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April 22, 2026

The Public Utilities Board of Manitoba

400-330 Portage Avenue

Winnipeg, MB R3C 0C4

Attention: Rachel McMillin, Executive Director & Secretary VIA E-MAIL
Dear Ms. McMillin:

Re: MANITOBA HYDRO'’S 2025 IRP & MNF REVIEW

RESPONSE TO MOTIONS ON BOARD ORDER 55/26 AND ROUND | INFORMATION
REQUESTS

Manitoba Hydro is in receipt of the submissions filed on April 17, 2026 by the Manitoba Industrial
Power Users Group (“MIPUG”), the General Service Small and General Service Medium
Customer Classes (“GSS/GSM”), the Manitoba Eco-Network and Environmental Defence
(“MEED?”), and the Consumers Coalition (“Coalition”). Manitoba Hydro is also in receipt of the
motions filed on April 20, 2026 by MEED, the Coalition, and Wa Ni Ska Tan. Finally, Manitoba
Hydro is in receipt of MEED’s additional request filed on April 21, 2026. These motions request
the Public Utilities Board (the “PUB” or the “Board”) to direct Manitoba Hydro to provide full and
adequate responses or access to confidential information with respect to certain Round 1
Information Requests.

Manitoba Hydro is not providing further submissions in respect of the Round 1 Information
Requests (“IRs”) that were the subject of the motions filed by the Coalition, GSS/GSM, and MEED
prior to Manitoba Hydro’s filing of Round 1 IR responses (the “Preliminary Motions”). To assist
the Board, Manitoba Hydro has addressed new information in the April 17, 2026 submission from
MEED and GSS/GSM that is relevant to the matters raised in their preliminary motions. Manitoba
Hydro notes that based on its responses to Round 1 IRs, the Coalition has withdrawn its motion
with respect to CC/MH [-44, CC/MH 1-45 a-c), CC/MH 1-46, and CC/MH I-56.

Manitoba Hydro understands that the PUB will adjudicate these motions under the PUB Rules of
Practice and Procedure (the “Rules”), particularly Rules 34 and 35.

Manitoba Hydro’s reply to the motion on each information request at issue is provided below.
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1. Manitoba Hydro’s Comments on IR Scope and Rationales

In addition to all specific responses to motions filed by the interveners, Manitoba Hydro is first
addressing a few interconnected issues relating to information requests and motions which lack
sufficient rationale.

Subsection 33(6) of the Rules of Practice and Procedure of The Public Utilities Board (the “Rules”)
states that information requests “must be in the form attached as Appendix B, or in another form
approved by the board for that purpose” (emphasis added)." The aforementioned Appendix B
includes, amongst other things, the requirement for information requests to include the preamble
(if any), the question, and the rationale for the question (emphasis added).?

From the outset, interveners are required to properly articulate, amongst other things, the
rationale for their information requests. In other words, interveners are required to explain the
relevancy of their question as it directly relates to the PUB’s review of the integrated resource
plan. The information sought must contribute to a better understanding of the issues that are
material for the Board’s review to warrant further regulatory process and expense required to
prepare and provide the requested information.

The Manitoba Courts have continuously cautioned against conducting “fishing expeditions” going
as far to hold that:

“[ilf counsel cannot articulate a reasonable theory upon which the documents to be
discovered are relevant, then the documents should not have been produced. Litigants
should not be deterred from prosecuting or defending an action by unnecessary
discovery.”™

It is impossible and not proper for Manitoba Hydro to guess the rationale for information requests.
The process now before the Board is a review of the integrated resource plan, and fishing
expeditions or full-on civil litigation style of discovery is improper and ought not to be permitted.

The Manitoba Courts have further emphasized that there is a “heavy onus” on parties seeking
additional documents to be provided (emphasis added).*

Additionally, in citing case law from Manitoba, the Superior Court of Ontario has held that the
following factors must be considered:

' Subsection 33(6) of the Rules, page 20 of 51.

2 Appendix B of the Rules, page 44 of 51.

3 Tundra Oil & Gas Limited v. Enbridge Bakken Pipeline Company Inc., et al. & Matrix Solutions Inc., et
al., 2018 MBQB 39 (“Tundra Oil & Gas”) at para 25, citing J-Sons Inc. v. N.M. Paterson & Sons Limited,
2023 MBQB 199.

