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Attention: Patrick Wruck, Commission Secretary

Dear Patrick Wruck:

Re: FortisBC Energy Inc. (FEI)

Application for a Certificate of Public Convenience and Necessity (CPCN) for
the Tilbury Liquefied Natural Gas Storage Expansion (TLSE) Project
(Application)

Response to the British Columbia Utilities Commission (BCUC) Information
Request (IR) No. 5

On December 29, 2020, FEI filed the Application referenced above and on October 24, 2024,
FEI filed its Supplemental Evidence to the Application. In accordance with the regulatory
timetable established in BCUC Order G-324-24 for the review of the Application, FEI
respectfully submits the attached response to BCUC IR No. 5.

Treatment of Confidential Material

FEI has filed a portion of the responses to BCUC IR5 116.9, 116.12, 116.13, 120.1, 121.3,
and 124.2, and Attachments 132.1 and 135.1.1 on a confidential basis as identified in each
response and has provided a redacted version for the public record of this proceeding. With
regard to the responses to BCUC IR5 116.9, 116.12, 116.13, 121.3, and 124.2, FEI requests
that the unredacted portion of these responses only be accessible to the BCUC, consistent
with BCUC Order G-19-25 and for the reasons discussed in the responses.

For convenience and efficiency, if FEI has provided an internet address for referenced
reports instead of attaching the documents to its responses, FEI intends for the referenced
documents to form part of its responses and the evidentiary record in this proceeding.
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If further information is required, please contact the undersigned.
Sincerely,

FORTISBC ENERGY INC.

Original signed:

Sarah Walsh

Attachments

cc (email only): Registered Interveners
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11
12 A PROJECT NEED
13 116.0 Reference: PROJECT NEED
14 Exhibit B-60 (Supplemental Evidence), pp. 35, 41, Exhibit B-15,
15 BCUCIR 1.3.1, 1.4, 1.6.1, 1.9, Exhibit B-61 (2024 Resiliency Plan), pp.
16 43 — 44, Appendix RP 2 (Exponent Report), Table 3 p. 30, p. 33 para.
17 82, p. 66, para. 157, p. 67, para. 160, p. 76 para. 176; Appendix R,
18 para. 2 & Table R.1; Exhibit B-15, Attachment 1.5C, p. 2, Figures 2, 3;
19 FEI Interior Transmission System (ITS) Transmission Integrity
20 Management Capabilities (TIMC) CPCN proceeding, Exhibit B-1, p.
21 43
22 AV-1, AV-2, AV-3 and AV-54 Probability of Failure
23 On page 35 of Exhibit B-60, FortisBC Energy Inc. (FEI) states: “...the 2024 Resiliency
24 Plan, with its probability x consequence analysis that reflects actual location-specific
25 causes of supply disruptions, confirms that a total loss of T-South supply during winter is
26 FEI's single greatest customer outage risk by a large margin.”
27 On page 41 of Exhibit B-60, FEI states: “The 2024 Resiliency Plan evaluates T-South in
28 four segments, which are anonymized as AV-1, AV-2, AV-3 and AV-54, recognizing that
29 the impacts can differ depending on where on T-South the disruption occurs.”
30 In response to BCUC Information Request (IR) 1.3.1, FEI stated:
31 FEI is aware that Westcoast [Westcoast Energy Inc, owner and operater of the T-
32 South pipeline and subsidiary of Enbridge Inc. (Enbridge)] has completed a
33 comprehensive review of its integrity management program for the T-South system
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1 and identified several improvements to enhance pipeline safety, including

2 additional in-line inspection assessments and shortening re-inspection intervals.

3 This review also resulted in the completion of additional integrity digs on many

4 segments of the T-South system. FEl is of the view that while Westcoast’s integrity

5 management program is important for reducing the likelihood of integrity-related

6 incidents occurring, it does not address all potential sources of disruption and is

7 unlikely to reduce the time needed to re-establish supply in the event of a future

8 rupture or other supply disruption for the reasons set out above.

9 On March 4, 2020, with respect to the T-South Incident, the Transportation Safety Board
10 of Canada (TSB) released “Pipeline transportation safety investigation P18H0088” (TSB
11 Report).

12 In response to BCUC IR 1.4, FEI stated:

13 FEI has analyzed the TSB findings and actions taken by Westcoast as outlined in
14 the TSB Report, both as part of its management review process for its Integrity
15 Management Program for Pipelines (IMP-P) and in considering the need for the
16 TLSE [Tilbury Liquefied Natural Gas Storage Expansion] Project...The TSB
17 findings and actions taken by Westcoast reinforce FEI's assertion that the risk of
18 pipeline failures on the Westcoast T-South system cannot be reduced to zero, that
19 no-flow events can occur if both pipelines are shut-in following a failure incident,
20 and that an extended period of reduced pipeline flows may occur following pipeline
21 repairs.

22 116.1 Please summarize the actions taken by Westcoast since the issuance of the TSB
23 Report to mitigate the risk of rupture on the T-South system.

24

25 Response:

26  FEl notes that Enbridge (Westcoast) is under no obligation to share information with FEI regarding
27  their risk of rupture. If information is shared by a pipeline operator, it is undertaken at the
28  operator’s discretion.

29  FEl engages regularly with Enbridge on a range of matters affecting the T-South system, including
30 understanding progress made managing assets and system integrity. For example, FEI met with
31 Enbridge senior representatives in May 2021, including the senior executive responsible for
32 Integrity Management for North America assets, to obtain an update on improvements to its asset
33 and integrity management systems. FEI is aware that Enbridge has evolved its integrity program,
34 like many pipeline operators, in such areas as inline inspection technology and upgrades to its
35 valve infrastructure.

36  FEI's interaction with Enbridge on asset integrity is in the context of FEI being a shipper or
37  customer on T-South, and FEI has never had a role in Westcoast’s integrity planning. The level
38 of information that FEI received as a shipper is relatively high-level, not unlike the level of detalil
39 provided in the public paper discussed below. FEI has not been made privy to detailed information
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1 about overall quantification of risk, specific hazards facing T-South, the probability of rupture or
2  ignited rupture or other hazards. This type of information is highly sensitive to an energy company,
3 and FEI would not expect to see that information in the normal course (FEI similarly regards its
4 own system information in the 2024 Resiliency Plan as confidential). FEI thus retained Exponent
5 to perform its own risk analysis.
6  Other technical information sharing between FEI and Westcoast occurs periodically and has
7  occurred since April 19, 2021, related to the following matters:
8 e Control room-related information sharing, for the purpose of understanding operation
9 challenges and coordination (especially related to the Huntingdon site), timed both weekly
10 and annually;
11 ¢ Pipeline operation-related information sharing, for the purpose of aligning operational work
12 schedules and reducing impacts to shippers, timed approximately monthly; and
13 e Gas supply-related information sharing, for the purpose of discussing operational
14 balancing agreement (OBA) levels and changes in WEI’'s operating status and conditions,
15 timed weekly or more frequently.
16 In addition to the TSB Report, which was issued in March 2020, FEI is aware of one additional
17  publicly available reference containing actions taken by Westcoast regarding the mitigation of risk
18  of rupture on the T-South system since 2018. This is a high-level paper! presented by Enbridge
19 Gas Transmission & Midstream (operator) and NDT Global (ILI service provider) at the 2024
20 ASME International Pipeline Conference. The paper indicates that Enbridge and NDT Global
21  formed a partnership to develop a new crack management technology/tool, driven by a realization
22  that crack management actions taken by Westcoast following the 2018 incident resulted in an
23  ‘“effective yet inefficient” program. The paper does not include a timeline for development and
24  implementation of the new technology on T-South or the Westcoast system generally.
25  As demonstrated in the analysis undertaken by Exponent, there a number of other hazards,
26  including non-earthquake-induced landslide and earthquake-induced landslide, that along with
27 internal failures (e.g., cracking) contribute to T-South being FEI's single largest customer outage
28  risk. The efforts described in the paper above would not mitigate the risk posed by these other
29 hazards, or other hazards such as the risk of a cyber attack that would introduce risk over and
30 above what was set out in Exponent’s analysis. Please refer to Appendix U to the Exponent
31 Report (Appendix RP 2 to the 2024 Resiliency Plan) for a breakdown of the expected loss
32  associated with each hazard on T-South.
33
34
35

1 The paper is entitled, “Closing the Gap on Crack Detection for Gas Transmission Pipeline”, and is available for

purchase here:
https://asmedigitalcollection.asme.org/IPC/proceedings-abstract/IPC2024/88551/V02BT03A001/1210602
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1 In response to BCUC IR 1.6.1, FEI stated:
2 Integrity-related personnel from both FEI and Enbridge (Westcoast) have met to
3 facilitate high level technical information sharing (for example, most recently
4 through a discussion on April 19, 2021). However, the information shared between
5 operators was on a confidential basis, and as such, FEI is unable to provide
6 specific information regarding Westcoast's integrity management processes on the
7 T-South system.
8 116.2 Please provide an update regarding any further technical information sharing
9 between FEI and Westcoast that have occurred since April 19, 2021, including the
10 timing and purpose of any discussions.
11
12 Response:
13  Please refer to the response to BCUC IR5 116.1.
14
15
16
17 116.3 Please provide any feedback FEI has received from Westcoast regarding the 2024
18 Resiliency Plan, including the assumptions made within the 2024 Resiliency Plan
19 with respect to the probability of failure of the T-South system.
20 116.3.1 If FEI has not sought any feedback from Westcoast with respect to FEI's
21 2024 Resiliency Plan or the assumptions made within that plan with
22 respect to the probability of failure of the T-South system, please explain
23 why not.
24
25 Response:
26  FEI did not seek feedback from Westcoast with respect to the 2024 Resiliency Plan or the
27  assumptions made within the plan with respect to the probability of failure of the T-South system.
28 The 2024 Resiliency Plan highlights vulnerabilities across FEI's system operations, and only a
29  subset are directly related to Westcoast (AVs 1, 2, 3, and 54). FEl is in the best position to assess
30 the consequences of a loss of supply on the T-South system to FEI's customers. To FEI's
31 knowledge, Westcoast has not publicly disclosed the probability of failure of its T-South system,
32 and FEI would not expect Westcoast to share that information given its operational and security
33  sensitivity (FEI notes that any de-anonymized information about specific AVs in the 2024
34  Resiliency Plan was made available to the BCUC only). FEI also saw value in using Exponent’s
35 probability analysis as a consistent basis for assessing all of the AVs. Exponent’s approach to
36  calculating the probability of failure of the T-South system is explained in Section 4.2 of the
37  Exponent Report (Appendix RP2 to the 2024 Resiliency Plan).
38

39
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1

2 In response to BCUC IR 1.9, FEI stated:

3 FEI would expect that the threats that could potentially cause a supply disruption

4 of Westcoast’'s T-South system are similar to those managed by FEI. This would

5 include cyber-attacks, as well as disruption of physical infrastructure. However,

6 FEI is unable to comment on the extent to which threats are mitigated by

7 Westcoast’s integrity management processes or other processes as FE| does not

8 have access to the information required to make this assessment.

