0.5% 0.0% 0.0% 0.4% -0.3% 0.4% 1.1%

37.2.1 If not confirmed, please explain why the Forecasts and Forecast Growth

Rates after DSM are not available before 2010.
Response:

Please refer to the response to CEC IR 2.37.2.

37.3

A comparison of the data for the period 2006 — 2015 shows that changes in
gross load over this 10 year period were negative (-1%) and total increases in
Net load were relatively small (2.5%). In contrast forecast load growth over the
same period (Using before DSM figures for 2006 and 2007, and after DSM
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figures for the period between 2008 and 2015) is 7%. Please provide FBC’s
views as to ratepayer impacts of this over-forecasting.
Response:

The forecast data provided in response to CEC IR 1.5.1 and repeated in the preamble to this
guestion is from prior long term forecasts. The long term forecast is not used for rate setting
(FBC forecasts load and supply annually for rate-setting purposes), so there are no cumulative
ratepayer impacts due to variances in the long term load forecast. Please also see the
response to CEC IR 2.37.5

37.3.1 Please quantify the ratepayer impacts over this period.

Response:

Please refer to the response to CEC IR 2.37.3.

37.4 Please quantify the impact of a 1% annual over-forecast over a 20 year period.

Response:

The impact of a “1% annual over-forecast over a 20 year period” is understood to be the impact
on the Gross Load Forecast if the annual Gross Load growth rate is 1 percent less than forecast
in each year of the planning horizon. Please refer to Table 1 below for the adjusted forecasts
that reflect this scenario.

As noted in the response to CEC IR 2.37.3 there are no ratepayer impacts arising from
variances in the long term load forecasts.
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1 Table 1: Gross Load Forecast with a -1% annual growth rate adjustment
-1.0%
Annual Adjustment to
Gross Load Growth Annual Growth
Forecast® (GWh) Rate Rate Adjusted Gross
[A] [A]l - 1% Load Forecast

2016 3,544.4 3,544.4
2017 3,595.2 1.4% 0.4% 3,559.8
2018 3,633.3 1.1% 0.1% 3,661.9
2019 3,675.7 1.2% 0.2% 3,567.9
2020 3,714.8 1.1% 0.1% 3,570.1
2021 3,750.2 1.0% 0.0% 3,5668.5
2022 3,793.6 1.2% 0.2% 3,574.0
2023 3,839.2 1.2% 0.2% 3,581.2
2024 3,880.1 1.1% 0.1% 3,583.6
2025 3,922.3 1.1% 0.1% 3,586.8
2026 3,964.7 1.1% 0.1% 3,5689.6
2027 4,005.2 1.0% 0.0% 3,590.4
2028 4,046.4 1.0% 0.0% 3,591.5
2029 4,088.0 1.0% 0.0% 3,692.4
2030 4,125.9 0.9% -0.1% 3,589.8
2031 4,165.6 1.0% 0.0% 3,588.5
2032 4,207.3 1.0% 0.0% 3,588.5
2033 4,249.6 1.0% 0.0% 3,5688.7
2034 4,291.6 1.0% 0.0% 3,5688.3
2035 4,334.0 1.0% 0.0% 3,587.9

2

3

4

5

6 37.5 Please confirm that consistent over-forecasting could be reasonably expected to

7 lead to an over-acquisition of supply for a period of time.

8

#2016 LTERP. Appendix F — Load Forecast Tables. Section 2.1 Gross Load



FortisBC Inc. (FBC or the Company)
2016 Long Term Electric Resource Plan (LTERP) and Long Term Demand Side

Submission Date:

(<< FORTIS BC" Management Plan (LT DSM Plan) (the Application) May 18, 2017

=

O© O ~NOOTLhA, WN

10
11

12
13
14
15

16

17
18

19
20
21
22
23

24
25
26
27
28
29

30
31
32

33
34

Response to Commercial Energy Consumers Association of British Columbia (CEC)
Information Request (IR) No. 2

Page 29

Response:

Resources are planned to meet forecast load requirements. Therefore, if actual load
requirements are consistently less than forecast on an annual basis over the planning horizon, it
is possible that an over acquisition of supply may occur for a period of time. The flexibility of the
PPA allows FBC some latitude to adjust supply side resources to align with lower than forecast
load requirements if required. In addition, load forecasts are trued up to actual each time a new
load forecast is developed. Therefore, the exposure to “consistent” over forecasting would be
limited to each individual load forecast and there would be no cumulative effect of prior over-
forecasts.