4 Tundra Oil & Gas at para 27, citing Bartmanovich v. Manitoba Crop Insurance Corp., 1998 CanLll 27826
(MB QB), [1998] M.J. No. 373.
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o whether the time required for the person to produce the document would be unreasonable;

¢ whether the expense associated with producing the document would be unjustified;

o whether requiring the person to produce the document would cause the person undue
prejudice;

¢ whether requiring the person to produce the document would unduly interfere with the
orderly progress of the action; and

¢ whether the information or the document is readily available to the party requesting it from
another source.®

In the same decision, the Ontario Superior Court went on the emphasize that in addition to the
foregoing factors, relevance must be considered, as well as a consideration as to “possession,
control, or power of a party”, noting that “[mjere physical possession is not sufficient. ‘Sole legal
possession means the right and power to deal with the documents, not just the fact of physical
possession.”®

In summary, in accordance with the Board’s governing Rules, and the persuasive articulated case
law, the Board must first be satisfied that the moving parties have properly articulated the rationale
for their questions and that the information sought will contribute to a better understanding of
issues that are material for the Board’s review; namely in this instance, the overarching matter of
reviewing Manitoba Hydro’s IRP to ultimately make certain recommendations for consideration
by the Minister of Finance with respect to Manitoba Hydro’s IRP. Only once this “heavy” onus has
been initially satisfied, ought the Board then consider the merits of the motions at hand, and
determine if further regulatory process and expense is warranted for Manitoba Hydro to provide
the information requested with specific regard to the Rules and the persuasive case law.

2. Responses to Intervener’s Motions on Incomplete Responses

Manitoba Hydro’s response to each intervener's motion pertaining to incomplete responses
follows.

Response to MEED’s Motions

On April 20t and 21st, 2026, MEED filed motions for further responses to the following IRs:

e MEED/MH I-19 c);
e MEED/MH I-22 c);
e MEED/MH I-23 a);

5 Big Thunder Windpark Inc. v. Ontario (Minister of the Environment), 2019 ONSC 7252 (“Big Thuder
Windpark”) at para 99.
8 Big Thunder Windpark at para 100.
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e MEED/MH I-24 ¢ & e);
e MEED/MH I-28 (sic);

e MEED/MH I-30 b); and
e MEED/MH I-31 a)

Manitoba Hydro’s response to each of MEED’s submissions on the above noted IRs follows.

With respect to MEED/MH 1-19 ¢), Manitoba Hydro is enclosing an updated response for this IR,
which provides the links to the sources for the underlying battery cost and performance
assumptions from the U.S. Energy Information Agency and the National Renewable Energy
Laboratory. The Electric Power Research institute (“EPRI”) is a third-party industry group that
develops propriety information that is available through a subscription. It is covered by a
confidentiality agreement and cannot be readily provided publicly. Reports are also directly
available from EPRI for purchase on an individual basis by hon-members.

With respect to MEED/MH 1-22 c¢), Manitoba Hydro is enclosing an updated response for this IR
to add Attachment 5 which includes the source data for the $40/MMBTU assumption. This
assumption was based on the cost Environment and Climate Change Canada was assuming for
NextGrid in December 2022.

With respect to MEED/MH 1-23 a), detailed tables comparing information provided in Appendix 6
and Appendix 7.1 have not been provided as the information in Appendix 7.1 is primarily
supplemental to what is included in Appendix 6, preventing direct comparisons. All the requested
information is provided in the appendices, appropriately organized as base resource option data
in Appendix 6 and modelling information in Appendix 7.1. Both appendices provide information
organized by resource type.

With respect to MEED/MH 1-24 c) & e), Manitoba Hydro was asked to provide information that
requires a comparison with information contained in a third party manual, which did not inform the
IRP analysis. Manitoba Hydro responded to MEED/MH 1-24 ¢) by providing a table of listing the
summary of cost and benefits that are monetized and included in the net system cost calculation.
However, as noted in the response, completing the assessment based on the impacts listed in
the NSPM would require a thorough review of that manual, which is not reasonable to complete
in the timeframe provided for responding to information requests. Manitoba Hydro rejects MEED’s
argument that “part e) is even easier to answer”. MEED/MH 1-24 e) requested Manitoba Hydro to
identify, from a third party report, which cost-effectiveness test best describes or corresponds with
the approach to calculating net system costs used by Manitoba Hydro. Section 9.2 of Appendix
7.1 details all considerations included in the net system cost and available for MEED to make a
comparison to a third party report. In Manitoba Hydro’s view, the response provided is sufficiently
responsive.
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MEED’s motion indicated MEED/MH 1-28 which Manitoba Hydro believes is a typo and is
responding regarding MEED/MH 1-29 which was answered as being available by the deadline for
Round 2 IRs of May 22, 2026. Manitoba Hydro will strive to provide the responses to MEED/MH
I-29 sooner than the deadline for Round 2 information requests and will provide the response in
parts, as it becomes available.