9 On page 43 of Exhibit B-61, FEI states:
10 Exponent calculated failure rates for third-party owned infrastructure (Westcoast
11 T-South and the TC Energy Foothills Pipeline) based on the following approach:
12 o Failures caused by internal hazards and failure mechanisms unrelated to
13 natural hazards (collectively referred to as internal hazards): For the majority
14 of pipeline AVs, Exponent used the failure rates from a Qualitative Safety Risk
15 Assessment Report prepared by JANA in February 2021 as part of FElI's
16 ordinary course of business (2021 JANA Pipeline QRA). However, the 2021
17 JANA Pipeline QRA did not include off-system supply pipelines. Therefore, for
18 the supply-related AVs (AVs 1, 2, 3, 4, and 54), rates of failure due to internal
19 hazards were assigned from the most closely comparable AV with an internal
20 failure rate available from JANA’s analysis. The basis of comparison between
21 AVs were diameter and year of construction, both of which are correlated with
22 the rate of internal failures. Refer to Exponent’s Report Appendix R for a more
23 in-depth discussion. [Emphasis included]
24 Appendix RP 2 of Exhibit B-61 provides the Exponent Report. On page R-1 in paragraph
25 2 of Appendix R of the Exponent Report, Exponent states:
26 Therefore, for AV-xx -xx -xXx -xx -xx -xX and -xx rates of failure due to internal
27 hazards were assigned from the most closely comparable AV with an internal
28 failure rate available from JANA'’s analysis. The basis of comparison between AVs
29 were diameter and year of construction, both of which are correlated with the rate
30 of internal failures. Table R.1 specifies for each pipeline in an AV the internal rate
31 of failure that was assigned from a source AV, as well as the diameter and year of
32 construction of the source AV.
33 Table R.1 in Appendix R provides a selected internal failure rate of 6.51e-5 /km/year for
34 nine of eleven AVs without internal failure rates and provides a selected internal failure
35 rate of 6.83e-6 /km/year for the remaining two of eleven AVs without internal failure rates.
36 116.4 Please confirm, or explain otherwise, that the internal failure rate of 6.51e-5
37 /km/year from the 2021 JANA Pipeline QRA is the internal failure rate of a pipeline
38 for which integrity management mitigations have not been implemented (i.e.
39 unmitigated internal failure rate).




FortisBC Energy Inc. (FEI or the Company) Submission Date:
(<< FORTISBC Application for a CPCN for the TLSE Project (Application) March 20, 2025
Response to BCUC Information Request (IR) No. 5 Page 6

1 116.4.1 If confirmed, please explain why assuming an internal failure rate of

2 6.51e-5 /km/year for AVs 1, 2, 3 and 54 is appropriate, given the integrity

3 management mitigations implemented by Westcoast on the T-South

4 system, in particular the additional integrity management mitigations

5 implemented following the TSB report (e.g. EMAT ILI).

6

7 Response:

8  FEl provides the following response:

9 Not confirmed. While the 2021 JANA Pipeline QRA was completed before EMAT ILI was in place
10 on FElI's system, it would be incorrect to characterize the internal failure rate as “unmitigated”.
11  The 2021 JANA Pipeline QRA assessed the general failure potential of the lines based on their
12  specific characteristics and historical industry failure rates of comparable lines. As such, the
13 internal failure rate of 6.51e-5 /km/year includes consideration of FEI's integrity management
14  mitigations for the relevant threats. FEI recognizes that this failure rate estimate was developed
15  prior to the adoption of an EMAT ILI program, and that the cracking failure rate estimate could not
16  be informed by data on the actual cracks present on the line such as their location and sizing (i.e.,
17  depth and length). However, in the absence of EMAT ILI data on FEI's system, the JANA QRA
18 leveraged other data such as historical industry failure rates. Historical industry failure rates are
19 derived from pipelines with a range of hazard management (mitigation) practices applied to them,
20 and therefore do not represent an “unmitigated internal failure rate” as part of the JANA QRA or
21  as part of Exponent’s analysis.

22  FEl notes that even with EMAT ILI in place, cracking threats will not be eliminated entirely, as
23  demonstrated by the 2018 T-South Incident which the TSB concluded was caused by stress
24  corrosion cracking.? Even if a pipeline operator incorporates EMAT ILI into its integrity
25 management program like Enbridge had done on T-South by 2018, there will still be a residual
26  risk of failure due to cracking. FEI explained this in response to BCOAPO IR1 5.2 in the Coastal
27  Transmission System (CTS) Transmission Integrity Management Capabilities (TIMC) Project
28 CPCN proceeding:*

29 FEI, in alignment with industry best practices, endeavours to implement integrity

30 management activities that mitigate threats to its transmission pipelines. Even so,

31 FEI recognizes that residual risk cannot be reduced to zero.

32  JANA confirmed in the same BCOAPO IR response that, in its opinion, “it is not possible to reduce
33  risk to zero for any activity or pipeline operation.”

Pipeline transportation safety investigation report P18H0088, Section 1.9, para 4.

Pipeline transportation safety investigation report P18H0088, Section 1.13.1, para 1 .

Exhibit B-6: https://docs.bcuc.com/documents/proceedings/2021/doc_63628 b-6-fei-response-to-bcoapo-irl.pdf.
Exhibit B-6, BCOAPO IR1 5.2: https://docs.bcuc.com/documents/proceedings/2021/doc_63628 b-6-fei-response-
to-bcoapo-irl.pdf.
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1  Further, the use of EMAT ILI itself is not the only factor that is required to reduce failure rates due
2  to cracking. Applying the findings from the EMAT ILI tool in an effective manner is also required
3 (e.g., conducting integrity digs, pipeline replacement, etc.).
4  Exponent also provides the following response regarding the appropriateness of an
5 internal failure rate of 6.51e-5 /lkm/year for AVs 1, 2, 3 and 54:
6  Exponent understands that JANA’s analysis considers application of FEI’s integrity management
7  program in determining internal failure rates. Exponent based internal failure rates for T-South on
8 the most similar of FEI's pipelines for which JANA calculated internal failure rates. Exponent does
9 notrespond to BCUC IR5 116.4.1 in light of the answer to BCUC IR5 116.4.
10 Exponent considers its values to be appropriate. For this analysis, there were two relevant
11 datasets: JANA’s analysis of FEI's pipelines with similar ages and diameters; and JANA'’s analysis
12  of generic pipelines using the PHMSA and TSB data representing pipelines with current integrity
13  management practices. The mean rupture rate using the PHMSA data (a much larger dataset
14  than the TSB data) was 3.1e-5/km/year, which is similar to the value used by Exponent.
15 Nevertheless, to assess the sensitivity of the expected annual GDP loss reduction at average
16  winter temperature of the combined AV-1, -2, -3, and -54 to the internal failure rate, Exponent
17  performed a sensitivity study in which the internal failure rate used in its report was reduced by
18 20% (Figure 1). The values can be compared with those shown in Figure 41 of Exponent’s report
19 (reproduced as Figure 2 here). It is seen that the expected annual GDP loss reduction for
20  Supplemental Alternatives 7 and 9 (Preferred) decreases from $166 million CAD to $151 million
21  CAD (a 9% reduction) when the internal failure rate is reduced by 20%. Based on these sensitivity
22 study results, reducing the internal failure rate can modestly decrease the expected GDP loss
23  reduction on T-South; however, because the majority of GDP losses stem from other failures
24  (e.g., non-earthquake induced landslides), there is still substantial expected GDP loss reduction
25  when Alternative 9 is implemented.
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1 Figure 1: Total Expected Annual GDP Loss Reduction for the Combination of AV-1, -2, -3, and -54
2 when the Internal Failure Rate Used in Exponent’s Report is Reduced by 20%

Total expected annual GDP loss reduction
at average winter temperature (AV-1, -2, -3, and -54) (Internal Failure
Rate Multiplier = 0.8)
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Figure 2: Total Expected Annual Winter-only GDP Loss Reduction, Considering AV-1, -2, -3, and -
54, for Different Supplemental Alternatives Relative to Alternative 1 (Planning) (Reproduced from

Response:

Figure 41 of Exponent’s Report)
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116.4.2 Please provide the failure rate (/km/year) associated with stress
corrosion cracking following the implementation of integrity management
mitigations (i.e. mitigated internal failure rate) assumed in JANA’s 2021
Pipeline QRA for the relevant pipeline identified by Exponent as the most
closely comparable to the noted AVs.

The relevant pipeline identified by Exponent as the most closely comparable to the noted AVs is
not scheduled to be inspected with EMAT ILI until approximately 2026. As such, actual cracking
(i.e., extent and severity) on this line is not known. Without this information, FEI is unable to
estimate the potential reduction in failure rate that will be achieved by performing post-EMAT
integrity digs and mitigating actual cracks.
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1

2

3

4 116.5 Please explain why FEI did not refer to and/or include evidence from

5 JANA'’s 2021 Pipeline QRA in its TLSE Project CPCN Application, or at

6 any other point prior to adjournment of this proceeding.

7

8 Response:

9  Prior to the Adjournment Decision, the primary focus of the Application was Westcoast’'s T-South
10 system and enhancing the resiliency of FEI's system in response to the 2018 T-South Incident.
11  FEI had emphasized the catastrophic consequences of a winter T-South no-flow event, rather
12  than the probability, given that a no-flow event had just recently occurred and FEI's experts were
13 advising that the risk assessment should be focused on mitigating the potential for known
14  catastrophic harm. Moreover, JANA’s 2021 Pipeline QRA, which included a baseline system level
15 safety QRA and estimated the contribution of cracking threats to overall frequency of failure and
16  risk, did not relate to Westcoast’s system and, therefore, was not within the scope of the analysis
17 undertaken at the time to assess the TLSE Project need or alternatives.

18 In the Adjournment Decision, the BCUC emphasized the need for a holistic resiliency plan to
19  “better understand the interaction of different projects that FEI may be contemplating in order to
20 achieve greater resiliency”, and indicated it wanted to see a probability-based risk analysis. It
21 invited FEI to file such a plan in the TLSE proceeding. The 2024 Resiliency Plan assesses
22  probability and consequences. It addresses vulnerabilities that are both on and off FEI's system,
23  including those considered in JANA’s 2021 Pipeline QRA. Therefore, to leverage the existing
24  analysis completed for these assets, FEI provided JANA’s 2021 Pipeline QRA to Exponent to
25  supportits analysis and, in particular, to use the existing internal failure rates calculated by JANA.
26
27
28
29 Table 3 from page 60 of Appendix RP 2 (the Exponent Report) is reproduced below:
Table 3. Winter-only annual rates of failure and cumulative probability of at least one failure in
one, 23, and 67 years for the combination of AV-1, AV-2, AV-3, and AV-54.
Winter-only annual rate of failure Cumulative prot'::lt’:‘l'lrl:y of at least one
Internal
Non-Earthquake and 3%
Earthquake Annually | In 23 years | In 67 years
Hazards [lyr] Extom[l’;rl-;mm H:::fyd s Cumulative [/yr] %) [%) %)
[iyr]
LB uB LB uB sV LB uB |LB|uB|LB| UB | LB | UB
L 9.20E.03 | 382E-02 | 532E-03 | 905E-02 3.06E-02 4 51E-02 | 1.59E.01 4% 15% | 65% | 97% | 95% | 100%
30
31 Page 66, in paragraph 157, of Appendix RP 2 (the Exponent Report) states:
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1 For each AV, Exponent calculated a lower bound (“LB”) and an upper bound (“UB”)
2 on the annual winter only rate of failure. To determine the expected annual loss,
3 Exponent used the annual winter-only rates of failure (probability) in conjunction
4 with consequence data provided by FEI, or in the case of consequential economic
5 (GDP) impacts, by PwC.
6 Page 67, in paragraph 160, of Appendix RP 2 (the Exponent Report) states:
7 When an annual winter-only failure rate is multiplied by the consequences of said
8 failure (in terms of GDP loss, customer outage-days, or customer outages), the
9 result is the expected annual loss, which is a measure of the risk associated with
10 an AV. The expected annual loss accounts for both the likelihood of a failure
11 occurring as well as the magnitude of its consequences.
12 Page 76, in paragraph 176, of Appendix RP 2 (the Exponent Report) provides the
13 expected winter-only loss associated with AV-1, AV-2, AV-3 and AV-54 as reproduced by
14 the BCUC table below:
Expected winter-only loss (in million CAD)
Over one year Over 23 years Over 67 years
AV-1 $175 $4,100 $12,000
AV-2 $22 $510 $1,500
AV-3 $33 $770 $2,200
AV-54 $44 $1,000 $2,900
15
16 116.6 Please reproduce Table 3 from the Exponent Report utilizing JANA’s mitigated
17 internal failure rate provided in IR 116.4.2 above.
18

19 Response:

20 The following response has been provided by Exponent:

21  Exponent does not have internal failure rate values that account for increased mitigation of stress
22 corrosion cracking considering EMAT as JANA’s study was produced prior to implementation of
23  EMAT on FElI's system. The internal failure rate values used by Exponent already consider that
24 the pipeline integrity is managed.