37.5.1 If not confirmed, please explain why not

Response:

Please refer to the response to CEC IR 2.37.5.

37.6 Please confirm that consistent over-forecasting can result in an under-collection
of revenues from customers, and lower than necessary rates for a period of time.

Response:

In the absence of flow-through treatment, over-forecasting in the load forecast used to set rates
(not the long-term load forecast) could result in an over- or under-collection of revenue from
customers, depending on whether marginal customer revenue is greater or lower than the
marginal cost of power supply. At this time, FBC’'s marginal revenue generally exceeds
marginal cost. When set rates are applied to a lower than forecast load, the reduction in
revenue would exceed the avoided cost of supply, potentially resulting in a net under-recovery.

As explained in the response to CEC IR 2.37.3.1, both revenue and power purchase expense
are flowed through in the subsequent year’s revenue requirements, and customers are made
whole for any forecast variances.
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37.6.1 If not confirmed, please explain why not.

Response:

Please refer to the response to CEC IR 2.37.6.

37.7 Please confirm that price increases can reasonably be expected to result, to
some extent, in reduced demand.

Response:

Confirmed that there is a correlation between price increases and reduced demand; FBC
assumes a price elasticity of -0.05 percent.

37.7.1 If not confirmed, please explain why not.

Response:

Please refer to the response to CEC IR 2.37.7.

37.7.2 Please provide FBC’s estimate of price elasticity for each rate class.

Response:

FBC uses a price elasticity estimate of -0.05, which is consistent with BC Hydro’s estimate of
price elasticity>. Based on the assessment of similarities between the two utilities, FBC believes
that the BC Hydro estimate provides a good proxy for the price elasticity-driven savings for

> BC Hydro is considered as the closest utility to FBC in terms of its public policies, geographical

proximity, customer mix and behavior, and its assumed price elasticity of -0.05 was presented in BCH
2012 IRP, App. 2A
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w
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FBC. This price elasticity, when coupled with a rough estimate of a real rate increase of 1.72
percent, produces a saving of approximately 0.086 percent of the load.

FBC assumes the price elasticity is consistent between rate classes, as is assumed by BC
Hydro®.

® https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/requlatory-
planning-documents/integrated-resource-plans/current-plan/2012-electric-load-forecast-report.pdf



https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/regulatory-planning-documents/integrated-resource-plans/current-plan/2012-electric-load-forecast-report.pdf
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/regulatory-planning-documents/integrated-resource-plans/current-plan/2012-electric-load-forecast-report.pdf
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38. Reference:

The CEC wishes to understand the historical relationship between
FBC’s forecasting and the Actual Total Gross Requirements. To the
extent that the above information does not represent FBC’s
complete dataset of forecasts, please provide the full dataset of the
FBC annual 10 year forecasts for each year starting in 1986 through

2017, after DSM,

below.

and the Actual as shown in the example table

Forecast
year

1986
GWh

1987

GWh GWh

GWh

GWh

2035
GWh

Forecast
vintage

1986

1987

2017

Actual total
gross
requirement

Response:

The data referenced in the preamble does represent the complete FBC dataset. FBC does not
file long-term forecasts on an annual basis and is therefore unable to provide any additional

data.
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39. Reference: British Columbia Hydro and Power Authority ~ F2017 to F2019
Revenue Requirements Application ~ Project No. 3698869 Exhibit B-
15, CEC IR 2.140.2

2.140.2 If BC Hydro is over-forecasting it would be reasonable to expect
that this could create over-acguisition of supply and a greater cost
to ratepayers than may be needed. Pleaze discuss.