In response to MEED/MH 1-30 b), Manitoba Hydro provided details on how the prices for each of
the biofuels was estimated. As outlined in the response to MH/CC I-21 c¢), the combustion turbines
in the Recommended Development Plan are expected to run infrequently on average, thus the
price of the fuel used in combustion turbines has a relatively minimal impact on the economics of
the combustion turbines - changes in biomethane costs are not expected to have a material
impact on the overall costs of the Recommended Development Plan.

Manitoba Hydro does not assume it can acquire fuels "at cost" (i.e., assumed fuel costs are not
based solely on the cost to produce that fuel). Manitoba Hydro assumed market-based commodity
prices for modelled fuel costs, which includes a variety of considerations:

e As outlined in the response to MEED/MH 1-29 b), for natural gas Manitoba Hydro includes
a market-based "commodity price", a "GHG price", and "transportation costs".

o Asoutlined in the response to MEED/MH I-30 b), biodiesel costs are based on a third party
market forecast price and adders for transportation to local generation as well as a
premium based on the historical relationship between biodiesel and fossil diesel.

e The solid biomass cost is intended to reflect an aggregate of costs to have the fuel
processed and delivered to a generation facility - it does not only reflect the base cost of
straw.

o The biomethane cost was intentionally selected as being conservatively high, compared
to various RNG markets and RNG projects in North America. For clarity, and in alignment
with the provided reference, the cost of biomethane is held constant in real dollars over
the study horizon - it increases in nominal dollars.

With respect to MEED/MH 1-31 a), Manitoba Hydro clarified in CC/MH 1-45 a-c) that the electric
and gas segments cover the period from 2024/25 to 2044/45, and the financial analysis was not
extended to 2049/50. Therefore, information to 2049/50 requested by MEED does not exist. As
noted in Manitoba Hydro’s response to PUB/MH 1-73 a), it was neither practical nor feasible to
prepare financial analysis for all potential development plans, sensitivities, and load scenarios.
No development plans were created specifically for the gas segment. Instead, the analysis
focused on the potential financial impacts of lower natural-gas consumption in Manitoba over the
20-year planning horizon, with the 2024 Natural Gas Volume Forecast and the 2-Medium
consumption scenario selected for this analysis. Undertaking a gas financial analysis for
additional development plans or load sensitivities would provide no added insights or have any
bearing on the investments required in the Recommended Development Plan to 2035.
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Furthermore, financial analysis for the gas segment for LP3 and the load sensitivity would need
to be developed from scratch and Manitoba Hydro estimates this work would take over 120 hours
(assuming no other analysis needs to be undertaken in support of other IRs).

Additional comments in relation MEED/MH I-1a-e

Manitoba Hydro submits that the level of granular model input and output data requested by
MEED in MEED/MH I-1 a-c) is neither necessary nor appropriate for this proceeding. Although
the SDDP and OptGen models do not use hourly load data directly, the output files contain
information such as generation by resource type, import and export volumes under given storage
or water flow conditions, and associated revenues and costs. When combined, this data could
allow parties to infer Manitoba Hydro’s market price forecasts and operational constraints,
including reservoir assumptions, minimum generation levels, and transmission limits. Manitoba
Hydro is concerned that disclosure of this information, even on a confidential basis, could reveal
commercially sensitive information or enable back-calculation of values the Board has previously
recognized as requiring protection.