25

26

27

28 116.7 Please reproduce the information provided in paragraph 176 of the Exponent
29 Report, specifically the expected winter-only loss associated with AV-1, AV-2, AV-
30 3 and AV-54, based on a rate of failure calculated using JANA'’s mitigated internal
31 failure rate provided in IR 116.4.2 above.

32
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Response:

The following response has been provided by Exponent:

Please refer to Exponent’s response to BCUC IR5 116.6. EMAT-mitigated internal failure rates
from JANA are not available.

116.8

Response:

Please reproduce Table 8 on page 107 of the Exponent Report utilizing JANA’s
mitigated internal failure rate provided in IR 116.4.2 above.

The following response has been provided by Exponent:

Please refer to Exponent’s response to BCUC IR 5 116.6. EMAT-mitigated internal failure rates
from JANA are not available.

Attachment 1.5c to Exhibit B-15 provides JANA's white paper entitled “Assessment of
Outage Probability.” Page 2 of Attachment 1.5c¢ states:

116.9

Response:

The total length of the T-South system (L1 and L2 combined) is approximately
1834 km (= 2 x 917 km). The T-South system extends 917 km from Compressor
Station 2 to the Huntingdon Meter Station in Huntingdon, BC. The NPS 36 L2
pipeline parallels the NPS 30 L1 pipeline in the same right-of-way throughout the
T-South system... Construction of the NPS 36 L2 pipeline was completed in 1972.
T-South system has been in service since 1957.

Please confirm that the probability of failure due to internal hazard of the L2 portion
of the T-South system is lower than the probability of failure due to internal hazard
of the L1 portion of the T-South system, due to different year and materials of
construction.

116.9.1 If confirmed, please explain if and how FEI's assessment of the
probability of failure of T-South due to internal hazard takes this into
account.

For this response, FEI has redacted certain information for which FEI is requesting be filed on a
confidential basis and be held confidential by the BCUC in perpetuity, pursuant to Section 18 of
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1 the BCUC’s Rules of Practice and Procedure regarding confidential documents as set out in Order
2  G-296-24. Consistent with Order G-19-25, the information is Restricted Confidential Information
3 and FEl requests that the information only be accessible to the BCUC.
4  The following response has been provided by Exponent:
5 As indicated in Table R.1 of Exponent’s report, the same internal failure rate is used for the L1
6 and L2 portions of the T South system. As explained in Appendix R, the choice of internal failure
7  rate for AVs for which JANA did not perform detailed pipeline-specific analysis was based on
8 JANA’s internal failure rate for pipelines with the most similar year of construction and diameter.
9  For both L1 and L2, the most similar pipeline was |jjjilij. Which has a diameter of il and
10  was constructed in il
11
12
13
14 Further, in Attachment 1.5c¢ to Exhibit B-15, JANA estimates the annual rupture probability
15 for the T-South pipeline and provides it in Figures 2 and 3.
16 116.10 Please compare the annual rupture probability for the T-South pipeline estimated
17 by JANA in Attachment 1.5c to Exhibit B-15 to the internal rate of failure for AV-1,
18 2, 3 and 54 used by Exponent. If these values are different, please explain any
19 variance between these estimates of T-South rupture probability and why the
20 estimate used by Exponent continues to be appropriate.
21
22 Response:
23  The following response has been provided by Exponent:
24 Exponent used an internal failure rate of 6.51e-5 for the T South pipeline (per pipe). As discussed
25 inthe response to BCUC IR5 116.9, this was based on JANA’s QRA of the most similar pipeline
26  on FEI's system by age of construction and diameter.
27  JANA’s estimate in Attachment 1.5c to BCUC IR1 1.5 (Exhibit B-15) considered historical pipeline
28  rupture data from PHMSA and TSB data sets, representing roughly 476,366 km and 48,388 km
29  of transmission pipelines, respectively. As described by JANA, “These numbers represent rupture
30 probabilities for North American pipeline operators employing currently available integrity
31 management practices and are considered to provide a reasonable basis for estimating future
32  potential ruptures.” JANA further stated, “There are potential factors that could, overtime [sic],
33 cause these number to decrease (e.g., evolving integrity management practices, regulatory
34  changes, etc.) or increase (e.g., increasing age of the pipelines, increasing frequency of extreme
35 weather events, etc.) that were not considered in this analysis.” It therefore appears that JANA
36 did not consider age or any other factors such as pipeline diameter in their rates in Attachment

37

1.5c.
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The below table compares JANA'’s estimates from Attachment 1.5¢ to BCUC IR1 1.5 to the values
used by Exponent in their analysis.

Ruptures (/km/yr) Ignited Ruptures (/km/yr)
Calculation Mean Lower Limit | Upper Limit Mean Lower Limit | Upper Limit
JANA —
PHMSA 3.1e-5 2.7e-5 3.7e-5 1l.1e-5 0.8e-5 1.4e-5
JANA — TSB 1.4e-5 0.6e-5 3.0e-5 0.6e-5 0.le-5 1.8e-5
Exponent 6.51e-5 NA NA NA NA NA

On the basis that JANA’s estimate in Attachment 1.5¢ appears to be based on general rupture
rates without consideration of diameter and age, Exponent considered it to be more appropriate
to use internal failure rates derived from JANA’s more detailed analysis of pipes with similar age
of construction and diameter on FEI's system.

Response:

116.10.1 Please clarify whether FEI continues to rely on the evidence provided by
JANA in Attachment 1.5c¢ to Exhibit B-15.

Yes. Although the 2024 Resiliency Plan relied on Exponent’s analysis, FEI considers JANA’s work
in Attachment 1.5¢ to BCUC IR1 1.5 (Exhibit B-15) to be a useful data point in conjunction with
Exponent’s analysis.

On page 44 of Exhibit B-61, FEI states:

Exponent conducted a desktop review of the pipeline routes, in relation to publicly-
available information on various hazards identified by Exponent (e.g., earthquake
surface wave, lateral spreading, settlement, and landslide, non-earthquake
landslide, etc.). Exponent developed rates of failure for these hazards based on
the methodologies developed as part of the Federal Emergency Management
Agency’s (FEMA) Hazus program and other technical literature.

Page 33, in paragraph 82, of Appendix RP 2 (the Exponent Report) states: “The ‘natural’
hazards considered for pipelines can be divided into those derived from earthquake or
non-earthquake hazards.”
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1 On page 43 of FEI's Interior Transmission System (ITS) Transmission Integrity
2 Management Capabilities (TIMC) CPCN Application, FEI stated the following with respect
3 to the QRA completed by JANA related to FEI's transmission systems:
4 At the system level, the QRA estimates that the CTS has the highest risk followed
5 by the ITS and then the VITS. As detailed in FEI's CPCN Application for the CTS
6 TIMC Project, the QRA identified that cracking was the top driver of risk for the
7 CTS pipelines. With respect to the ITS, JANA’'s model estimates that cracking
8 threats are the second highest threat for seven of the ITS pipelines identified as
9 susceptible to cracking threats and third highest threat for the other two susceptible
10 ITS pipelines. However, cracking threats are the top contributor to safety risk and
11 rupture rate for segments of all nine ITS pipelines identified as susceptible to
12 cracking threats...
13 As indicated by the QRA, threats that were more highly ranked than cracking on
14 the ITS pipelines include: (1) third-party damage; and (2) natural hazards. Third-
15 party damage results from external interference such as third-party contact with
16 the pipeline or vandalism. Natural hazards result from environmental factors such
17 as landslides, floods or earthquakes and can expose and/or cause damage to the
18 pipeline. FEI's IMP-P includes established activities, further discussed in Appendix
19 E, to mitigate threats due to third-party damage and natural hazards, which are in
20 accordance with standards and regulations or industry practice.
21 116.11 Please explain how JANA conducted its assessment of the probability of failure
22 due to natural hazards for the QRA.
23

24 Response:

25 The following response has been provided by Exponent:

26  Exponent performed its own analysis of the probability of failure due to natural hazards. JANA’s
27  analysis therefore was not relevant to Exponent’s assessment.

28 FEl also provides the following response:

29  FEI notes that, while JANA did consider natural hazards in its 2021 QRA, these failure
30 probabilities were not used in the Supplemental Evidence or 2024 Resiliency Plan. For the 2024
31 Resiliency Plan, Exponent instead undertook its own QRA, addressing the following natural

32 hazards:®

33  Pipelines:
34 e Earthquake-Induced Surface Wave;

For pipelines, Exponent also undertook a preliminary analysis of the risk posed by wildfire, flooding and buoyancy,

and lightning, but did not proceed further with the analysis. In the case of lightning and flooding and buoyancy, this
was due to the relatively low probability. In the case of wildfire, this was due to the preliminary analysis suggesting
wildfire was less of a threat than other external hazards considered.
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1 e Earthquake-Induced Landslide;
2 o Earthquake-Induced Liquefaction;
3 ¢ Non-Earthquake-Induced Landslide;
4 e Earthquake-Induced Bridge Shaking; and
5 e Earthquake-Induced Bridge Ground Movement.
6 Compressor Stations, Control Stations, Valve Assemblies, and Gate Stations:
7 e Earthquake-Induced Shaking;
8 ¢ Earthquake-Induced Landslide;
9 e Earthquake-Induced Liquefaction;
10 ¢ Non-Earthquake-Induced Landslide; and
11 e Flooding.
12  These natural hazards, in addition to internal failures and other failure mechanisms unrelated to
13 natural hazards, form the basis for Exponent’s risk analysis in the 2024 Resiliency Plan.
14  However, to be directly responsive to the question, JANA’s 2021 QRA indicates that JANA used
15 their proprietary J-TIMP™ Main Line Piping risk model to determine failure probabilities for natural
16  hazards, describing failure probabilities due to natural hazards as follows:’
17 e Lightning: The frequency of failure due to lightning is based on an analysis of industry
18 historical failure data including factors such as location and lightning strike density.
19 o Heavy Rains or Floods: The frequency of failure due to flooding is based on an analysis
20 of industry historical failure data including factors such as location, flood potential, depth
21 of cover, and stabilization (anchors, weights, etc.).
22 o Earth Movement: The frequency of failure due to earth movement is based on FEI's site-
23 specific geotechnical and hydrotechnical assessments.
24
25
26
27 116.12 Please compare the rates of failure for natural hazards determined by JANA for
28 CTS and ITS segment pipelines in proximity to the T-South pipeline to the rate of
29 failure for natural hazards determined by Exponent for AV-1, AV-2, AV-3 and AV-
30 54. Please explain any variance between the rates of failure determined by JANA
31 and Exponent.
32

" FEI CTS TIMC Project CPCN Application, Exhibit B-1, Confidential Appendix B — JANA, Quantitative Safety Risk
Assessment of FEI Mainline Transmission Pipelines, p. 11.
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1 Response:

2  For this response, FEI has redacted certain information for which FEI is requesting be filed on a

3  confidential basis and be held confidential by the BCUC in perpetuity, pursuant to Section 18 of

4  the BCUC’s Rules of Practice and Procedure regarding confidential documents as set out in Order

5 G-296-24. Consistent with Order G-19-25, the information is Restricted Confidential Information

6 and FEI requests that the information only be accessible to the BCUC.

