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REQUESTOR NAME: Clean Energy Association of B.C. (CEABC) 
INFORMATION REQUEST ROUND NO: #1 
TO: BRITISH COLUMBIA HYDRO & POWER AUTHORITY 
DATE: May 2, 2019 
PROJECT NO:  1598990 / Order G-45-19 
APPLICATION NAME: F2020-F2021 Revenue Requirements Application (“F20-21 RRA” 

or “RRA”) 
______________________________________________________________________________ 

1.0 Reference: Exhibit B-1, Application, Appendix O, Load Forecast Report 
Sub-Appendix A (pages 134-135 of 170) gives the following table comparing the current 
forecast results (October, 2018 forecast) to the previous forecast result (May, 2016 forecast): 

 
According to this Table 15-1, the new forecast (2018) produces a significantly lower load 
forecast, looking out to F2023 and F2024 – as much as 3,700 GWh/year, or 6.5% lower.  It 
would be very helpful to understand to what extent this difference is due to a difference in 
methodology, a difference in the key forecasting assumptions, or a difference in the DSM 
savings or loss reduction allowances. 
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1.1 Please provide a similar table (including the working Excel model), but with additional 
columns inserted to show the different impacts separately, as follows: 

a) The May 2016 forecast as above, after DSM savings and loss allowances; 
b) The May 2016 DSM savings; 
c) The May 2016 loss reduction allowances; 
d) The May 2016 forecast prior to DSM savings or loss reductions; 
e) The October 2018 forecast (prior to DSM savings or loss reductions), but calculated 

using the same key assumptions as were used for the 2016 forecast; 
f) The October 2018 forecast (prior to DSM savings or loss reductions), but calculated 

using the updated 2018 key assumptions; 
g) The October 2018 loss reduction allowances 
h) The October 2018 DSM savings 
i) The October 2018 forecast as above, after DSM savings and loss allowances. 

2.0 Reference: Exhibit B-1, Application, Appendix O, Load Forecast Report, Section 4, 
Residential Forecast 
The discussion in Section 4.2 and Table 4-1, indicates that the 2018 Forecast methodology is 
based on an analysis of the history for the “2 housing types [single family and multi-unit] within 
each of the 15 sub-areas.” 
2.1 Please provide a tabular summary of that analysis (and the working Excel model), 

showing the 10-year history and the 5-year forecast for the two housing types for each of 
the 15 sub-areas, showing the number of accounts of each type and the use per customer 
account for each type in each area. 

3.0 Reference: Exhibit B-1, Application, Appendix O, Load Forecast Report, Section 4, 
Residential Forecast 
Section 4.2.3.2 outlines the differences between BC Hydro’s methodology and FortisBC’s, and 
states that the BC Hydro method has used “…a longer time period to develop a statically [sic] 
sound relationship between the average use per account and multiple drivers of average use per 
account.” 
3.1 What are the statistically most significant drivers of use per account that BC Hydro’s 

analysis has revealed?  Please give these drivers in their order of importance from most to 
least impact on the use per account, showing coefficients of their relative influence. 

4.0 Reference: Exhibit B-1, Application, Appendix O, Load Forecast Report, and Exhibit A2-2, 
containing BC Hydro’s Compliance Filing from the F17-19 RRA proceeding 
Normally along with its Load Forecast, BC Hydro would include a Load Resource Balance 
(“LRB”), such as the following one taken from Exhibit A2-2, page 7 of 19. 
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Unfortunately, this Load Resource Balance comes from the 2013 IRP, and is therefore outdated. 
4.1 Please provide an updated Table 3-8, reflecting BC Hydro’s current view of its Load 

Resource Balance, consistent with the latest Load Forecast.  Please also replace line 18, 
“Surplus/Deficit as a % of Net Load (Planning View)” with the actual GWh values for 
“Surplus/Deficit (Planning View)”. 
CEABC understands that Future Supply Side Resources may be incomplete at this point 
in time, in which case it is acceptable that this LRB contain only the balance after 
Existing and Committed Resources.  We also expect that it will have only as many future 
years as the current Load Forecast contains. 

5.0 Reference: Exhibit B-1, Application, Appendix A, Schedule 4.0, Surplus Sales 
Schedule 4.0 contains the following table (partially reproduced) which provides the figures for 
“Surplus Sales,” in GWh, on line 9. 

 
In a letter dated 8 February 2012 with respect to the BCUC’s review of BC Hydro’s application 
for Certificate of Public Convenience and Necessity for the Ruskin Dam and Powerhouse 
Upgrade Project as referenced in Exhibit A-19 in the Ruskin proceedings, BC Hydro gave the 
following short description of the 2012 amendments to Special Direction #10 (“SD 10”): 
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“There are two major categories of changes to SD 10. The first relates to self-sufficiency in 
general. Section 1 of Amended SD 10 provides that the BCUC, in adjudicating BC Hydro 
applications, must use the new planning criterion of average water. Heritage hydroelectric 
capability for purposes of SD 10 is defined in subsection 1(2) as 48,200 gigawatt hours per 
year (GWh/year). This compares to SD 10’s previous definition of such capability at critical 
water or 42,600 GWh/year.  Section 2 of Amended SD 10 removes the 3,000 GWh/year 
“insurance” requirement through the repealing of subsection 3(e) of SD 10. 