RESPONSE:

If BC Hydro was over-forecasting its energy needs, then during a specific test
period the forecasted Cost of Energy may be greater than what will actually be
used. However, BC Hydro's energy deferral accounts ensure that only the actual
costs of energy are ultimately recovered in rates from our customers, as any
excess of forecasted energy costs over actual energy costs would be a credit to
the energy deferral accounts.

39.1 Does FBC maintain deferral account(s) to capture any excess of forecasted
energy costs over actual energy costs? If yes, please identify and provide the
historical balance over the last 20 years.

Response:

FBC has historically flowed through variances (not restricted to those situations where forecasts
are higher than actuals) in certain components of power purchase expense. For example,
expense variances related to the BPPA were recorded in accounts payable and flowed through
to Power Purchase expense in the following year, and BC Hydro rate increases, which often are
not known at the time of revenue requirements applications, have been flowed through to
customers by way of a mid-year rate adjustment. Beginning in 2012, the total variance between
forecast and actual power purchase expense has been captured in a deferral account and
subject to 100 percent flow-through treatment.

To the extent that Power Purchase Expense variances are adjusted, it is necessary to match
this treatment by also flowing through variances in sales revenue, the majority of which are
attributable to weather related load variances, customer usage rate variances and customer
count load variances, as has been the case since 2012. The revenue and power purchase
expense variances that were captured in deferral accounts and flowed back to customers are
shown in the table below.
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Revenue Power Purchase Expense Net Variance (Before Tax)
Year Forecast Actual Variance Forecast  Actual Variance
(000s)
2012 $ 287,445 $ 282,943 $ (4502) $ 87,149 $ 75999 $ (11,150) $ 6,648
2013 310,531 308,532 (1,999) 91,942 83,052 (8,890) 6,891
2014 312,927 317,330 4,403 87,163 86,337 (826) 5,229
2015 334,531 323,375  (11,156) 117,837 110,707 (7,130) (4,026)
1 2016 350,593 335,186 (15,407) 133,907 123,169 (10,738) (4,669)
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1 40. Reference: Exhibit B-5, CEC IR 32.1
32, Reference: Exhibit B-1, Volume 2 Long Term DSM Plan page 14
The fellowing Table 3-1 shows key DSM scenarie data, Including the percentage of forecast
load growth to be offset by DSM and the sum total of DSEM savings to be targeted over the
planning horizon. For context, of the total (2016 to 2035) annual savings, FBEC has booked 511
GWh of OSM program savings from program Inception in 1289 to 2015 inclusive
Table 3-1: Key DSM Scenarno Data
DEM Scenario
Base High
Annual Savings, GWh
Awerage per annum ['18-'35) 20 26 31 ¥
% of kead grawth |'18-'35) 509 [ 7% i
Total [2016 te 2035 407 523 B2 2.3
Resource Codt, 2016 S/MWh
Incremental cost incl. program costs 545 SHE 5104 5114
321 Please provide total DSM program historical performance for each of the last ten
years by rate class:
. Annual savings, GWh planned and actual
. Resource costs 5MWh planned and actual
. Customer participation planned and actual
. Please break out data from Kelowna
Response:

The reguested information s not available by rate class, but is filed historically by major
customer sector: Residential, Commercial, and Industrial. The data for annual savings and
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Response to Commercial Energy Consumers Association of British Columbia (CEC)
Information Request (IR) No. 2