7  The following response has been provided by Exponent:

8 The below table compares the natural hazards failure rate (ruptures/yr) computed by JANA for

9 individual pipes to the winter-only natural hazards failure rate determined by Exponent (upper and
10 lower bounds) for the AVs in proximity to the T-South pipeline. Exponent does not know the basis
11 for JANA'’s calculations and cannot comment on the reasons for differences. Exponent’s analysis
12  considered location-specific natural hazard occurrence rates on a kilometer-by-kilometer basis.
13  The threat posed by natural hazards can vary significantly geographically. For example, the non-
14  earthquake-induced landslide failure rate can be very high where a pipeline traverses steep
15 slopes, but it will be zero or close to zero in flatlands.

Exponent Natural
T-South Hazards Winter-Only

Component Failure Rate
(failuresl/yr)
AV-1 Combined LB: 5.0e-3
Combined UB: 8.9e-2
AV-2 Combined LB: 7.33e-4
Combined UB: 1.1e-2
AV-3 Combined LB: 6.5e-4
Combined UB: 1.6e-2
AV-54 Combined LB: 8.1e-3
Combined UB: 2.0e-2

CTS and ITS segment
in proximity to T-
South component

JANA Natural Hazards
Failure Rate (ruptures/yr)

16

17  FEl also provides the following response:

18 FEIl engaged Exponent to calculate the failure rates due to natural hazards, instead of relying on
19 those produced by the JANA QRA, because many of the assets included in the 2024 Resiliency
20  Plan were not included in JANA'’s analysis. Exponent was in a position to perform its own location-
21  specific assessment of natural hazards across all AVs within the available time based on a
22  consistent methodology. Further, Exponent’s analysis in the 2024 Resiliency Plan had more
23 granularity for natural hazard failure rates than the aggregated natural hazard failure rate that was
24 reported in the JANA QRA. That is, Exponent’s analysis calculated failure rates for each specific
25  type of natural hazard (e.g., non-earthquake landslide, earthquake settlement, etc.), whereas the
26  JANA QRA only reports the aggregated natural hazard failure rate for each pipeline. In Exponent’s
27  Monte Carlo analysis, the repair duration is determined based on the type of hazard that causes
28 the failure. As a result, the failure rate associated with the specific type of natural hazard is
29 required for the analysis. Accordingly, FEI cannot compare the rates of failure determined by
30 JANA and Exponent.
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1
2
3
4 116.13 Please explain how Exponent ranked the probability of natural hazards, third-party
5 damage and internal failure for AV-1, AV-2, AV-3 and AV-54. Please discuss how
6 Exponent’s ranking of these hazards compared to JANA’s ranking of these
7 hazards for the ITS and CTS, and explain any variance.
8
9 Response:
10  For this response, FEI has redacted certain information for which FEI is requesting be filed on a
11 confidential basis and be held confidential by the BCUC in perpetuity, pursuant to Section 18 of
12 the BCUC’s Rules of Practice and Procedure regarding confidential documents as set out in Order
13  G-296-24. Consistent with Order G-19-25, the information is Restricted Confidential Information
14  and FEI requests that the information only be accessible to the BCUC.
15 The following response has been provided by Exponent:
16  The below table shows the Exponent ranking of hazards for the T-South segments compared to
17  the Interior Transmission System (ITS) and CTS rankings from JANA considering Supplemental
18 Alternative 1 (baseline). Only the top five hazards are shown for brevity. There are several
19 methodology differences to note:
20 e Exponent did not consider third-party damage as part of its evaluation of AV-1, AV-2, AV-
21 3, and AV-54.
22 e Exponent ranked other hazards based on the expected annual GDP loss for each hazard.
23 This methodology effectively considers that some hazards are more easily mitigated than
24 other hazards, thus leading to lower losses for those hazards (e.g., because of shorter
25 repair times, etc.). JANA’s ranking is based on rupture rate (which doesn’t consider the
26 consequence of rupture due to different hazards).
27 e JANA'’s top hazard includes multiple hazard types which Exponent lumped together as
28 part of internal hazards.
29 o Exponent’s hazards include several types of natural hazards, which JANA lumped
30 together.
31  As the location of the T-South pipeline is different than the ITS and CTS, the natural hazard rates
32 are different. Based on the differences in methodology and location, it is not appropriate to draw
33  conclusions from comparing Exponent’s ranking to JANA'’s ranking.
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T-South
Component

Hazard Ranking by
Exponent Expected
Annual GDP Loss

AV-1

arLONE

Non-EQ landslide
Internal

EQ lateral spreading
EQ landslide

EQ settlement

AV-2

aghrwbdE

Non-EQ landslide
Internal

EQ lateral spreading
EQ landslide

EQ surface wave

AV-3

agrwbdE

Non-EQ landslide
Internal

EQ landslide

EQ settlement

EQ lateral spreading

AV-54

agrwdPE

EQ lateral spreading
EQ settlement

EQ surface wave
Internal

Non-EQ landslide

CTS and ITS segment

in proximity to T-
South component

Hazard Ranking by
JANA Annual Rupture
Rate
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1 116.14 Please clarify whether Exponent’s assessment of the probability of failure due to
2 natural hazards and third-party damage considered mitigations implemented by
3 Enbridge to reduce the risk of these hazards.
4
5 Response:
6  The following response has been provided by Exponent:
7  Exponent’s evaluation of probability of failure due to natural hazards did not consider specific
8 mitigations implemented by Enbridge to reduce the risk of these hazards. However, as described
9 below, the effect of mitigation more generally was indirectly accounted for through the industry
10 data sets used and in factors applied for the analysis discussed below.
11  Exponent’s evaluation of non-earthquake-induced landslides reduced the lower bound (and thus
12 the average) to 10% of the baseline analysis probability of failure. A reduction in the landslide
13 likelihood is expected in urban areas due to existing regulations for urban development. It is
14  understood that some urban areas may have been developed before modern development
15 regulations were created and enforced. However, it is assumed that some degree of stabilization
16 is generally present in urban areas, and thus a reduction in the probability of a landslide is
17  expected, all things being equal. For non-urban areas, a value of 0.1 was selected for these
18 analyses. This value accounts for assumed studies that would be expected as part of the process
19  of selecting of a gas transmission pipeline route; these studies are likely to result in the placement
20 of a gas transmission pipeline in an area where the likelihood of a landslide is smaller than the
21  average in the surrounding area. See Appendix H of Exponent’s Report for further information.
22  For earthquake-induced landslides, surface-wave-induced rupture, and earthquake-induced
23  liquefaction, damage functions from Hazus were used to determine probability of failure. Hazus
24  damage functions are based on historical data from earthquakes. To the extent mitigations
25 informed the historical data sets, general mitigations present in earthquake-prone areas are
26  considered, but these are general and not specific to Enbridge’s pipelines.
27  Following screening analysis, it was assumed that the probability of failure of Enbridge pipelines
28 due to flooding and water hazards at crossings was zero, which underestimates the risk posed
29 by T-South.
30  Third-party failures were not considered for T-South because of a lack of available data, which
31 underestimates the risk posed by T-South (Exponent Report, p. 28, para. 64).

32
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117.0 Reference: PROJECT NEED

Exhibit B-60 (Supplemental Evidence), pp. 60 — 67; Exhibit B-28,
RCIA IR 31.2; FEI Reply Argument, p. 4, para. 9; Exhibit B-61 (2024
Resiliency Plan), Appendix RP 2 (Exponent Report), p. 21, para. 49,;
p. 159, para. 242; Appendix U, p. U-81

Mitigations of Low Probability, High Consequence Events

On pages 66 to 67 of Exhibit B-60, FEI provides the following statement from Exponent:

Scenario-based analysis considers the expected impacts of a failure, independent
of the likelihood of the failure. PwC’s [Pricewaterhouse Coopers] consequence
analysis indicates that there are significant losses if certain AVs fail (the scenario),
and Exponent’s analysis indicates that this loss can be largely mitigated if it stems
from certain hazards. It is well established that scenario-based analysis is a valid
approach for making mitigation decisions when the consequences of a loss are
substantial, independent of the likelihood of the failure. Additionally, it is common
and most productive to address the largest risk first and those with the highest
benefit relative to mitigation cost first.

There is large uncertainty in predicting low-probability, high-consequence events
because observations of such events are very sparse, and the observational time
span is typically not long enough. Therefore, the distributions fitted to the observed
data tend to fit the central tendencies of the data, but may underestimate the rare
tail events, whereas distributions fitted to the extreme tail events must contend with
a very small number of available observations. The large uncertainty in the
occurrence of the tail events may lead to hazard and risk estimates that are highly
sensitive to the distribution parameters and modeling assumptions [Emphasis
included]

Further on page 67 of Exhibit B-60, FEI provides the following statement from JANA:

117.1

When we land in Quadrant IV [limited knowledge, unpredictable timing and location
of event, high consequences], what we must do is 1.) Accept that we cannot predict
what will happen, or when; 2.) Reject all narratives and projections that try to tell
us what will happen and when; and 3) Work towards mitigating the consequence
of such an occurrence.