Second, Amended SD 10 contains a new section 6. Subsection 6(1) provides that the BCUC, in 
deciding whether to issue a CPCN to BC Hydro for the Project, must assume that BC Hydro 
requires the Project’s 334 GWh/year of firm energy and 114 megawatts (MW) of dependable 
capacity by 2018 to meet its load requirements. In short the BCUC must assume the Project’s 
firm energy and dependable capacity output are needed.” 
The original SD 10 that contained the critical water definition of 42,600 GWh/year was issued in 
2007. 
The summary notes for the “BC Hydro Transmission Service Rate Design Workshop” held on 
October 11, 2018 the following can be found at: 
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/regulatory-
planning-documents/regulatory-matters/vancouver-workshop-summary-notes-20181011.pdf  

in which it states, at page 3 of 14: 

“The energy surplus varies from year to year and on a planning vs actual basis. Forecast is 
based on average water. Actual depends on system conditions – which are highly variable. For 
context the surplus energy volume from most recent fiscal year (F2018) was just over 5,000 
GWh.” 
The following is a link to the contracts that BC Hydro has entered into with third parties with 
respect to the long term purchase of electricity: 
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/independent-
power-producers-calls-for-power/independent-power-producers/ipp-supply-list-in-operation.pdf 

For “Kemano”, which the CEABC assumes as being the long term electricity supply agreement 
between BC Hydro and Alcan, figures of Capacity (MW) 896 and Energy (GWh/yr) 3307 are 
shown.  For Island Generation, which the CEABC assumes as being the natural gas fired 
generating plant at Campbell River, figures of Capacity (MW) 275 and Energy (GWh/yr) 2300 
are shown. 
5.1 For the purposes of the Appendix A, Schedule 4.0, Surplus Sales figures for F2019 of 

“(4,517)” and “(2,230”), did BC Hydro assume average water for both heritage hydro and 
IPP hydro capability? If not please explain. 

5.2 Did it assume heritage hydro capability of 48,200 GWh per year in relation to these 
figures? If not why not? 

5.3 Did it assume a figure of 3,307 GWh per year for Kemano? If not, what other figure was 
assumed, and why? Given the completion of the expansion of the smelter at Kitimat, 
please explain whether this amount of energy can be delivered and under what 
circumstances. For example how much Tier 1 and Tier 2 energy can be delivered to BC 
Hydro?  

5.4 Please provide a table showing the actual deliveries to and from Kemano for the past 5 
years, and what is projected for the test period.  Please include a breakdown of Tier 1 and 
Tier 2 deliveries. 
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5.5 Did it assume a figure of 2,300 GWh per year for Island Generation with respect to these 
figures? If not, what other figure was assumed, and why? 

5.6 Please provide a table showing the actual purchases of energy and/or capacity from 
Island Generation, monthly for the past 2 years, and annually for the past 10 years, and 
what is projected for the test period. 

5.7 Please confirm that the principle reason that BC Hydro does not choose to call on the 
Island Generation plant at more than a token level is because any generation there would 
attract BC Carbon Tax. 

5.8 Please confirm that any electricity imported into British Columbia is exempt from BC 
Carbon Tax, even if it is generated by fossil fuel. 

5.9 What would be the Carbon Tax per MWh of any generation at Island Generation that 
would be incurred during the test period, and what assumptions is this amount based on 
(average heat rate, CO2 emissions per MWh, Carbon Tax rate per tonne of CO2e, etc.). 

5.10 What is the annual cost to BC Hydro to keep the Island Generation plant on standby, in 
case its generation is ever required due to extraordinary circumstances such as a very cold 
winter period or a transmission outage to Vancouver Island.  This cost could include the 
cost of maintaining the rights to firm gas transmission, the cost of staffing and 
maintaining the equipment in good working order, etc. 

5.11 Where is this standby cost accounted for in BC Hydro’s financial reporting?  Is it in the 
cost of IPP energy, the cost of Heritage energy, or the cost of market purchases? 

5.12 For the purposes of the Appendix A, Schedule 4.0, Surplus Sales figures for F2020 and 
F2021 of “(2,409)” and “(3,087”) did BCH assume average water for BC Hydro heritage 
hydro and IPP capability? If not please explain. 

5.13 Did it assume heritage hydro capability of 48,200 GWh per year in relation to these 
figures? If not why not? 

5.14 Did it assume a figure of 3,307 GWh per year for Kemano and 2,300 GWh for Island 
Generation? If not, why not? 

6.0 Reference: Exhibit B-1, Application, Appendix A, Schedule 4.0, the variability of Surplus 
Sales 
CEABC understands that, although future forecasts of Surplus Sales will be based on an 
assumption of average water flows, the actual surpluses may differ due to higher or lower actual 
water flows, and also due to trading activities done for economic reasons. 
6.1 Please provide, on a fiscal year basis and as a percentage of normal, the inflows into BC 

Hydro’s reservoirs for the last 10 years. A chart and graph would be helpful. 
6.2 What return period is used to calculate normal? Does it include the critical water period 

in the 1940s? It not why not? Please explain what the term “critical water period” means. 
6.3 What percentage of the inflows in each of these years is represented by glacial melt that 

will not re-occur i.e. shrinking glaciers caused by climate change? 
6.4 Please provide, on a monthly basis, BC Hydro’s imports, exports, and net energy for the 

last ten years, including January to March, 2019. 
6.5  Please provide, on a fiscal year basis BC Hydro’s net import and exports of energy (and 

capacity, if any), for each of the last ten years. 



Page 6 of 21 
 

6.6 When the heritage hydroelectric capability was increased from 42,600 GWh to 48,200 
GWh because of the amendment to SD 10 did the amount of energy available to BC 
Hydro for planning purposes increase by 5,600 GWh? 