In addition, the requested files were not created for external use and contain nuances that are not
apparent from the values alone. Without extensive guidance from Manitoba Hydro’s subject
matter experts, there is a significant risk of misinterpretation or misuse, which could add
complexity to the hearing process due to incorrect assumptions being made and/or incorrect
results being derived. Providing such guidance would be resource intensive, as evidenced by the
year-long engagement effort undertaken by multiple Manitoba Hydro subject matter experts with
Daymark which involved multiple meetings and follow-up questions. Manitoba Hydro has instead
provided comprehensive documentation, including PSR methodology manuals, model
schematics, and detailed scenario descriptions, which Manitoba Hydro submits is sufficient for
MEED to understand the modelling framework and to address the issues identified in its rationale.

Manitoba Hydro is concerned by MEED’s suggestion that it may “seek permission before
attempting to put any such materials on the public record”. Information filed by Manitoba Hydro
as CSl is under no circumstance to be placed on the public record. The requirement to assess
each such request from each intervener would add complexity and effort and not save time as
MEED appears to assume.

Lastly, preparing these files for disclosure is not a trivial task and would require careful review to
remove confidential or commercially sensitive information. While Manitoba Hydro could, if
deemed essential by the Board, provide a combined output file for the Recommended
Development Plan with values removed, the vast amount of information already provided in
response to MEED/MH I-1 d) and e), in Manitoba Hydro’s original submission, and in Manitoba
Hydro’s IR responses, offers equivalent insight without the risks associated with releasing raw
modelling files.
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Response to Coalition’s Motion

On April 20, 2026, the Coalition filed a motion for further responses to the following IRs which all
pertain to the engagement process:

e CC/MH I-52;
e CC/MH I-53 b);
e CC/MH I-57 d); and
e CC/MH I-59 b).

Manitoba Hydro'’s response to each of the Coalition’s submissions on the above noted IRs follows.

By way of context, the general public surveys were designed to get Manitobans thinking and
talking about future energy planning. It provided a broad opportunity for anyone that wanted to
participate to learn more about how Manitoba Hydro is approaching energy planning and join the
on-going energy planning conversation that was started with the 2023 IRP. As indicated in the
engagement report the promise to the public was to keep the public informed, listen to and
acknowledge concerns and provide feedback on how public input influenced decisions. This
approach to broad public engagement differs from formal or academic research in that its intent
was not to produce statistically significant and representative results and outputs. As such, the
outputs of the analysis include high-level themes as listed in reporting materials already provided.
Granular analysis of qualitative data including the use of coding trees were not used or necessary
for this type of engagement approach and are therefore not available.

As a result:

o with respect to CC/MH 1-52, Manitoba Hydro does not have detailed coding trees to
provide. Manitoba Hydro submits that there is no additional information that it can provide.

¢ with respect to CC/MH 1-53 b), demographic questions were included in the public survey
to get a high-level understanding of who Manitoba Hydro was hearing from in the
engagement process. This demographic data was reported on at an aggregate level. As
this was a public engagement and not an academic research study, an in-depth cross-
tabulation analysis with respect to demographic questions was not necessary and not
completed.

o with respect to CC/MH 1-57 d), which requested Manitoba Hydro to identify the
themes/codes used to organize the material collected during engagement with large
industrial customers, there are no full coding trees to provide. As noted in the response,
the response trends, common themes, and conclusions are summarized in the 2025 IRP
Engagement Report — Appendix A.
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e with respect to CC/MH 1-59 b), which requested Manitoba Hydro to identify the
themes/codes used to organize the material collected during TAC meetings, there are no
full coding trees to provide. Manitoba Hydro views its response to be complete.

For the foregoing reasons, Manitoba Hydro submits that the PUB ought to dismiss the Coalition’s
motion for further responses to these IRs.

Response to Wa Ni Ska Tan’s Motion

Wa Ni Ska Tan requests that the Board exercise its statutory jurisdiction to compel the production
of the requested information in a form that adequately protects the identities of individual
participants for the following IRs:

¢ Wa Ni Ska Tan/MH 1-2;
¢ Wa Ni Ska Tan/MH I-5; and
e Wa Ni Ska Tan/MH I-10

These IRs generally pertain to requests for disclosure of raw survey and interview data as well as
meeting notes from workshops with Interested Parties and with the Technical Advisory Committee
(“TAC”). In support of its motion, Wa Ni Ska Tan argues:

a. that the Board has power to order the production of documents;

b. that The Freedom of Information and Protection of Privacy Act (“FIPPA”) does not
affect the Board’s powers and expressly authorizes disclosure; and

c. the Board can balance privacy concerns with procedural fairness.