Please discuss FEI’s efforts to consult broadly so as to address the uncertainty of
predicting the probability and consequence of a no-flow event on the T-South
pipeline. For example, please explain whether FEI consulted with the Canada
Energy Regulator (CER), Westcoast/Enbridge, potentially impacted municipal
governments, and/or the provincial government. Please summarize feedback
received through these consultations, if any.
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1 Response:
2  FEI prepared the 2024 Resiliency Plan based on its own system modelling, and the external
3 expertise of PwC and Exponent. FEIl is able to determine the direct consequences to its system
4  from a T-South no-flow event (e.g., number of customers impacted, restoration timelines, existing
5 resiliency capabilities that could mitigate the consequences, etc.). FEI retained PwC to quantify
6 GDP impacts associated with the corresponding customer outage. PwC’s modelling approach
7 included inputs from interviews with representatives of various industry sectors (please refer to
8 Appendix 1 to the PwC Report® and PwC’s response to BCUC IR5 141.4) and accounts for
9 uncertainty using high and low bands. PwC also provided information based on the impacts of
10 other energy system outages (please refer to Appendix 4 of the PwC Report). Exponent’s risk
11 analysis recognized the uncertainty in probability, as noted below.
12  Please refer to the responses to BCUC IR5 116.1 and 116.3 regarding FEI's communication with
13  Westcoast.
14  Please also refer to the response to BCUC IR5 120.1 which discusses how the CER’s approach
15 to regulatory shutdowns remains consistent with its process in place at the time of the 2018 T-
16  South Incident.
17
18
19
20 In response to Residential Consumer Intervener Association (RCIA) IR 31.2, FEI provided
21 this response from Guidehouse:
22 In the case of supply disruption of the T-South Pipeline and its related
23 consequence to FEI and FEI's customers, the focus on probability of occurrence
24 is a distraction from the key question which is: “How can FEI best prepare to
25 mitigate the consequence of a supply disruption during a period of heavy usage?”
26 Decision makers often place too much emphasis on probability when addressing
27 low probability but high consequence events. Low probability and high
28 conseguence events continue to be high risk events regardless of their probability.
29 High risk must be mitigated in alignment with what a utility can tolerate.
30 On page 4, in paragraph 9, of its Reply Argument, FEI states:
31 FEI submits that the BCUC should be no more willing to accept a 40+ percent
32 cumulative probability of catastrophic harm than an 83.1 to 97.3 percent
33 probability. Even if, hypothetically, the probability was 10 percent, that is still a
34 material risk of catastrophic consequences... FEI's own assessment, based on

8 Exhibit B-61, 2024 Resiliency Plan, Appendix RP 3.
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1 risk management principles endorsed by experts in this proceeding, was that
2 mitigating the risk is appropriate.
3 On page 21, in paragraph 49 of Appendix RP 2 (the Exponent Report) of Exhibit B-61,
4 Exponent states:
5 Per general good industry practices, subsequent to a proactive-risk assessment
6 evaluation, the high-risk scenarios should be reduced to acceptable levels...
7 subsequent to the more quantitative QRA studies, the likelihood for a specific
8 hazard scenario(s) is usually mitigated below a predetermined frequency and
9 brought into_an_as-low-as-reasonably-practicable (“ALARP”) zone. [Emphasis
10 added]
11 117.2 With respectto AVs 1, 2, 3 and 54, please explain to what extent the probability of
12 an event (e.g. annual failure rate) would need to be reduced such that FEI
13 considers the probability to be at an acceptable level or within the ALARP zone.
14
15 Response:
16  The following response has been provided by Exponent:
Risk Tolerance Criteria Consequence Categories ing Severity —>)
E Frequency Level2
é" ALARP: Evaluate Altematives
E Frequency Level3
% Frequency Level 5
g
§ Freauencylevelé Acceptable: No Further Action
e Frequency Level 7
17
18 As depicted in the above figure, the ALARP zone is typically between “Unacceptable” and
19  “Acceptable” levels of risk. It is generally understood that “Unacceptable” levels of risks need to
20 be mitigated and “Acceptable” levels of risk do not need further mitigation. When Risk levels fall
21  between these two “Unacceptable” and “Acceptable” levels of risk, then it is a “gray” zone. Often
22 cost- benefit studies are required to justify additional risk mitigation efforts when the existing risks
23  are already within this ALARP zone. If further cost- effective risk reduction measures can easily
24  be implemented, then these should be implemented even when risk is within ALARP zone. It is
25  only when such cost-effective risk reduction measures are taken that the risk can be characterized
26  as having been reduced to “as low as reasonably practicable”. On the other hand, if significant
27  costs are required for further risk reduction to “Acceptable” levels and risk reduction for these
28  mitigation measures is not commensurate with the invested cost expenditure, then such risk
29  reduction measures are not considered pragmatic for ALARP risk levels.
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1 Definitions of “Unacceptable” and “Acceptable” level of risk are based on “Risk Tolerance Criteria“

2 which are project specific and often depend on Corporate, Governmental and Regulatory

3 standards. Often while such definitions do exist for safety (fatality/injury) type risks for

4  public/commercial projects, these are often not explicitly defined for Asset (Monetary/GDP) type

5 losses. However, for such Asset (Monetary/GDP) loss-based risk assessments, the subsequent

6  cost benefit analysis, i.e., to estimate the risk reduction for the additional invested risk mitigation

7  effort costs, is a relatively straightforward exercise to perform without the need to explicitly define

8  “Unacceptable” and “Acceptable” levels of risk.

9 The ALARP principle is not static and can change over time. For example, a future project with
10 ancillary resiliency benefits may result in an opportunity to reduce the residual risk in a cost-
11 effective manner. In such circumstances it may become appropriate to further reduce the
12 underlying risk.

13 Inthe current situation, the estimated current Risks on T-South are economically very large (and
14  thus unacceptable), and a sensitivity/cost benefit analysis shows that these very large Asset
15 (Monetary/GDP) losses can be significantly reduced with the TLSE Project.

16  FEl also provides the following response:

17 For the purposes of this response, and others dealing with the distinction between “acceptable” /
18  “unacceptable” risks and ALARP, FEI is grounding the discussion in Exponent’s explanation
19 above.

20  FEl regards the current risk posed by a winter T-South no-flow event to be unacceptable for
21 reasons explained throughout the Supplemental Evidence. FEI does not believe that the
22 probability of a T-South no-flow event could economically be reduced to the point where FEI's
23  direct exposure to risk associated with a customer outage would fall within the ALARP zone as it
24 relates to FEI.

25  While the overall risk calculated by Exponent is a function of both probability and consequences,
26  the catastrophic losses that will flow from a winter no-flow event are a very significant contributor
27  to the overall expected losses (i.e., Exponent’s calculated risk). The direct consequences of the
28 event (i.e., loss of service to hundreds of thousands of customers for many weeks) is a known
29 consequence based on FEI's standard system modelling, and it is clear that an outage of this
30 scale would have significant cascading GDP and other impacts. Even PwC’s lower bound GDP
31 loss estimate is very large, and PwC has noted that its analysis includes conservatism.

32  Given the severity of the consequences of a winter T-South no-flow event, even a very low
33  probability of occurrence (which this is not) would represent a significant risk. The type of no-flow
34  eventenvisioned has already materialized, demonstrating that this is more than just a hypothetical
35 issue. Reducing the risk to levels that are no longer unacceptable (i.e., so that they fall within the
36  ALARP zone, let alone being deemed acceptable) requires mitigating the potential consequences.
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As noted in Section 3.2.5.2 of the Supplemental Evidence, Exponent stated the following with
respect to mitigating the risk of T-South:®

While there is uncertainty in the determination of failure probabilities, based on its
analysis, Exponent does not consider the hazards and subsequent consequences
that can impact FEI's system and the customers it serves to be “low probability”
with respect to certain AVs (-1, -2, -3, -18, and -54). There is significant benefit to
mitigating the consequences of a failure — this would be true even if the hazards
were considered to be low probability. Scenario-based analysis considers the
expected impacts of a failure, independent of the likelihood of the failure. PwC’s
consequence analysis indicates that there are significant losses if certain AVs fall
(the scenario), and Exponent’s analysis indicates that this loss can be largely
mitigated if it stems from certain hazards. It is well established that scenario-based
analysis is a valid approach for making mitigation decisions when the
consequences of a loss are substantial, independent of the likelihood of the failure.
Additionally, it is common and most productive to address the largest risk first and
those with the highest benefit relative to mitigation cost first. Further discussion is

provided in Section 10 of this report. [Emphasis added.]

117.3 With respectto AVs 1, 2, 3 and 54, please explain to what extent the consequence

Response:

of an event (e.g. expected annual loss, $) would need to be reduced such that FEI
considers the consequence to be at an acceptable level or within the ALARP zone.

117.3.1 Please explain whether Alternative 6 (1 BCF resiliency reserve) reduces
the consequence of a no-flow event on the T-South to an acceptable level
or within the ALARP zone. If not, please explain why not.

117.3.2 Please explain whether Alternative 8 (1.4 BCF resiliency reserve)
reduces the consequence of a no-flow event on the T-South to an
acceptable level or within the ALARP zone. If not, please explain why
not.

The question appears to equate “expected annual loss” to a consequence metric. FEI clarifies
that “expected annual loss” is the output of Exponent’s risk calculation (i.e., probability x
consequence), and not a consequence metric itself. The three consequence metrics used by
Exponent were: (1) customer outages; (2) customer outage days; and (3) economic (GDP) losses
as estimated by PwC. Exponent calculated “expected annual losses” for all three of the

° Appendix RP 2 to the 2024 Resiliency Plan, Exponent Report, para. 22.
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1 consequence metrics. Further, the ALARP principle speaks to risk, not consequence. As such,
2  FEl has responded to this question in the context of risk rather than consequence.
3  Safety Risk Classification
4  FEI notes that while the concept of ALARP can be applied to other types of risk, it is typically
5 applied to safety risk. For example, CSA Z662 Annex B quantifies risk thresholds for both safety
6  risk and environmental risk, but not for economic risk. While there are clearly public safety issues
7 associated with a widespread customer outage in colder temperatures, it would be very
8 challenging to measure the risk using a mortality-based consequence metric. As such, FEI is
9 unable to state absolutely whether the residual T-South risk (i.e., the T-South risk with the TLSE
10  Project in place) is unacceptable, ALARP, or acceptable from the perspective of safety.
11 Non-Safety Risk Classification
12 In terms of the non-safety risk that was the focus of the 2024 Resiliency Plan risk assessment,
13 FEI did not predetermine a bright line threshold to differentiate between risks that are
14  unacceptable and those that fall within the ALARP zone. As Exponent notes in its response to
15 BCUC IR5 117.2, whereas it may be possible to identify a brighter line when it comes to safety
16  (fatality/injury), that is not typical for asset (monetary/GDP) type losses. Instead, FEI's approach
17  torisk evaluation was to evaluate the merits of the TLSE Project based on the unmitigated risk,
18 the amount of risk mitigation provided by the Preferred Alternative and other Supplemental
19  Alternatives, as well as the ratio of the risk mitigation provided relative to the associated cost of
20  service.
21  FEI's and Exponent’s analysis demonstrates that the current T-South risk is catastrophic. The
22 consequences are very significant, regardless of how consequences are measured (i.e., in terms
23 the number of customers affected, the customer outage days and the consequential GDP
24 impacts). The probability of a no-flow event occurring is significant and a similar event has already
25 occurred in 2018. It is by far FEI's greatest resiliency risk. FEI believes that, even without
26  identifying a bright line threshold, it is clear that the risk is unacceptable at present.
27  As shown in Figure U.50%° from the Exponent Report (reproduced below), there is significant
28  disparity between: (a) the residual (non-safety) risk for Supplemental Alternatives 7 to 9; and (b)
29 the status quo and all other Supplemental Alternatives. This significant disparity is evident
30 regardless of the time horizon used. For alternatives that do not materially reduce the currently
31 unacceptable risk, the risk remains unacceptable (i.e., not in the ALARP zone for non-safety
32 risks).