6.7 Did BC Hydro change its operating strategy because of this increase? If yes, please 
explain. 

6.8 Does BC Hydro distinguish between any surplus energy available for planning purposes 
as a result of the change to SD 10 and as a result of contractual commitments to IPPs? If 
yes please explain. 

6.9 Has the heritage hydro capability been amended since 2012? 

7.0 Reference:  Exhibit B-1, Application, Appendix A, Schedule 4.0, and BC Hydro News 
release, April 23, 2019 
On April 23, 2019 BC Hydro issued the following news release: 

News release  Apr 23, 2019  

Report: BC Hydro acts to address record low reservoir levels 
VANCOUVER: Despite extreme weather leaving reservoirs at record low levels over the 
winter and challenges related to the Enbridge gas pipeline explosion, BC Hydro 
managed to meet the electricity demand while keeping rates low over the past several 
months. 
A new BC Hydro report titled “Generational challenge: How B.C.’s generation system is 
adapting to extreme weather and unforeseen events” found the past 12 months 
demonstrate how extreme weather in B.C. can impact BC Hydro’s reservoir levels. 
While BC Hydro has a lot of experience managing reservoir levels in low water years, 
October brought an unexpected challenge – the catastrophic Enbridge pipeline 
explosion – which impacted wholesale market prices by creating an increased demand 
for electricity to replace gas-generating units that would have otherwise been able to 
run, and required BC Hydro’s planners to secure a sufficient supply of electricity to meet 
the needs of British Columbians over the winter. 
Following a dry summer, BC Hydro’s reservoirs were below normal, and by October, its 
two biggest reservoirs – Williston on the Peace River and Kinbasket on the Columbia 
River – reached record seasonal lows. In fact, dry conditions in the Williston basin 
resulted in four consecutive months of low inflows, with September, October and 
November being the third, second and fourth lowest in 60 years. 
Then the unexpected happened – the Enbridge pipeline explosion caused a high-level 
of gas supply uncertainty in B.C. and the Pacific Northwest with only 80 per cent of 
normal capacity expected throughout the winter, impacting wholesale market prices for 
both natural gas and electricity. To ensure a consistent supply of affordable electricity 
for its customers, BC Hydro planners took steps to secure a sufficient supply of imports 
to meet evolving system needs over the winter season – particularly in the event of a 
cold, dry winter and continued gas supply challenges. 
As it turned out, B.C. experienced a record-breaking cold February followed by the 
driest March on record in parts of B.C. This resulted in more electricity being used than 
forecasted, and less water remaining in BC Hydro’s reservoirs as demand for power 
remained high. In addition, independent power producers were down below projections 
due to the weather and unable to meet the increased demand. Steps taken by BC 
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Hydro’s planners secured the power required to meet the demand without impacting 
rates.  
Cold and dry weather delayed the onset of the spring freshet; however, inflows into the 
reservoirs have started to increase in April with warmer weather and will soon start 
filling the reservoirs.  
While BC Hydro is predicting higher water flows resulting from climate change over the 
long term, unpredictable weather patterns are expected to continue in the years ahead. 
BC Hydro is working to ensure its system performs safely across a wide range of 
conditions and extreme events by: 

• Continuously working to improve the weather and inflow forecasting. For 
example, all coastal watersheds can now be forecasted down to the hour, which 
improves the forecast accuracy for extreme rainfall events.  

• Expanding its hydroclimate monitoring technology. This includes custom-made 
solutions that have been designed in-house, as well as upgrading snow survey 
stations to automated, real-time snow and climate stations.  

• Investing in capital projects – like spillway gate replacements – that will increase 
resiliency of the system to climate change. 

 
In Appendix A, Schedule 4.0, the F2019 figures of “(4,517)” and “(2,230)” indicate that BC 
Hydro was forecasting surplus sales of energy.  
7.1 According to the News Release record seasonal lows were reached for the Williston and 

Kinbasket reservoirs with some monthly consecutive low inflows. With respect to the 
later a period of 60 years is referenced. How do these seasonal and monthly lows 
compare to the critical water sequence in the 1940s?  What period of record was used 
with respect to the determination of “record seasonal lows”? 

7.2 Were the record seasonal lows caused by overly aggressive exports in previous months 
and years? 

7.3 In previous filings with the BCUC BC Hydro has emphasized that the Williston and 
Kinbasket reservoirs are multi-year reservoirs. Why did a dry summer and low inflows in 
the Williston basin during September, October and November require BC Hydro to 
import electricity for domestic purposes? 

7.4 What jurisdictions did these imports come from? What percentage was from coal fired 
generating plants? Gas fired plants? Nuclear plants? Wind generating facilities? Solar 
generating facilities? Other? What percentage of the electricity was imported in low load 
hours? High load hours? Other?  How much electricity was imported in each month from 
November, 2018 to March, 2019, and what average price did BC Hydro pay in each of 
these months? 

7.5 What parts of B.C. experienced the driest March on record and what impact did this have 
on the multi-year Williston and Kinbasket reservoirs? 

7.6 In the News Release it says that IPPs: “… were down below projections due to weather 
and unable to meet the increased demand.” Does BC Hydro contract for IPP production 
on an hourly, daily or monthly basis? If yes, how many megawatts of capacity and 
megawatt hours of both firm and non-firm energy has BC Hydro contracted for? 