Page 35

respurce costs by customer sector is contained in the table below.
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Approved | Actual
Amnual Annual Pan et
Energy | Energy |Llevelized | Levelized
Savings | Savimgs Cost’ Cost
Year |Sectar {GW h) 54 WWh)
2007 | Residentizl 16 15.3 - 19
Comrmercial 9.2 10.4 - 0
Industrial 2.0 2.2 - 21
Tevtal 218 279 - 21
2008 | Residential 8.4 129 - 26
Comrmeercial 9.1 11.0 - 20
Industrial 2.0 13 - an
Total 19.5 27.3 - 22
2009 | Residentizl 10.7 9.3 - 31
Comrmercial 11.6 16.4 - 18
Industrial 3.0 7 - 1z
Taotal 25.3 28.4 - 23
2000| Residentizl 121 116 - k)]
Comrmercial 121 14.7 - 0
Industrial 14 1.0 - 1a
Tevtal 215 29.3 - ]
2011 | Residential 16.4 11.4 - 42
Comrmeercial 13.9 24.2 - 27
Industrial 9.4 0.8 - 21
Total 3.7 36.3 - 34
2002 | Residentizl 16.1 128 - B4
Comrmercial 13.4 179 - 7
Industrial 2.5 0.9 - 45
Taotal 32.0 316 - 51
2013 | Residentizl 16.9 16.2 - 67
Comrmercial 12.0 10.9 - 53
Industrial 26 15 - a6
Total LS. 29.6 - 67
2014 | Residential 5.8 a.7 15.0 52
Comrmercial 6.2 5.3 17.0 57
Industrial 0.8 0.6 1.4 78
Total 128 14.6 21.0 55
2015 | Residentizl 121 5.6 30.7 40
Comrmercial 125 5.9 25.7 67
Industrial 15 11 19.7 57
Total 26.2 12.6 4.0 60
2006 | Residentizl 123 125 0.7 5
Comrmercial 12.7 a1 5.7 a1
Industrial 16 11 19.7 16
Total 27.2 22.8 4.0 51
1 ! Levelized costs were not submitted on a plan basis prior to 2014,
2 40.1 Why did FBC did not submit levelized costs on a plan basis prior to 2014?
3
4  Response:
5 Aninternal change came into effect for the 2014 DSM plan filing and resulted in levelized costs
6  being submitted on a plan basis thereatfter.
7
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1 40.2 Please provide any data FBC has on DSM plan costs (in $/MWh) that were not
2 submitted in the above table

3

4  Response:

5 The table below provides the levelized costs inclusive of Portfolio Costs (Supporting Initiatives)
6  which were not included in the response to CEC IR 1.32.1.

7 Planning and Evaluation costs in 2015 and 2016 have also been reallocated by sector,
8  consistent with the treatment of prior years. FBC also notes an error in the response to CEC IR
9 1.32.1. The 2016 levelized costs for Residential, originally stated at $75 per MWh, should have

10  been $29 per MWh ($31 per MWh in the table below, with the inclusion of Planning & Evaluation
11  costs).

Approved  Actual

Annual Annual Plan Actual
Energy Energy Levelized Levelized
Savings  Savings Cost Cost
| (GWh) ($/MWh)
2006 | Residential 9.6 10.9 - 28
Commercial 9.2 9.7 - 18
Industrial 1.6 25 - 15
Portfolio -
Total 204 23.1 - 15
2007 | Residential 10.6 15.3 - 19
Commercial 9.2 10.4 - 20
Industrial 2.0 2.2 - 21
Portfolio -
Total 21.8 27.9 - 21
2008 | Residential 8.4 12.9 - 26
Commercial 9.1 11.0 - 20
Industrial 2.0 3.3 - 30
Portfolio 0.5
Total 19.5 27.3 - 22
2009 | Residential 10.7 9.3 - 31
Commercial 11.6 16.4 - 18
Industrial 3.0 2.7 - 22
Portfolio -
Total 25.3 28.4 - 23
2010 | Residential 12.1 11.6 - 28
Commercial 12.1 14.7 - 20
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Approved  Actual

Annual Annual Plan Actual
Energy Energy Levelized Levelized
Savings  Savings Cost Cost