Manitoba Hydro addresses these points and additional considerations about the reasonableness
and necessity of disclosing this information below.

a) Board’s powers to order production of documents

Wa Ni Ska Tan relies on section 74(2) of The Public Utilities Board Act (the “PUB Act’) in support
of its contention that the Board has the power to order the disclosure of the requested information
to support its comprehensive review of the IRP. Manitoba Hydro submits that section 74(2) of the
PUB Act is not applicable to this proceeding. Notably, section 2(5) of the PUB Act clearly limits
the application of that legislation to Manitoba Hydro:

2(5) Except as otherwise provided in The Manitoba Hydro Actand in
subsections (5.1) to (5.4), this Act does not apply to Manitoba Hydro and the
board has no jurisdiction or authority over Manitoba Hydro.
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Manitoba Hydro acknowledges that the PUB’s Rules apply to the PUB’s review of the 2025 IRP”
and the Board has the ability to “order a party to produce a document related to the hearing.”®

For the reasons set out in the applicable IR responses and in this letter, Manitoba Hydro submits
that the Board should not require it to produce the documents requested by Wa Ni Ska Tan.

b) Authorization to disclose personal information under FIPPA

Wa Ni Ska Tan argues that FIPPA does not affect the Board from ordering disclosure and
authorizes Manitoba Hydro to disclose the personal information under section 44(1).

Manitoba Hydro agrees that in accordance with FIPPA, it may disclose personal information
where expressly authorized by statute or where disclosure is required by law. However, the
discretion to grant access under FIPPA should not be a factor in the Board’s decision to order to
produce information.

In the context of the IRP process, the Board can order the production of information which is
relevant to the hearing. Manitoba Hydro asserts that the information requested by Wa Ni Ska Tan
is neither relevant to, or necessary for, the matters under consideration by the Board. As
determined in Order 39/26, the Board will “review whether Manitoba Hydro’s stakeholder and
public engagement process is appropriate in the context of an integrated resource plan.” Manitoba
Hydro submits that a review of its engagement process does not require a fulsome review of all
survey and interview data, or meeting notes, that were provided by third parties to Manitoba Hydro
on assurances of confidentiality.

Wa Ni Ska Tan argues that because Manitoba Hydro has discretion to disclose information under
FIPPA, it should be required to disclose the information in an IR. Manitoba Hydro submits that the
primary test for disclosure in this proceeding is relevance but if the Board were to consider the
criteria for discretionary disclosure set out in FIPPA, Manitoba Hydro submits that 44(1)(q) and
(j.1) are not applicable in the circumstances.

e Section 44(1)(q) of FIPPA authorizes Manitoba Hydro to disclose personal information for
use in legal proceedings to which it is a party. Manitoba Hydro respectfully submits that
the IRP review is not a “legal proceeding” as contemplated in FIPPA. As noted in the
Manitoba Freedom of Information and Protection of Privacy Resource Manual, “Legal
proceedings’ are proceedings before a court, tribunal or other body that has authority, by
law or consent, to make decisions about a person's rights.® The Board’s jurisdiction in the

7Order in Council No. 12/2026.
8 Rule 29(2).
9Online: Chapter, at 6-195.
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IRP review is as set out in section 38.1(4) of The Manitoba Hydro Act and the Order in
Council, which requires the Board to review the IRP and issue a report to the Minister of
Finance with the PUB’s recommendations. No decision is made by the PUB in this
proceeding and the subsequent report with recommendations will not impact an individual
person’s rights.

e Section 44(1)(j.1) of FIPPA authorizes Manitoba Hydro to disclose personal information
for the purpose of:

o (i) evaluating or monitoring a service, program or activity of [Manitoba Hydro]; or
o (ii) research and planning that relates to a service, program or activity of [Manitoba
Hydro].

Manitoba Hydro submits that its public engagement and stakeholder consultations are not
a service but acknowledges they are a program and activity of Manitoba Hydro.

Section 44(1)(j.1)(i) authorizes disclosure of personal information for the purpose of
evaluating or monitoring a service, program or activity of Manitoba Hydro. Manitoba Hydro
submits that this is intended to apply to formal evaluation or monitoring by or for Manitoba
Hydro or by a party which has formal authority to evaluate or monitor its services, program
or activity. Manitoba Hydro submits that a formal evaluation and monitoring of its public
consultation and stakeholder engagement program and activities is outside the scope of
Wa Ni Ska Tan’s intervention. Therefore, disclosure of personal information cannot be
authorized for the purposes described in section 44(1)(j.1)(i).