7.7 Please provide copies of or links to any studies that BC Hydro has commissioned with 
respect to unpredictable weather patterns. 
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8.0 Reference:  BC Hydro report titled “Generational Challenge: How B.C.’s generation 
system is adapting to extreme weather and unforeseen events”, and BC Hydro’s 2017/2018 
Annual Service Plan Report. 
The 2nd paragraph of BC Hydro’s April 23 News Release (reproduced above) gives a link to BC 
Hydro’s Generational Challenge Report.  On page 4 of that report BC Hydro offers the following 
chart depicting water inflows to the Williston Lake: 

 
On page 5, BC Hydro makes the following statement: “BC Hydro has been a net importer of 
electricity since November of 2018, and electricity imports have represented around 1% of BC 
Hydro’s electricity production.” 
On page 21 of BC Hydro’s 2017/18 Annual Service Plan Report, the Management Discussion 
and Analysis includes the following highlight concerning the overall system water inflows: 
“Water inflows to the system during fiscal 2018 were 98 per cent of average compared to 101 
per cent of average in the prior fiscal year.” 
If we assume that the dotted line, labeled “2017” in the chart, actually represents the Williston 
inflows for F2018, it appears to be about 4,000 Mm3 below the average (or about 12%).  To 
reconcile this with the 98% overall system inflows cited in the Management Discussion, would 
require that the Columbia inflows would have to be about 8% above average.  To understand this 
reconciliation properly requires more of the actual data on system inflows. 
8.1 Is it correct to assume the dotted line in the chart represents F2018 and the solid blue line 

represents F2019 inflows? 
8.2 Please give the calculations behind the figure of 1% as stated on page 5 of the BC Hydro 

Generational Challenge report.  
8.3 Please provide the inflow data for both the Williston and the Columbia systems for the 

past 10 years, in a tabular form with accompanying charts in a working Excel model. 
8.4 Also in a working Excel model, please provide the end of month reservoir levels for the 

two systems and the conversion factors to convert from Mm3 to MWh and from reservoir 
levels to MWh for each of the systems. 

8.5 Please describe the electrical transmission constraints on importing electricity into B.C. 
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8.6 Please describe the operating constraints on the Williston and Kinbasket reservoirs. 
8.7 Please provide the materials including notification that have been provided to the BCUC 

with respect to the need to import electricity.  

9.0 Reference:  Exhibit B-1, Application, Appendix O, Load Forecast Report, Section 7.5.2.1.3, 
Shale gas forecast results 
 
9.1 Please provide the raw gas production forecast that underlies the forecast amounts in 

Tables 7-13 and 7-14. If no such forecast exists, please explain why. 
9.2 Assuming this forecast exists, is the historical data i.e. base year production consistent  

with the actual production set out in Figure 5 “Unconventional vs Conventional Raw Gas 
Production 2006 to 2017 in the B.C. Oil and Gas Commission’s 2017 “British 
Columbia’s Oil and Gas Reserves and Production Report which can be found at 
https://www.bcogc.ca/node/15405/download 

9.3 What electricity energy intensity factor per mmcf did BC Hydro use for the purposes of 
deriving the forecast amounts in Tables 7-13 and 7-14 with respect to the amount of 
electrical energy required for fracking? 

9.4 What electricity energy intensity factor per mmcf did BC Hydro use for the purposes of 
deriving the forecast amounts in Table 7-13 and 7-14 with respect to the amount of 
electrical energy required for field compression? 

9.5 What electricity energy intensity factor per mmcf did BC Hydro use for the purposes of 
deriving the forecast amounts in Table 7-13 and 7-14 with respect to the amount of 
electrical energy required for a shallow cut gas processing plant and the associated 
compression required to increase the pressure of the processed gas to mainline pipeline 
standard? 

9.6 What electricity energy intensity factor per mmcf did BC Hydro use for the purposes of 
deriving the forecast amounts in Table 7-13 and 7-14 with respect to the amount of 
electrical energy required for a deep cut gas processing plant and the associated 
compression required to increase the pressure of the processed gas to mainline pipeline 
standard? 

9.7 Does BC Hydro or the Government of B.C. offer any incentives to the gas industry to 
electrify? If yes, please explain and, with particular regard to the outcome of BC Hydro’s 
response to CEABC information request 2.35.1, Exhibit B-15 in the B.C. Utilities 
Commission’s review of BC Hydro’s F2017-F2019 Revenue Requirements Application.  
In summary BC Hydro said it was in active discussions with the Canadian Association of 
Petroleum Producers regarding a potential framework that would consist of fixed 
incentives per MW with BC Hydro retaining ownership of a share of any offsets that 
arise. 

10.0 Reference:  Exhibit B-1, Application, Appendix O, Load Forecast Report, Section 7.5.2.2.1, 
Other large oil and gas operations segment description 
 
10.1 In section 7.5.2.2.1 BC Hydro says that: “Conventional gas processing plants comprise 

16 per cent of BC Hydro’s sales to the oil and gas sub-sector.”  Does BC Hydro have a 



Page 10 of 21 
 

raw gas field production forecast for conventional gas production?  If yes, please provide 
it. If not, why not? 

10.2 Assuming this forecast exists, is the historical data, i.e. base year production consistent  
with the  actual production set out in Figure 5 “Unconventional vs Conventional Raw Gas 
Production 2006 to 2017 in the B.C. Oil and Gas Commission’s 2017 “British 
Columbia’s Oil and Gas Reserves and Production Report which can be found at 
https://www.bcogc.ca/node/15405/download 

10.3 BC Hydro states that: “Natural gas pipelines encompass 1 per cent of BC Hydro’s sales 
in the oil and gas sub-sector.” Does BC Hydro know what the electricity requirements 
would be if 100% of the energy required by natural gas pipelines was in the form of 
electricity? If yes please provide this information.  How many compressors are electrified 
vs. not electrified?  How many requests have been received for the electrification of 
compressors? 