10 Appendix RP 2 to the 2024 Resiliency Plan (Exhibit B-61), Exponent Report, Report Appendix U, Section U.5.1.
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Figure U.50. Expected 67-year winter-only GDP loss in million CAD for
T-South (AV-1, -2, -3, and -54) for the Tilbury Alternatives.

FEI considers that Supplemental Alternatives 7, 8 and 9 will all reduce the T-South winter no-flow
sufficiently to move the monetary/GDP risk from “unacceptable” into the ALARP zone; however,
those alternatives are not equal in terms of how much risk they reduce at lower temperatures, the
unit cost of resiliency, or the present value (PV) of the cost of service. As Exponent notes above,
all of these considerations come in to play when evaluating potential expenditures within the
ALARP zone. FEI has concluded that a larger 3 Bcf tank, divided between a 2 Bcf resiliency
reserve and 1 Bcf for gas supply (the Preferred Alternative), delivers significant additional value
relative to Supplemental Alternatives 7 and 8. Notably:

e There are significant economies of scale with tank construction (please refer to Section
4.5.4.1.1 of the Supplemental Evidence);

e The additional allocation to the resiliency reserve relative to Supplemental Alternative 8
has a material risk reduction benefit at below average temperatures (please refer to
Section 4.5.1.3 of the Supplemental Evidence); and

¢ The additional gas supply allocation will allow FEI to avoid significant gas supply costs by
optimizing its gas portfolio (please refer to Sections 4.5.2 and 4.5.4.1.2 of the
Supplemental Evidence).

As shown in Table 4-12 in Section 4.5.4.2 of the Supplemental Evidence (reproduced below), the
Preferred Alternative has a positive risk reduction to dollar of rate impact ratio, meaning that the
Project will mitigate more GDP risk than its cost of service. The ratio is higher than all of the other
viable options, meaning that it is delivering the greatest risk reduction value for customers.
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Table 4-12: Risk Reduction per Dollar of Rate Impact

Supplemental Supplemental Supplemental Supplemental
Parameter Alternative 4  Alternative 4A  Alternative 8  Alternative 9
(1) 67-Year Expected GDP
Loss Reduction (Smillions) - - 10,877 11,003
(2) Total PV of Cost of
Service (Smillions) 424 375 768 723
Ratio (1)/(2) - - 14.2 15.3

FEI provides a revised version of Table 4-12 below that includes Supplemental Alternatives 6 and
7.

Revised Table 4-12: Risk Reduction per Dollar of Rate Impact

Supplemental

Supplemental

Parameter _Alternative 7

Alternative 6

(1) 67-Year Expected GDP Loss Reduction ($millions) 2,153 11,093
(2) Total PV of Cost of Service ($millions) 943 1134
Ratio (1)/(2) 2.28 9.78

Based on the significant amount of risk that is mitigated, and on the positive risk reduction to dollar
of rate impact ratio, FEI considers the TLSE Project to be a prudent risk mitigation investment.

FEI has summarized its conceptual classification of the T-South monetary/GDP risk in Table 1
below.

Table 1. Conceptual T-South Monetary/GDP Risk Classification

Conceptual T-South

Scenario Rationale

Risk Classification

Current Risk

Unacceptable (Not
ALARP Zone)

The risk posed to FEI by a T-South failure is very significant.
Investments in the Southern Crossing Pipeline in 2000 and Mt. Hayes
LNG (CPCN issued in 2007), both of which were constructed for other
purposes, had the effect of providing limited mitigation against a T-
South no-flow event but the residual risk remains catastrophic and the
potential consequences (customers lost, customer outage days and
consequential GDP losses) have only increased since then. A T-South
no-flow event occurred in 2018. As FEI has not made any significant
investment targeted at reducing this risk, the risk has not been reduced
to as low as reasonably practicable.

Supplemental
Alternatives 2,
3,4,4A, and 5

Unacceptable (Not
ALARP Zone)

These options do not materially reduce the current risk associated with
a winter T-South no-flow event.
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Scenario

Conceptual T-South

Risk Classification

Rationale

Supplemental
Alternative 6

Unacceptable (Not
ALARP Zone)

Referring to Figure U.50% from the Exponent Report, Supplemental
Alternative 6 does not provide material risk mitigation.

The risk reduction to dollar of rate impact ratio for Supplemental
Alternative 6 is 2.28 (relative to 15.3 for the Preferred Alternative). While
the result is greater than 1, and thus more risk is being mitigated than
the Supplemental Alternative’s cost of service, the ratio is much lower
than Supplemental Alternatives 8 and 9. This indicates that
Supplemental Alternative 6 provides less resiliency value than
Supplemental Alternative 8 and Supplemental Alternative 9 (the
Preferred Alternative).

Supplemental
Alternative 7

ALARP Zone, but
more cost-effective
mitigation is available
with Preferred
Alternative

Supplemental Alternative 7 (i.e., 2 Bcf tank exclusively dedicated as a
resiliency reserve and 800 MMcf/d sendout) would be a prudent risk
mitigation investment. This is because, as shown in Figure U.50 from
the Exponent Report, Supplemental Alternative 7 provides material risk
mitigation. It provides the equivalent resiliency to the Preferred
Alternative, Supplemental Alternative 9.

Additionally, Supplemental Alternative 7 has a risk reduction to dollar of
rate impact ratio that is greater than 1. The risk reduction to dollar of
rate impact ratio for Supplemental Alternative 7 is 9.78, as shown in the
Revised Table 4-12 above. While both Supplemental Alternatives 7 and
9 provide the same risk mitigation (i.e., both contemplate a 2 Bcf
resiliency reserve and 800 MMcf/d of sendout), Supplemental
Alternative 9 has a higher ratio, indicating better resiliency value. This
is because, due to the gas supply benefits that are absent from
Supplemental Alternative 7, Supplemental Alternative 9 has a lower
total PV of cost of service.

Supplemental
Alternative 8

ALARP Zone, but
better and more cost-
effective mitigation
available with
Preferred Alternative

Supplemental Alternative 8 would be a prudent risk mitigation
investment. This is because, as shown in Figure U.50 from the
Exponent Report, Supplemental Alternative 8 provides material risk
mitigation. Further, as shown in Table 4-12 of the Supplemental
Evidence (and copied above), Supplemental Alternative 8 has a risk
reduction to dollar of rate impact ratio that is greater than 1. While FEI
considers Supplemental Alternative 8 to be a prudent risk mitigation
investment, Supplemental Alternative 9 remains the Preferred
Alternative for the reasons discussed in Section 4.5 of the Supplemental
Evidence.

Supplemental Alternative 8 significantly reduces the T-South risk and,
as such, FEI considers it to be in the ALARP zone. However, as
discussed below, Supplemental Alternative 9 is both more cost-effective
and provides more risk mitigation than Supplemental Alternative 8
(particularly at temperatures below the average winter temperature).

n Appendix RP 2 to the 2024 Resiliency Plan (Exhibit B-61), Exponent Report, Report Appendix U, Section U.5.1.
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Scenario

Supplemental
Alternative 9
(Preferred
Alternative)

Conceptual T-South

Risk Classification

ALARP Zone, risk
reduced to “as low as
reasonably
practicable”

Rationale

The Preferred Alternative significantly reduces the T-South risk, more
than any other Supplemental Alternative save for Supplemental
Alternative 7 (which allocates the entire 2 Bcf tank to a resiliency
reserve, and thus provides the same risk mitigation as the Preferred
Alternative). Supplemental Alternative 9 has the higher risk reduction to
dollar of rate impact ratio, indicating that it has the best resiliency value
among all Supplemental Alternatives. This is because, due to the gas
supply benefits, Supplemental Alternative 9 has a lower total PV of cost
of service than Supplemental Alternatives 7 and 8. It also provides more
mitigation than Supplemental Alternative 8 (particularly at temperatures
below the average winter temperature), and significantly more
mitigation than any of Supplemental Alternatives 2-6.

To further reduce the risk by a substantial amount (i.e., to address the
residual risk) would require a much larger on-system LNG storage tank,
or a diversified pipeline supply. It is expected that these types of projects
would have a significant cost.

FEI finds that, due to the expected significant costs, executing these
types of projects for the exclusive purpose of further reducing the T-
South risk would not be practicable. That is, while FEI may pursue future
projects that have an ancillary resiliency benefit, such projects would
need additional project drivers, beyond T-South risk mitigation, to be
viable. As such, FEI finds that, from a purely resiliency context and when
considering resiliency-only projects, the TLSE Project reduces the T-
South risk to the ALARP zone, and to “as low as reasonably
practicable”.

As noted by Exponent above, FEI also notes that the ALARP principle
is not static and can change over time. For example, a future project
with ancillary resiliency benefits may result in an opportunity to reduce
the residual risk in a cost-effective manner. In such circumstances it
may become appropriate to further reduce the underlying risk.

117.4 Please discuss how FEI would determine that a certain risk mitigation is too costly

Response:

to implement.

The concept of risk has differing meanings and criteria depending on the context. For example,
as noted by Exponent in the response to BCUC IR5 117.2, the criteria applied in the context of
public safety risk may differ from that of resiliency risk. Therefore, FEI has assumed that the
reference to risk mitigation in the question refers to resiliency risk.

In the context of the 2024 Resiliency Plan, although FEI calculated metrics that incorporated a
cost element (discussed below), FEI did not identify a bright line investment threshold that tied
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1 risk to cost. FEI concluded it was not necessary to do so because it was self-evident based on
2  Exponent’s risk calculations for all AVs that:
3 e The T-South risk calculated by Exponent is very high, consistent with FEI's intuitive
4 understanding and experience that its dependency on a single pipeline for most of its
5 supply left customers very exposed to supply disruptions;
6 e There was a wide gulf between the risks associated with T-South AVs (AV-1, AV-2, AV-3
7 and AV-54) and all other AVs; and
8 e The risk associated with AVs other than T-South and AV-18, in addition to being much
9 smaller, was also relatively comparable.
10  Moreover, based on FEI's experience with capital projects and understanding of its own system,
11  FEIl considers that: (a) eliminating single point of failure risks across 50+ AVs on its system is not
12  economically practical; and (b) differentiating among those segments so as to justify resiliency
13  specific investments (i.e., where resiliency is the primary project driver) for some and not others
14  would be challenging. That is not to say risk mitigation on these segments would be imprudent,
15 but it does speak to the value of considering such measures in the context of projects that have
16  other non-resiliency drivers.
17  FEl included two quantitative metrics in the 2024 Resiliency Plan that assisted in reaching the
18 above conclusion: (1) the levelized total rate impact; and (2) the risk reduction to dollar of rate
19 impact ratio. The levelized total rate impact assisted in relative comparisons. The risk reduction
20 to dollar of rate impact ratio provided a quantitative threshold of whether the risk mitigation
21  provided was less than the project’s cost of service (i.e., if the ratio was less than 1).
22
23
24
25 On page 159, in paragraph 242 of Appendix RP 2 (the Exponent Report) to Exhibit B-61,
26 Exponent states:
27 Because of the limitations associated with using traditional probabilistic risk
28 assessment to analyze the impacts of low-probability high-consequence events,
29 scenario risk analysis88 has emerged as a suitable method to study and identify
30 the impacts of rare hazard events. Numerous studies advocate for the use of
31 deterministic risk analysis using scenario-based methods in various contexts, 89
32 90 91 92 93 primarily based on the following arguments: a. Scenario risk analysis
33 may reveal mechanisms or local effects that are not present or discernable in
34 probabilistic analysis... b. Scenario risk analysis is deemed appropriate for cases
35 where limited data is available, because their probabilistic analysis contains large
36 uncertainties, and the estimated risks are often highly sensitive to changes in the
37 underlying variables.
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88

89

90

91

92

93

Scenario risk analysis involves developing loss or event scenarios and
determining the consequence given that scenario occurs, without
explicit consideration of the likelihood of the scenario.