Section 44(1)(j.1)(ii) authorizes Manitoba Hydro to disclose personal information where
necessary for the purpose of Manitoba Hydro’s own research and planning relating to its
services, programs and activities. It does not apply to disclosure to a third party for that
party’s research purposes.

Even if the Board accepts Wa Ni Ska Tan’s argument about authorized disclosure under sections
44(1)(q) or (j.1) of FIPPA, in accordance with FIPPA, Manitoba Hydro may disclose personal
information for one of the purposes listed in clauses (a) to (dd); it is not required to disclose the
information. In exercising its discretion to disclose, Manitoba Hydro must act reasonably and may
take into consideration all relevant factors including the administrative effort and resources
required to comply with a request for information.

With respect to the Board’s ability to exercise its discretion to order disclosure, Wa Ni Ska Tan
relies on a 2002 Manitoba Labour Board decision, Manitoba Liquor Control Commission v MGEU
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(“MGEU’). However, that decision is distinguishable on numerous grounds, including, inter alia,
the following:

MGEU involved an employee that grieved being denied a position. The grievor was one
of about twelve employees that applied for one of five job openings (para 6). From this,
the grievor sought eleven items (categories) of disclosure from the approximate twelve
applicants (para 4);

o To the best of Manitoba Hydro’s knowledge, Wa Ni Ska Tan did not participate in
the engagement process through the general public survey, as an Interested Party
or as a member of the TAC;

o Manitoba Hydro received 6,800 responses to the Round 1 General Public Survey
and 5,700 responses to the Round 2 General Public Survey;

Of the eleven items of disclosure sought in MGEU, the employer agreed to provide nine
of those items as long as they were subject to limitations (para 12);1°

Section 120(1)(e) of The Labour Relations Act (Manitoba) expressly provides authority to
the arbitrator (para 23). For ease of reference, this section reads as follows:

o 120(1) An arbitrator or arbitration board has, in respect of any matter submitted to
arbitration power... (e) to require any party, during or prior to any hearing held or
to be held in respect of the matter, to produce documents which are or may be
relevant to the matter and to furnish particulars of any allegation, statement or
position made or taken by the party;

o As indicated above, the PUB Act does not have a similar section applicable to
Manitoba Hydro or to this proceeding;""

In MGEU the arbitrator denied disclosure on the tenth item (para 39). In reaching this
position, the arbitrator held, iner alia, as follows;

o “... An arbitrator must look at the nature of the dispute and the particular issues
that need resolution to determine whether the information requested is arguably
relevant and bears a clear nexus to the issues in dispute. It is important to keep
control over proceedings by preventing attempts to engage in a ‘fishing expedition’
for information to determine if a case exits or to engage in discovery” (para 36);
and

The final eleventh item was not disclosed because the employer had advised they had
provided everything already and would produce anything else that may arise (para 40).

0 As noted at para 15, those limitations were cited in the case of Ottawa-Carleton Roman Catholic
School Board v. Employees’ Assn. of Ottawa-Carleton (Ontario Arbitration).

" Rules are a form of regulation, and regulations cannot override statute (Rocklake Enterprises Ltd. v.

Timberjack Inc., 2001 ABCA 191 at para 19).
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c) Balancing privacy concerns with procedural fairness

Wa Ni Ska Tan submits that to address privacy concerns, the Board can direct Manitoba Hydro
to redact certain confidential portions of the documents should it find that disclosure is likely to
result in an unjustified (unreasonable) invasion of third-party privacy. Manitoba Hydro notes that
the Board is not bound by FIPPA but acknowledges that the legislation provides a useful
framework for analyzing privacy interests. As noted in its IR responses, Manitoba Hydro is not
willing to file the requested information on the public record or in confidence with the Board.