10.4 What measures has BC Hydro proactively taken to convince the natural gas pipeline 
industry that it should use electrical compressors to pump natural gas through pipelines? 

10.5 B.C. Hydro states that: “The first phase to the project includes a $6.2 billion natural gas 
pipeline through northern British Columbia and an $18 billion liquefaction facility in 
Kitimat, B.C.”  If the referenced pipeline was fully electrified and assuming its daily 
throughput was 4.4 bcf per day, what would the annual electrical energy consumption be? 

11.0 Reference: Exhibit A2-2, containing BC Hydro’s Compliance Filing from the F17-19 RRA 
proceeding, pages 12 and 13 of 19 
On page 12 it states in part: 
“…section 6 of the Clean Energy Act and Electricity Self Sufficiency Regulation require BC 
Hydro to acquire resources (e.g. contracts with IPPs) to meet our obligation to be self-sufficient 
based on average water conditions from our heritage resources and our mid-load forecast.” 
11.1 Does this section and regulation also allow BC Hydro to develop its own resources such 

as Site C and the resources set out at page 18 of 19 of the Compliance Filing? 
It further states in part: 
“One of the key variables in our system is the contribution from BC Hydro’s hydroelectric 
resources which, in the past 10 years, has had a difference of 12,000 GWh between low and high 
water years, requiring surplus sales or market purchases.” 
11.2 What does the term “low water years” mean? How does it compare to the critical water 

period? What does the term “high water years mean”? What would the difference be in 
GWh between the critical water period and high water years? 

 
It also states in part: 
“BC Hydro has been operating under a net surplus (long) position under average inflows since 
approximately fiscal 2011, although in any given year we can still have an annual net deficit 
(short) position under observed inflows as occurred in fiscal 2014.” 
11.3 Do the net long and short positions refer to operating or planning positions? Does the net 

surplus (long) position include the 5,600 GWh of energy that resulted from the changes 
to SD 10 in February 2012? 
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It then states in part: 
“The figure below demonstrates that the overall operation of the heritage hydro generation has 
not change significantly between the period when BC Hydro was net short under average inflows 
(fiscal 2005 to fiscal 2010) and when it was net long under average inflows (fiscal 2011 to fiscal 
2018). 
11.4 Please confirm that prior to the change to SD 10 in February 2012, for planning purposes 

the critical water period was used for inflows. Prior to 2012 was the critical water period 
used for operating purposes? If yes please explain. Post 2012? Please explain. 

 
On page 13 of 19 it states in part: 
“Energy supplied by some IPPs has exacerbated the seasonal imbalance of load and resources 
during the spring freshet, a period when there is a significant inflow into BC Hydro’s reservoirs 
due to snowmelt.” 
11.5 On its completion, what impact will Site C have on the seasonal imbalance? Would the 

electrification of the gas fields in Northeast B.C., mainline pipelines or LNG facilities 
improve the seasonal imbalance?  How much of the seasonal imbalance is caused by a 
decrease in the demand for electricity from the forestry sector? 

 
On page 13 it further states in part: 
“However, using our heritage hydro assets to fill the periods when intermittent resources are not 
available limits the use of this flexibility for other, higher value, purposes such as taking 
advantage of high prices in external markets”? 
11.6 Please provide the full details of how BC Hydro calculates this lost opportunity cost 

including any transmission constraints.  Wasn’t the cost of providing backup with respect 
to the intermittency of B.C. wind and solar projects included when BC Hydro evaluated 
these projects against the then cost of the alternatives such as Site C? 

11.7 Is BC Hydro/Powerex’s priority providing backup for the development and operation of 
wind and solar projects in Alberta, and in the U.S. where there are very generous income 
tax incentives for these purposes that are not available in B.C.? How would with this 
priority be consistent with the CleanBC Plan and the greenhouse gas reduction targets in 
the Clean Energy Act? 

11.8 Please provide BC Hydro’s forecast for the cost of battery storage. 

12.0 Reference:  Exhibit B-1, Application, Appendix O, Load Forecast Report, Miscellaneous 
Business in Vancouver reported that, according to the BC Oil and Gas Commission 13 of the 110 
gas plants in B.C., are electrified: 
https://biv.com/article/2018/10/electricity-can-defuse-lngs-carbon-bomb-study-says 
12.1 Can BC Hydro confirm the figure of 13 of 110? 
12.2 Can BC Hydro confirm that the following gas processing plants in B.C. are electrified? 

1. ARC Resources Parkland 3-9-81-16 W6M 
2. ARC Resources  Sunrise 13-36-78-18 W6M 
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3. ARC Resources Dawson 5-35-79-14 W6M 
4. ARC Resources Dawson 13-7-80-14 W6M 
5. Canadian Natural Resources Septimus 8-22-81-19W6M 
6. Canlin Energy Boundary Lake 14-24-84-15 W6M 
7. Encana Saturn 15-27-79-17 W6M 
8. Encana Sunrise 4-26-78-17 W6M 
9. Encana Tower Lake 3-7-81-17 W6M 
10. Enbridge Tupper West 5-1-77-17 W6M 
11. Pembina NGL Fort St John 2-36-82-18 W6M 
12. Shell Saturn 3-28-80-20 W6M 
13. Shell Groundbirch 4-15-80-19 W6M 

12.3 Does BC Hydro know what the total daily raw gas production capacity in mmcf or 
bcf/day of these plants is? If yes, please provide it. 