National Research Council (2010). Review of the Department of
Homeland Security's approach to risk analysis.

McGuire, R. K. (2001). Deterministic vs. probabilistic earthquake
hazards and risks. Soil Dynamics and Earthquake Engineering, 21(5),
377-384.

Robinson, T. R., Rosser, N. J., Densmore, A. L., Oven, K. J., Shrestha,
S. N., & Guragain, R. (2018). Use of scenario ensembles for deriving
seismic risk. Proceedings of the National Academy of Sciences,
115(41), E9532-E9541.

Bommer, J. J. (2002). Deterministic vs. probabilistic seismic hazard
assessment: an exaggerated and obstructive dichotomy. Journal of
Earthquake Engineering, 6(spec01), 43-73.

Krinitzsky, E. L. (1995). Deterministic versus probabilistic seismic
hazard analysis for critical structures. Engineering geology, 40(1-2), 1-
7.

117.5 Please discuss how FEI determined that the scenario-based risk analysis is an
appropriate risk analysis framework for natural gas system supply disruptions,
given the numerous studies referred to in the preamble all relate to analysis of
seismic risk.

Response:

The following response has been provided by Exponent:

Exponent used a quantitative/probabilistic analysis that considered the likelihood of different
intensities of hazards, and the probability of failure of AVs at each possible intensity. A scenario-
based analysis was not used. A description of the methods used by Exponent are in Sections 4
and 6 of Exponent’s report, with additional information on specific methodologies contained in the
Appendices referenced therein.

Section 10 of Exponent’s report discusses how scenario-based analysis could be a valid approach
for evaluating risk for low-frequency / high consequence events, however, a scenario-based
analysis was not used. The quantitative/probabilistic approach indicated that a no-flow event on
T-South is not a low-frequency event.
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1 On page U-81 of Appendix U to the Exponent Report, Exponent provides Figure U.44 as
2 reproduced below.
T-South (AV-1, -2, -3, -54)
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Figure U.44. Expected annual winter-only GDP loss in million CAD
per year for T-South (AV-1, -2, -3, and -54) for the
Tilbury Alternatives.
3
4 117.6 Please confirm, or explain otherwise, that Figure U.44. provides the residual risk
5 of winter-only GDP loss following implementation of the various Tilbury
6 Alternatives. For example, the residual risk of winter-only GDP loss following
7 implementation of Alternative 8 is approximately $115 million.
8 117.6.1 If confirmed, does FEI consider the residual risk following implementation
9 of Alternatives 7, 8, and 9 to be acceptable or within the ALARP zone.
10
11 Response:
12  The following response has been provided by Exponent:
13  Exponent confirms that the residual annual winter-only GDP loss with Alternative 8 is $115 million
14  CAD. FEl is in the best position to discuss whether this is acceptable or within the ALARP zone.
15 FEl also provides the following response:
16  FEI confirms that Figure U.44 provides the residual risk of winter-only GDP loss following
17  implementation of the various Supplemental Alternatives. FEI notes that Figure U.44 from the
18 Exponent Report presents the risk on an annual basis. Figures U.47 and U.50 (reproduced below)
19  present the risk based on the 23-year and 67-year time horizons, respectively.!?

12 Appendix RP 2 to the 2024 Resiliency Plan, Exponent Report, Appendix U, Section U.5.1.
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1 Please refer to the responses to BCUC IR5 117.3 which discusses FEI's approach to risk
2 tolerances and whether Supplemental Alternatives 7, 8 and 9 are considered to be acceptable or
3 within the ALARP zone.
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Figure U.47. Expected 23-year winter-only GDP loss in million CAD for

T-South (AV-1, -2, -3, and -54) for the Tilbury Alternatives.
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Figure U.50. Expected 67-year winter-only GDP loss in million CAD for
T-South (AV-1, -2, -3, and -54) for the Tilbury Alternatives.
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1 118.0 Reference: PROJECT NEED

2 Exhibit B-60 (Supplemental Evidence), pp. 85 - 87; FEI 2022 Long

3 Term Gas Resource Plan proceeding, Exhibit B-1 (2022 LTGRP),

4 Figure 4-9, p. 4-28

5 Peaking Supply Requirements

6 On pages 85 to 86 of Exhibit B-60, FEI states:

7 The original design capacity of the Base Plant when it was constructed in 1971

8 was 150 MMcf/d of regasification and 0.6 Bcf, which means the Base Plant was

9 designed to provide 150 MMcf/d (i.e., 0.15 Bcf/d) of daily deliverability for 4 days
10 (150 MMcf/d x 4d = 0.6 Bcf). Over the past five decades, FEI's customer demand
11 has increased significantly. The number of gas customers in the Lower Mainland
12 has increased from approximately 200,000 in 1971 to 630,000 in 2023. Since
13 2016/2017 alone, FEI's peak day demand has increased by 125 MMcf/d, which is
14 attributed to: (1) customer growth; and (2) Transportation Service customers (i.e.,
15 RS 23 and 25) returning to bundled service (i.e., RS 3 and 5). The demand growth
16 has increased the need for gas supply resources within the portfolio. FEI's peaking
17 capacity requirements now exceed 150 MMcf/d regasification capacity of the Base
18 Plant, while the energy requirements now exceed 0.6 Bcf.
19 On page 87 of Exhibit B-60, FEI states: “As noted above, FEI requires 200 MMcf/d x 5
20 days (1.0 Bcf) of peaking supply and the majority of that is provided by Tilbury LNG
21 [Liquefied Natural Gas].”
22 In the FEI 2022 Long Term Gas Resource Plan (LTGRP) proceeding, on page 4-28 of
23 Exhibit B-1 (2022 LTGRP), FEI provided the following figure which illustrates forecasted
24 customer demand under different scenarios:

25

Figure 4-9: Annual Demand Scenarios ~ Residential, Commaercial and Industrial Sectors
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1 118.1 Please provide further supporting analysis to illustrate how demand growth has led

2 to a requirement for 200 MMcf/d of regasification capacity and 1 Bcf of storage for

3 peaking supply. For example, but not necessarily limited to: historical and

4 forecasted demand trends and methodologies, explanation of how the load

5 duration curve for the design year informs regasification and storage needs, and

6 supporting commentary to explain key assumptions.

-

8 Response:

9 FEI clarifies that the annual demand forecast presented in Figure 4-9 of the 2022 LTGRP

10  (included in the preamble to this information request) does not, and is not intended to, represent
11 the peak demand requirements that will be served by the TLSE Project. Figure 4-9 shows the
12 demand that is forecast to be used by residential, commercial and industrial customers over the
13  entire year, for each year of the forecast at the time of filing the 2022 LTGRP. It does not correlate
14  to the demand from these customer groups during a short-term peak event (daily or hourly), nor
15 the amount of demand that might occur during an outage on the upstream delivery system. Please
16  refer to the response to BCUC IR5 118.5 for further discussion regarding FEI's peak day demand
17  forecast.
18 FEI plans gas supply resources to meet customer demand in a design year. As shown in the
19 figure below, over the last 10 years, ACP annual design load and peak day demand has increased
20 by 39 Bcf and 129 MMcf/d, respectively. This load increase was primarily driven by Transportation
21  customers returning to Core customers (i.e., RS 23 returning to RS 3). This increase has required
22  FEl to contract additional resources from the market.
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1 Figure 1: ACP Annual Design Load and Peak Day Demand Increase
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In the 2022/23 ACP, FEI provided an analysis to show the impact that the TLSE Project would
have on the gas supply portfolio. The analysis shows if FEI had the option to increase Tilbury
peak day supply from 0.6 to 1 Bcf, peak day sendout would increase from 150 to 190 MMcf/d for
the gas year 2026/27. The details of the analysis are included in Appendix C of the 2022/23 ACP.

FEI files the ACP with the BCUC annually (May 1) based on a portfolio optimization model that
assesses FEI's 5-year resource requirements. The purpose of the model is to determine the least-
cost solution to meet customer demand at various locations across the entire year, using the
following inputs: (1) demand; (2) supply; (3) transportation and storage capacity; and (4) the costs
of securing gas supply resources from the market. Changes to these inputs impact the overall
optimization results as the model rebalances the utilization of resources each year.

Further, each resource (or gas supply contract) has its own characteristics (duration and daily
capacity) that are intended to match the load duration curve. For example:
o Pipeline capacity is contracted to provide base load supply all year round;

o Market area storage is contracted to provide incremental seasonal supply for about 10 to
60 days in a year; and

o LNG storage is used to provide peaking supply for up to 10 days each year when demand
is above the contracted pipeline and storage deliverability.
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1  While the optimal resource requirements are not static, and the required capacity for pipeline and
2  storage will be different as the model captures changes in demand and supply inputs over time,
3 the 39 Bcf annual demand increase supports the need for additional pipeline and storage capacity
4 to meet ACP demand growth. Similarly, the 129 MMcf/d peak day increase supports the need for
5 additional peaking resources.
6 Despite the reduced operating capacity of the Tilbury Base Plant, FEI has retained the same
7  Tilbury LNG capacity (0.6 Bcf and 150 MMcf/d) in the ACP portfolio and, to date, has temporarily
8 contracted pipeline and storage resources to meet the increasing ACP demand. Although it was
9 initially intended that the excess pipeline capacity would be a contingency peaking resource,
10 these resources have also been eroded in the past few years, particularly with Transportation
11  customers returning to Core customers. FEI has had to contract for additional market resources
12  such as call options at the risk of FEI customers potentially paying high commaodity prices on cold
13  days. As explained in Section 3.3.4.2 of the Supplemental Evidence, this approach is suboptimal.
14  The TLSE Project will allow FEI to reduce some of the amount of supply provided through these
15 short-term contracts. For these reasons, FEI determined using 200 MMcf/d with 1 Bcf Tilbury LNG
16  for future ACP resource planning is appropriate and conservative to quantify the gas supply
17  benefits of the TLSE Project.
18  Ultimately, FEI must re-balance its gas supply portfolio to maintain the effectiveness of asset
19 utilization in response to the evolution of the load duration curve over time. The TLSE Project will
20 provide new optionality to the ACP, with the availability of additional peaking supply.
21
22
23
24 118.2 Please confirm, or explain otherwise, that FEI did not outline a need for 200 MMcf/d
25 of regasification capacity and 1 Bcf of storage for peaking supply as part of the
26 original TLSE Application. If confirmed, please explain the key changes that have
27 occurred since the date of the original Application that have prompted a need for
28 increased peaking capacity and storage.
29
30 Response:
31 Not confirmed. FEI has known for many years that additional regasification from the Tilbury Base
32  Plant would help optimize its gas supply portfolio of resources. While the Application was primarily
33 focused on the need to enhance system resiliency to mitigate the risk of a winter T-South no-flow
34  event, FEI also identified the importance of the ancillary benefits that will be provided by the TLSE
35  Project as proposed. For example, in the Application, FEI identified that the TLSE Project “will
36  improve FEI’s physical security of peaking supply as FEI's customer demand grows™3,
37  While, to date, FEI has met its peaking supply requirements with a combination of 150 MMcf/d
38 and 0.6 Bcf from Tilbury (now comprised of 0.35 from the Base Plant and 0.25 Bcf from Tilbury