In Spence et al v. Manitoba et al, 2023 MBKB 107, the applicants sought production of redaction
portions of a Final Licence consultation record and, in particular, information for each community
consulted by the Province of Manitoba in the context of the Province’s decision to issue a Final
Licence under the Water Power Act to Manitoba Hydro for the Churchill River Diversion. Most of
the redacted information consisted of the confidential information of Indigenous communities not
party to the judicial review. In his decision, Chief Justice Joyal noted that “Manitoba treats all
information received during the consultation process as confidential and that appropriately,
Manitoba leaves it to Indigenous communities to decide whether disclosure of their information
may cause harm.”'? Chief Justice Joyal accepted Manitoba’s evidence “that the disclosure of the
redacted information would in fact harm Manitoba’s relationship with Indigenous communities who
have come to expect that their information will remain confidential” and “[r]etaining the integrity,
freedom and openness of these reconciliatory discussions is appropriately noted by Manitoba as
an important public interest.”"3

Furthermore, the applicants argued as an alternative measure, that an unredacted version of the
record be filed under seal. Chief Justice Joyal noted that “this alternative measure would not avoid
the harm to the identified public interest [...] [t]he potential consequential harm would accordingly
remain: the undermining of Manitoba’s relationship with the Indigenous communities with whom
it seeks to engage in reconciliation advancing Crown-Indigenous consultations, which require a
requisite level of free and open communication.”'

While Manitoba Hydro did not engage in s. 35 consultations with third parties, it submits that the
same principles accepted by the Court of King’s Bench are applicable in respect of its engagement
process. The voluntary disclosure of information provided by all survey respondents, Interested
Parties, and the Technical Advisory Committee, on a confidential basis, severely undermines
Manitoba Hydro’s credibility and relationship with these individuals, who were informed their
responses would remain confidential.

2 Spence et al v. Manitoba et al, 2023 MBKB 107 at para 96 [“Spence”].
13 Spence at para 87.
4 Spence at para 98.
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As set out in Attachment 1.2, 2025 Engagement Report, Manitoba Hydro engaged with:

e The public, including through two general public surveys;

¢ Interested Parties, through engagement sessions;

e Indigenous Nation leadership, large industrial customers, and municipalities, through
surveys and interviews; and

o The Technical Advisory Committee, of which members developed a Terms of Reference
to guide their participation and met several times between October 2024 and December
2025.

Respondents to the General Public Round 1 Survey were advised by Manitoba Hydro that all
responses are confidential.’> Respondents to the General Public Round 2 Survey were advised
by Manitoba Hydro that their personal information would not be used or publicized. The TAC
Terms of Reference explicitly state that meeting notes will be prepared and shared to provide a
summary for the TAC discussions without attributing feedback to a specific individual or group.'®

In Manitoba Hydro’s view, the Board should not order Manitoba Hydro to disclose third party
information that was provided to it with assurances of confidentiality. To do so, even with some

redactions, is not in the public interest.

d) Other Considerations That Support No Further Production

As noted above and in response to the IRs that are the subject of this motion, engagement
participants provided feedback on the 2025 IRP on the understanding that their comments and
responses would remain confidential. Manitoba Hydro submits that its responses to Round 1 IRs
strike an appropriate balance of being responsive while respecting third parties’ privacy
expectations. The production of further raw survey, interview data, and meeting notes from
workshops with Interested Parties and the TAC are not critical to, and will not contribute to, a
better understanding of the material IRP issues that are before the PUB for review and
recommendations. For these reasons, Manitoba Hydro submits that the Board ought not to
compel further responses.

In response to WNST/MH I-2, Manitoba Hydro identified non-confidential information about its
engagement activities with the Manitoba Métis Federation (the “MMF”). Manitoba Hydro notes
that the MMF is a separate entity from Wa Ni Ska Tan and it would not be appropriate for Manitoba
Hydro to disclose interview questions and results from its engagement with the MMF. Manitoba
Hydro provided assurances that identifying information would not be shared. Manitoba Hydro is
concerned that an order requiring it to disclose this information would significantly erode the trust
between it and the MMF and would not be in the public interest.