12.4 Does BC Hydro know what the total electrical energy load and capacity requirements of 
these plants is? Is yes, please provide it. 

12.5 Does BC Hydro know which of these plants are conventional, shallow cut or deep cut gas 
processing plants? If yes please provide this information.  

12.5 Does BC Hydro know of any new gas processing plants that will be electrified?  

13.0 Reference:  Exhibit B-1, Application, Chapter 6, Capital Expenditures 
Section 6.4.10 discusses the Financial Approval Policies and Procedures that apply to all capital 
investments.   This section discusses Funding Approval Documents and Funding Approval 
Processes for different types of projects, but it does not describe the criteria for project approval. 
13.1 Please outline what the economic criteria are for a successful project approval.  What 

measures of financial benefit vs. cost is used to rank or prioritize projects?  What metrics 
are used to assess a project’s rate of return on its invested capital? 

13.2 Please give 5 specific examples of projects over $50 million in the Generation and T&D 
categories with a full description of how their economic benefits vs. costs were evaluated 
to allow them to be approved. 

14.0 Reference:  Exhibit B-1, Application, Appendix J, page 3 of 133, The John Hart Generating 
Station Replacement Project 
The Appendix contains the following summary of the John Hart Project: 
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This document only refers the reader to the CPCN Application for any discussion of the benefits 
of the project. 
14.1 Please summarize what the benefits of this project are, and the financial metrics that have 

been used to assess those benefits relative to the costs of the project. 
14.2 What is the total expenditure to date for this project, and what is the expected cost to 

completion?  Is this total what is meant by the Forecast Capital Cost of $1,092 million, or 
how does it compare?  What amount was the original CPCN Application for? 

14.3 In the F17-19 RRA proceeding, CEABC asked a question regarding the current cost 
estimate to complete the seismic upgrade to the John Hart Dam.  At that time the upgrade 
project was only in the Identification Phase so the cost had not been accurately estimated. 
Please provide a current estimate on what the cost will be to complete that upgrade. 

15.0 Reference:  Exhibit B-1, Application, Appendix Y, page 13 of 13, the Cost Effectiveness of 
Low Carbon Electrification programs. 
This Appendix contains the following Table 4-1, which shows the cost effectiveness measures 
for selected Low Carbon Electrification programs: 
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15.1 What is the expected timing for the additional 603 GWh of new load indicated in column 

E? 
15.2 On page 10 of its CleanBC plan, the Government makes the following commitment:  

“Specifically, by 2030, the policies in this strategy will require an additional 4,000 
gigawatt hours of electricity over and above currently projected demand growth to 
electrify key segments of our economy.”  Does BC Hydro know how this 4,000 GWh 
figure derived? If yes, please provide the details. What plans has BC Hydro’s Low 
Carbon Electrification program made to reach this target by 2030? If yes please provide 
these plans. Does BC Hydro have any other plans to reach this target? If yes please 
provide these plans. 

15.3 Please add an additional pair of columns to this table, in which is calculated the total 
project cost per tonne of CO2e emissions reduced (both Incremental and Cumulative). 

15.4 Please provide a copy of this table and its calculations (including the additional pair of 
columns added for the previous question), in a working Excel model, along with a listing 
of the key driving assumptions for each project. 

16.0 Reference:  Exhibit B-1, Application, Appendix X, Sub-appendix A, Financial Tables for 
the DSM programs 
Sub-appendix A contains the Financial Tables which calculate the evaluations of the various 
DSM programs, culminating in Table A-7, the Benefit Cost Ratios, and Table A-8, the Levelized 
Costs broken down by program. 
16.1 Please augment Table A-7 by adding an additional column for the Ratepayer Impact Test. 
16.2 Please provide the working Excel models for all the tables in sub-appendix A, including 

the augmented Table A-7.  This working model should show the formulae being used and 
the numeric assumptions that are driving the calculations, and it should have active links 
between the worksheets, where numbers calculated in one sheet are used in another. 

17.0 Reference:  Exhibit B-1, Application, Chapter 5, page 5F-45, Section 5F.7.1, responsibilities 
of the Power Acquisitions and Contract Management KBU, related to the cost of IPP 
energy. 
Section 5F.7.1 states that this KBU “…is responsible for managing and administering BC 
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Hydro’s IPP resource portfolio and contracts… These contracts represent a cost commitment of 
over $50 billion for contracts that extend as long as 60 years.” 
17.1 Please provide the calculation of this $50 billion estimated future cost of IPP contracts, 

and also identify any key assumptions or forecasts incorporated in the calculation 
(including energy delivery expectations, fuel costs, inflations rates, etc.) 

18.0  Reference:  Exhibit B-1, Application, Appendix A, Schedule 4.0, Cost of Non-Heritage 
Energy 
The following table is excerpted from Schedule 4.0.  The highlighted lines show the recent 
history and the test period years with respect to the cost of “IPPs and Long-Term Commitments”. 