13 Exhibit B-1-4, Section 4.4.1.5.2, p. 111.
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1 1A, due to the Base Plant operating at reduced fill levels) and additional pipeline capacity on T-
2  South, this approach is suboptimal and only a temporary measure. Through portfolio optimization
3 modelling, FEI determined that 200 MMcf/d of regasification capacity and 1 Bcf of storage for
4  peaking supply was appropriate.
5 Please also refer to the response to the BCUC IR5 118.1.
6
7
8
9 118.3 Please discuss whether FEI has historically experienced any situations where the
10 150 MMcf/day of regasification capacity and/or 0.6 Bcf of storage for peaking
11 supply were insufficient for peak day and/or seasonal peaking requirements.
12
13 Response:
14  FEIl has not experienced any actual supply shortage on peak day or the during winter season;
15 however, the requirements for peaking supply have increased from a planning perspective
16  beyond what the Tilbury Base Plant can provide. To meet increasing peaking demand
17  requirements, FEI has contracted additional resources from the market (i.e., peaking call options
18 and pipeline resources) in a less optimal way than if FEI had more peaking resources than the
19 existing allocation from Tilbury (150 MMcf/d of regasification capacity and the 0.6 Bcf of LNG
20  storage).
21  The proposed TLSE Project will allow FEI to optimize the portfolio by increasing the capacity from
22 150 to 200 MMcf/d, with the potential to use more than 200 MMcf/d in the future should the
23  circumstances change. Please refer to the response to BCUC IR5 118.6 in this regard.
24  Please refer to the response to BCUC IR5 118.1 for further discussion regarding how FEI designs
25  its supply portfolio to match the load duration curve.
26
27
28
29 118.4 Please explain whether in practice, FEI curtails all available interruptible load
30 before utilizing peaking supply from the Tilbury Base Plant.
31 118.4.1 Please discuss whether FEI intends to use similar practices if the TLSE
32 Project is constructed with increased regasification and storage for
33 peaking purposes.
34
35 Response:
36  All available interruptible load may be, but is not necessarily, curtailed prior to utilizing peaking
37  supply from the Tilbury Base Plant.
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1 Decisions to curtail interruptible load are made by weighing available system supply and capacity
2 against minimizing impacts to customers. The current practices for evaluating the need to curtalil
3 interruptible customers will continue if the TLSE Project is constructed, and the TLSE Project
4  provides additional operational flexibility due to the additional regasification capacity and
5 additional volume allocated for planning purposes to gas supply.
6  FEI notes that the above response only applies to the use of LNG supply allocated for gas supply
7  purposes in relevant scenarios. For any scenario involving use of LNG for resiliency purposes
8 (i.e., responding to a no-flow event), all interruptible load is assumed to be curtailed as soon as
9 s practicable.
10
11
12
13 118.5 Please confirm, or explain otherwise, that the peak day is assumed to be the
14 coldest day that is expected to occur once in 20 years.
15 118.5.1 Please discuss if and how FEI's assumptions for peak day, and other
16 cold days which would require peaking supply from Tilbury, take into
17 account potential warming trends resulting from climate change.
18
19 Response:
20 Confirmed. FEI designs the capacity of its system to meet peak demand in cold temperatures and
21 not averages. FEI estimates peak day demand for each weather zone using the extreme value
22  analysis (EVA) methodology. Detailed discussion about the EVA methodology can be found in
23 the response to the BCUC IR1 55 series from the FEI 2022 LTGRP proceeding**.
24 FEI does not explicitly project any bias related to future temperature and climate uncertainty in
25  determining design temperature used to determine peak demand. FEI uses historical weather to
26  statistically predict the likelihood of cold weather and periodically refreshes its calculations,
27  bringing the most recent weather extremes into the 60-year data set used in determining the
28  design temperatures.
29  While on average BC'’s climate is warming, more cold weather patterns are also occurring. Global
30 climate change is expected to alter the intensity and frequency of cold weather events, but
31  whether the cold occurrences will be colder or warmer than currently predicted is uncertain. If
32 climate change ultimately results in colder temperature occurrences, those occurrences will be
33 incorporated into FEI's extreme value analysis in the future and will result in colder design
34 temperatures and higher estimates of peak demand. In contrast, if the data support warmer
35 temperatures, the calculated design temperature in the future will warm, resulting in lower
36  estimates of peak demand.

14 Exhibit B-6, BCUC IR1 55 series: https://docs.bcuc.com/documents/proceedings/2022/doc_69352_b-6-fei-
response-bcuc-irl.pdf.
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1 At this point in time, FEI's considers its determination of design temperatures used to forecast
2 peak demand to be appropriate and not requiring adjustment to effectively deal with and account
3 for climate change. In particular, the current process allows for observed changes in the
4  occurrence of cold temperatures to be incorporated periodically. Nonetheless, FEI continues to
5  monitor for changes to industry practice, standards, and regulations to determine if there is a need
6 to adjust its peak demand forecasting methodology to account for climate change.
7
8
9
10 118.6 Please confirm, or explain otherwise, whether 200 MMcf/day is the maximum
11 sendout which FEI would require on the peak day.
12 118.6.1 If confirmed, please explain why FEI requires storage equivalent to five
13 peak days. As part of the response, please clarify whether FEI assumes
14 for planning purposes that five peak days would occur in the same winter.
15
16 Response:
17  FEI confirms that its peaking capacity requirements are approximately 200 MMcf/d at present;
18  however, 200 MMcf/d would not be the maximum regasification used for gas supply purposes if
19 FEl had more regasification capacity available and at least 1.0 Bcf of storage (as it would with the
20  Preferred Alternative).
21  Peaking requirements for Tilbury LNG can change each year depending on the load profile and
22 other ACP resources available in the market. LNG is typically reserved as the last resource to
23  provide up to 10 days of peaking supply each year. The short duration (i.e., up to 10 days) is due
24  to the limited inventory the LNG facility can hold.
25  Access to more than 200 MMcf/d of regasification, combined with more storage, as part of the
26  TLSE Project provides a valuable option for future gas supply portfolio planning to meet the
27  changing load profile, and to provide flexibility in contracting market area resources. The flexibility
28  of sending out more than 200 MMcf/d is only practical when a larger LNG reserve of at least 1.0
29 Bcf is available for gas supply. In particular, a 0.6 Bcf LNG reserve with 200 MMcf/d of
30 regasification would use up Tilbury peaking supply in only 3 days.
31  FEIl notes that its reference to five peak days was not intended to suggest that FEI is assuming
32  five peak days occur in a single winter. Nor was it intended to suggest that FEI only needs LNG
33 on five days in a winter. It is common in the industry to express the duration of peaking supply
34  provided by an LNG facility based on the total volume available divided by the peaking supply
35 requirements for planning purposes (i.e., 1 Bcf/ 200 MMcf/d = 5 days). Despite this measurement
36  convention, the actual daily sendout from storage will be different each day and different across
37 each year depending on winter weather and the market conditions which might allow FEI to buy
38  spot supply at reasonable prices and save LNG for the remaining winter.
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1
2
3
4 118.7 Please clarify whether Figure 4-9 in the FEI 2022 LTGRP includes interruptible
5 demand.
6
7 Response:
8 Confirmed. Figure 4-9 in the 2022 LTGRP displays the End Use Annual Method Demand
9 Reference Case and alternate scenarios for the residential, commercial, and industrial demand
10 categories. The figure includes RS 7, 22 and 27, which are considered interruptible.
11  For added clarity, FEI would not typically exclude interruptible rate schedules from annual demand
12  projections as FEI is required to meet demand requirements of these customers except during
13  short periods of curtailment that occur from time to time. However, FEI would typically exclude
14  interruptible rate schedules from peak demand charts which aim to show the peak load for which
15 FEIl must secure supply resources to serve, including on-system storage.
16  FEl's analysis in the 2024 Resiliency Plan and Supplemental Evidence all assumes that
17  interruptible customers have been curtailed already, such that only firm load is accounted for
18 when measuring consequences and risk. This likely understates the impacts of a winter no-flow
19 event on FEI's customers because interruptible customers, while able to accommodate short
20 interruptions due to having a back-up capability, may not be able to operate that back-up capability
21  for the entirety of a hatural gas outage lasting many weeks.
22
23
24
25 118.7.1 Please confirm, or explain otherwise, that under FEI's Planning scenario
26 in the 2022 LTGRP, firm customer demand from residential, commercial,
27 and industrial customers is forecasted to decline over time.
28
29 Response:
30 Confirmed. In Figure 4-9 in the 2022 LTGRP, the Diversified Energy (Planning) Scenario shows
31 that customer annual demand from residential, commercial, and industrial customers will decline
32  slightly from 207 PJ in 2019 to 201 PJ in 2042. This scenario includes considerations for
33 electrification in the residential, commercial and industrial sectors, which models the demand
34  trajectory that reaches 25 percent electrification of residential and commercial demand and 10
35 percent of industrial demand by 2050. Please refer to the response to BCUC IR5 118.1 where
36  FEI clarifies that the annual demand forecast presented in Figure 4-9 in the 2022 LTGRP does
37 not, and is not intended to, represent the peak demand requirements that will be served by the

38

TLSE Project.
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1 Please note that Figure 4-9 includes interruptible Rate Schedules 7, 22 and 27, as stated in the
2 response to BCUC IR5 118.7.
3
4
5
6 118.7.2 Please discuss how FEI takes into account its future demand forecasts
7 in considering the required sizing of regasification and storage for
8 peaking supply.
9
10 Response:
11  FEl used the design load forecast of gas year 2019/20 to determine required peaking supply. As
12  discussed in the response of BCUC IR5 118.1, the demand for FEI's ACP customers has
13 increased significantly since the Application was filed. This has increased the needs for all
14  resource types, including peaking supply. FEI assesses the required peaking supply during the
15 development of the ACP and has provided the results in Appendix C of the 2022/23 ACP.
16  FEI recognizes future demand forecasts could change, which will change the peaking supply
17  requirements and other resource needs in the ACP over time. If future requirements for peaking
18  supply decrease, FEI's gas supply portfolio has the flexibility to de-contract market area resources
19  when the contracts expire. Similarly, if FEI's peaking requirements increase, the TLSE Project’s
20  ability to provide more than 200 MMcf/d would provide additional optionality for FEI in the future.
21  Please refer to Section 4.5.5 of the Supplemental Evidence, which discusses how an on-system
22 LNG facility is a unique asset when it comes to the flexibility afforded in response to changing
23 load. Please also refer to the response to BCUC IR5 129.5.2.

24
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1 119.0 Reference: PROJECT NEED

2 Exhibit B-60 (Supplemental Evidence), p. 86
3 RS 46 LNG Sales

4 On page 86 of Exhibit B-60, FEI states:

5 Using Tilbury 1A tank volumes for peaking supply is only possible at present
6 because LNG sales growth has been slower than anticipated to date; however, the
7 recent provincial and federal 