Sector | (GWh) ($/MWh)
Industrial 34 3.0 - 19
Portfolio 1
Total 27.5 29.3 - 24
2011 | Residential 16.4 114 - 42
Commercial 13.9 24.2 - 27
Industrial 9.4 0.8 - 21
Portfolio 0.2
Total 39.7 36.3 - 34
2012 | Residential 16.1 12.8 - 64
Commercial 13.4 17.9 - 37
Industrial 25 0.9 - 45
Portfolio 2
Total 32.0 31.6 - 53
2013 | Residential 16.9 16.2 - 67
Commercial 12.0 10.9 - 53
Industrial 2.6 25 - 96
Portfolio 2
Total 315 29.6 - 69
2014 | Residential 5.8 8.7 16 52
Commercial 6.2 5.3 17 57
Industrial 0.8 0.6 12 78
Portfolio 1
Total 12.8 14.6 21 56
2015 | Residential 12.1 5.6 31 42
Commercial 125 5.9 26 69
Industrial 15 1.1 20 57
Portfolio 3
Total 26.2 12.6 34 60
2016 | Residential 12.9 12.5 31 31
Commercial 12.7 8.1 26 82
Industrial 1.6 2.1 20 16
Portfolio 3
Total 27.2 22.8 34 51
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1

2

3

4 40.3 For the three years for which planned costs were provided, cost per MWh has
5 been significantly higher than planned; 2014 162% higher, 2015 76% higher and
6 2016 50% higher.

-

8 40.3.1 Why have the actual costs been so much higher than planned.

9

10 Response:

11  Three factors affect the comparisons between actual and plan levelized costs:

12 1. Actual levelized costs are based on the total resource costs, which include both utility
13 costs and the customer portion of measure costs, whereas the plan levelized cost per
14 MWh is based on utility resource costs only. This results in actual levelized costs being
15 higher than plan, all other things being equal,

16 2. 2015 and 2016 Plan levelized costs are an average for both years included in the plan;
17 and

18 3. The savings in the actual levelized costs are net of free-riders, whereas the savings in
19 the plan levelized costs are not. This results in actual levelized costs being higher than
20 plan, all other things being equal.

21

22

23

24

25 40.3.2 How will FBC ensure that the cost of future years’ DSM programs will
26 be as planned?

27

28 Response:

29  FBC actively manages its DSM programs to the approved DSM Plan expenditure amount and
30 energy savings target, not to the plan levelized cost. Management includes reviewing monthly
31 internal reporting to track program results (savings and expenditures) to-date and adjusting
32  marketing strategy as needed.

33  Please refer to the response to CEC IR 2.40.3.1 for an explanation of how the levelized costs
34 (plan and actual) are derived, and why they differ in the referenced table. Furthermore, the
35 actual levelized costs reported will vary to some degree from the plan figures since they are an
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outcome of the actual costs and savings incurred, the mix of program measures undertaken,
free-rider rates, and other inputs.

40.4 For the last two years actual energy savings were significantly less than
approved. How will FBC ensure that in future years planned and approved
energy savings will be achieved by its DSM program?

Response:

Please refer to the response to CEC IR 2.40.3.2.

40.4.1 Why were the actual savings so much lower than planned?

Response:

There were a number of reasons for the performance of FBC's DSM programs in 2015. As
explained in the 2015 DSM Annual Report, one of the significant factors was the stepped
increase in planned DSM spending in 2015 compared to 2014 (an increase from $3 million to
$7.3 million). Commission acceptance of the 2015-2016 DSM Plan was received on
December 3, 2014, leaving insufficient lead time to take the necessary steps to increase DSM
programming back to levels needed to achieve planned spending and savings targets by year-
end 2015.

In 2016, savings increased 81 percent from 2015, reaching 27.2 GWh, or 84 percent of the
approved DSM Plan. FBC is on track to meet its 2017 approved DSM Plan.

40.5 Has FBC done any analysis of DSM performance vs plan? If so, please provide
any reports or analysis.
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1 Response:

2  FBC files its annual DSM report, which discusses actual results compared to approved plan, at
3 the end of the first quarter of the following year. The 2016 and earlier FBC year-end DSM
4  reports are submitted to the BCUC and published on the Company’s website’.

https://www.fortisbc.com/About/RequlatoryAffairs/ElecUtility/ElectricBCUCsubmissions/DemandSideManagement/
Pages/DSM-Reports.aspx
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