 
Per line 5, it appears that the energy from IPPs and Long-Term Commitments (“IPP GWh”) was 
forecast to increase dramatically (6%) between the F2018 Actual and the F2019 RRA.  However, 
only a 2% increase actually occurred, leaving a shortfall of 568 GWh.  The test years are again 
forecast to increase significantly (6% in F2020 and a further 4% in F2021). 
Per line 18, the Unit Cost ($/MWh) from IPPs and Long-Term Commitments was also forecast 
to increase by almost 4% but, in fact it did not increase.  It fell by 0.8% (from $91.40 to $90.70). 
Line 29 shows the net result of these two over-forecasts.  Instead of the total cost ($ million) for 
IPPs and Long-Term Commitments (“IPP Costs”) rising from 1,311 to 1,429 (a forecast 9% 
increase), the Actual cost rose only to 1,327 (a 1% increase).  This meant that $112.7 million had 
been charged to the ratepayers and attributed to the cost of IPPs in the F2019 Revenue 
Requirement but, in fact it was never spent on IPP purchased energy. 
18.1 Since the ratepayers are only supposed to pay the Actual cost, what happens to the $112.7 

million that was not spent on IPP energy purchases?  How is it returned to the ratepayers? 
18.2 What caused these over-forecasting errors to occur?  And how can these over-forecasting 

errors be prevented in the future? 
18.3 Is this same over-forecasting error likely to be recurring in the test period, since the 

forecast again predicts a 10% increase in IPP GWh over the next two years, combined 
with a 10% increase in the unit cost?  Is there 10% more IPP energy coming online in the 
next two years?  Are IPPs scheduled to receive 10% higher prices in the next year?  
Aren’t most of the current IPPs constrained to inflation increases at 50% of the increase 

Cost of Energy
($ million)

F2020 F2021
Reference RRA Actual Diff RRA Forecast Diff Plan Plan

Line Column 4 5 6 = 5 - 4 7 8 9 = 8 - 7 10 11

Non-Heritage Energy (GWh)
5 IPPs and Long-Term Commitments 15,002 14,354 (648) 15,199 14,631 (568) 15,449 16,040
6 Non-Integrated Area 119 115 (5) 120 112 (8) 118 120
7 Total 15,121 14,469 (653) 15,320 14,744 (576) 15,566 16,159

Unit Costs ($/MWh)
16 Water Rentals 7.6 7.5               (0.0) 7.7 8.5 0.9 7.8             7.8             
17 Natural Gas for Thermal Generation 45.4 37.7             (7.7) 45.9 44.1 (1.8) 42.4           44.3           
18 IPPs and Long-Term Commitments 91.3 91.4 0.1 94.7 90.7 (4.0) 99.6 99.8
19 Non-Integrated Area 229.4 231.0 1.6 258.9 238.9 (20.0) 268.4 280.9
20 Market Electricity Purchases 40.5 24.4             (16.1) 38.5 42.9 4.4 26.6           28.1           
21 Surplus Sales (27.1) (27.5) (0.4) (28.6) (51.6) (23.0) (40.3) (36.1)
22 Total Weighted Cost 32.0             29.5             (2.4) 33.5           31.8           (1.7) 35.2           36.1           

Non-Heritage Energy ($ million)
29 IPPs and Long-Term Commitments 1,369.7 1,311.6 (58.1) 1,439.3 1,326.6 (112.7) 1,538.5 1,601.1
30 Non-Integrated Area 27.4 26.5 (0.9) 31.1 26.9 (4.3) 31.6 33.6
31 Gas & Other Transportation 10.1 13.1 3.0 6.1 9.2 3.1 2.8 2.7
32 Water Rentals (Waneta 2/3) 15.0 L22 0.0 0.0 0.0 0.0 2.4 2.4 3.5 3.7
33 Total 1,407.2 1,351.1 (56.0) 1,476.5 1,365.1 (111.5) 1,576.3 1,641.1

F2019F2018
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in CPI?  Wouldn’t that be closer to a 1% increase, not a 10% increase? 
18.4 These two forecasts lead to an apparent increase in the IPP Costs of 16% but, if these 

forecasts are equally in error as the previous ones then that that 16% increase will never 
occur, and is more or less fictional.  Most importantly, if this fictional increase does not 
occur, how are the ratepayers to be reimbursed for the over-charging? 

19.0 Reference:  Exhibit B-1, Application, page 4-5, Section 4.2.2 Heritage Energy Costs: 
Related to the Heritage Assets 
Listed in this section as one of the costs included as Heritage Energy Costs are the Columbia 
Treaty Related Agreements, which “includes costs or recoveries associated with the Non-Treaty 
Storage Agreement.” And footnote 101 describes the Non-Treaty Storage Agreement as “a 
coordination agreement between BC Hydro and the Bonneville Power Administration to operate 
non-treaty storage at Kinbasket Reservoir (Arrow Lakes).” 
19.1 Why is “Arrow Lakes” included in brackets in the above quote? 
19.2 Please describe in more detail the particular features of the Non-Treaty Storage 

Agreement and what its benefits and/or costs are to BC Hydro, and please provide a copy 
of the Agreement (redacted, if necessary, to avoid commercially sensitive information). 

20.0 Reference:  Exhibit B-1, Application, page 4-29,  4-30, Tables 4-12 and 4-13, IPP and Lon-
Term Purchase Volumes and Costs 
These two tables give a breakdown of volumes and costs by Call Process. 
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The row entitled “Negotiated EPAs” is the largest contributor in each table.  However, the 
footnote 3 states that this row contains two energy supply contracts that “are not considered to 
be IPP EPAs.” 
20.1 Please give a more complete description of the two Non-IPP supply contracts that have 

been included within the line “Negotiated EPAs”. 
20.2 Please reconstruct these two tables so that those two Non-IPP supply contracts are 

removed from that line and placed on a separate line at the bottom of the tables. 
20.3 Please provide these two reconstructed tables in a working Excel model  

21.0 Reference:  Exhibit B-1, Application, page 4-36, Section 8.8, Cost of Market Energy, 
Powerex and the value of RECs 
This section states that “… trade purchases and sales fall under Net Purchases  (Sales) from 
Powerex.”  Much of the electricity sold by Powerex will originate from the approximately 
15,000 GWH of renewable electricity generated by the IPPs shown in Table 4-12 shown above, 
and some of this will qualify for Renewable Energy Credits (“RECs”).  It is not clear how much 
of these RECs are sold by Powerex, or how the revenues from that sale are treated. 
21.1 Of the approximately 15,000 GWh that can be generated by IPPs, how much of that 

electricity qualifies for Renewable Energy Credits?  Must these RECs remain “attached” 
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to the MWh of electricity, or can they be sold “detached?” 
21.2 How much revenue has been produced by the sale of these RECs in each of the past 5 

years, and how much is forecast for the years in the test period? 
21.3 Does the revenue from the sale of RECs pass to BC Hydro in its transfer price or does it 

remain within Powerex?  In either case, where does this revenue show up in the financial 
reports included in Appendix A of the Application?  

22.0 Reference:  Exhibit B-1, Application, page 4-36, Section 8.9, Subsidiary Net Income, 
Powerex 
The following table is excerpted from Appendix A, Schedule 3.0 of the Application.   

 
It appears that Powerex’s actual (i.e. “Gross”) Net Income for F2019 showed a significant 
increase over the F2018 Actual (i.e. $69 million, a 50% increase), but what is actually posted to 
the financial statements (i.e. the “Current”) will show a $12 million decline, due to the additions 
and recoveries to and from the Trade Income Deferral Account (“TIDA”). 
22.1 Please explain what were the circumstances that allowed Powerex to so greatly increase 

its Gross Net Income in F2019, and have these circumstances abated or do they continue? 
22.2 Please explain the in and out transactions involving the TIDA, and what is the rationale 

for these transactions. 
22.3 The appearance will be that Powerex achieves more than a doubling of its Net Income 

(from $52.3 in F2019 to $133.2 million in F2020), when in fact its Net Income is 
expected to fall by 40% (from $205.3 to $120.6 million).  Why does this treatment make 
sense for the ratepayers? 

23.0 Reference:  Zapped: A Review of BC Hydro’s Purchase of Power from Independent Power 
Producers conducted for the Minister of Energy, Mines and Petroleum Resources, dated 
February 2019 (“Zapped Report”) 
On February 13, 2019, the MEMPR released its Zapped Report, which can be seen at  
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/electricity-alternative-
energy/electricity/bc-hydro-review/bch19-158-ipp_report_february_11_2019.pdf.  

This report cites BC Hydro as a primary source for its data, and came to several conclusions 
regarding BC Hydro’s supply/demand balance and, in particular, its portfolio of IPP generation 
projects.  Notable among these were the following: 

• That, through its procurement processes over the past 15 years, BC Hydro has acquired 
9,500 GWh of energy from IPP generators in excess of its need (of which 8,500 is 
considered firm energy and the rest non-firm). 

• That BC Hydro paid too much for the energy it acquired. 

Reconciliation of Current and Gross Views
($ million)

F2020 F2021
Reference RRA Actual Diff RRA Forecast Diff Plan Plan

Line Column 4 5 6 = 5 - 4 7 8 9 = 8 - 7 10 11

Powerex Net Income
52 Total Gross 1.0 L17 (115.2) (136.6) (21.4) (115.1) (205.3) (90.2) (120.6) (120.6)
53 TIDA Additions 2.1 L16 0.0 21.4 21.4 0.0 90.2 90.2 0.0 0.0
54 TIDA Recoveries 2.1 L18 50.6 50.5 (0.1) 52.9 62.9 10.0 (12.6) (12.6)
55 Total Current (64.6) (64.7) (0.1) (62.2) (52.3) 10.0 (133.2) (133.2)

F2018 F2019
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Since BC Hydro provided information that this report used to draw these conclusions, CEABC 
would appreciate BC Hydro’s view on the accuracy of these conclusions, and BC Hydro’s 
reasons why it would have acquired such an excessive amount of overly expensive energy. 
23.1 Does BC Hydro agree with the report’s conclusions that it has acquired 9,500 GWh of 

energy in excess of its needs, and that it paid too much for this energy? 
23.2 If BC Hydro believes it has acquired 9,500 GWh per year of energy that is surplus to its 

needs, at what point in time did it come to this realization, and why did it persist with 
acquiring such an amount of unneeded energy?  If not, 9,500 GWh, then what amount 
does BC Hydro consider to be surplus to its needs, and why did it acquire this amount? 

23.3 In 2013, BC Hydro brought its proposal for the Site C project forward to the Joint 
Review Panel (“JRP”) for approval.  Please provide the supply/demand balance presented 
to the JRP at that time as justification for the need for the Site C project. 

23.4 Does BC Hydro consider that the competitive bidding processes that it administered to 
acquire this energy, in all of its various open calls for power, should provide the most 
cost effective energy available in the market at any point in time?  If not, why not, and 
what should BC Hydro have done to ensure the most cost effective pricing? 

24.0 Reference:  Miscellaneous 
24.1 What are the transmission losses from the GM Shrum and Peace Canyon to the Lower 

Mainland in the summer? 
24.2 What spare capacity does BC Hydro have to serve new load at each of its substations? 
24.3 For the Site C project, has BC Hydro utilized any of the budgeted reserve that requires 

Treasury Board approval? 
 