'S |RP Engagement Report Appendix A at PDF p. 6
6 IRP Engagement Report Appendix A at PDF p. 415.
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With respect to WNST/MH I-5, as noted in response to CC/MH I-61 a), and provided in Attachment
1 to that response, Manitoba Hydro has disclosed responses to the survey questions that do not
disclose personal information from the General Public Round 1 survey (6,800 responses). The
information that was omitted from the Excel spreadsheet consists of optional response fields:

e Open ended fields

e Customer contact information
o Employee field

e Business Name

e Agerange

¢ Indigenous identity

e If they live on a reserve

e Visible minority identity

e Postal code & FSA

While some of the information in isolation would not reveal personal information (e.g., postal code
and FSA), disclosing this information in a full package or with some combinations could reveal
personal information of the respondents. The time required to “scrub” the data, such that the
responses are not attributable to any person or group, would take approximately 320 hours given
the volume of responses. However, there are concerns that even after this review what Manitoba
Hydro might consider scrubbed could still be a statement, phrase or position that may personally
identify an individual, business or Nation.

Furthermore, in addition to the confidentiality considerations, Manitoba Hydro continues to
question the significance and relevance of disclosing this detailed level of information and how
doing so could assist the PUB in its review of Manitoba Hydro’s IRP. Additionally, Manitoba Hydro
questions the relevance of providing disaggregated, raw survey data. As noted above, Manitoba
Hydro’s approach to broad public engagement differs from formal or academic research in that
its intent was not to produce statistically significant and representative results and outputs. As
such, the outputs of the analysis include high-level themes as listed in reporting materials
provided.

Wa Ni Ska Tan’s stated rationale for requesting this information is, in part, to assist in the
evaluation of the extent and quality of public engagement. Manitoba Hydro submits that the
disaggregated demographic information would not assist in meeting this stated objective as the
data that was not provided in the Attachment was optional (i.e. not every respondent provided all
demographic information) such that no strong conclusions could be reached regarding whether a
person or Nation is Indigenous and their locality to assess the representativeness and inclusivity
of Manitoba Hydro’s public engagement.
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With respect to WNST/MH 1-10, Manitoba Hydro reiterates its response to the information request.
TAC feedback received related to economic reconciliation is shared in Attachment 1.2 — Appendix
A. As noted in the document (e.g. page 770), Manitoba Hydro received feedback on the
importance of reconciliation more broadly — beyond economic reconciliation and beyond the
Integrated Resource Plan. Given the scope of the IRP and the role of the work as a process to
understand future energy needs and options to meet those needs, the economic reconciliation
metric, in the context of the IRP, was framed around considering the potential for economic
reconciliation when comparing future resource developments plans.

For all of these reasons, Manitoba Hydro submits that the PUB should dismiss Wa Ni Ska Tan’s
motion for further responses to these three IRs.

Response to GSSM’s Motion

Following receipt of Manitoba Hydro’s Round 1 IR responses, GSSM filed a motion on April 17,
2026 for further responses to two IRs:

e GSS/GSM/MH I-5 b); and
e GSS/GSM/MH I-16 b).

Manitoba Hydro’s response to these motions follows.

With respect to GSS/GSM/MH 1-5b), by not running every Load Projection with every Resource
Option Strategy, Manitoba Hydro saved significant computing and analysis time and focused the
analysis on scenarios that had the most influence on the Recommended Development Plan. As
outlined in Round 1 Engagement Material (provided in Attachment 1.2 — 2025 IRP Engagement
Report Appendix A), in producing a group of eight scenarios, Manitoba Hydro’s goal was not to
identify and analyze every possible combination of inputs but instead to develop a group of
scenarios that, together, represent a reasonable range of what the energy future might look like
in Manitoba. The eight scenarios came from pairing logical combinations of a Load Projection and
the Resource Options Strategy. Scenarios 1A and 3D are bookends: Scenario 3D assumed the
most restrictive energy policy and on the opposite end Scenario 1A assumed the least restrictive
energy policy.

A common link between the Load Projection and the Resource Options Strategy is their
underpinning planning assumptions, particularly energy policy. In Manitoba Hydro’s 2023
mandate letter, Manitoba Hydro’s mandate to plan to align with both net-zero electricity grid by
2035 and net-zero economy by 2050 targets were packaged together. It was therefore logical for
Manitoba Hydro to package these two targets together in the scenario analysis as well. This is
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one of the key reasons Manitoba Hydro did not study Resource Option A for either the 2-Medium
or 3-High load projection (i.e., “S2A” and “S3A”).

Results for Scenarios S2B and S3B, which were included in the Scenario analysis, are expected
to be reasonably similar to results for Scenarios S2A and S3A. Similar to S2A and S3A, S2B and
S3B did not restrict the selection of any resource option and included a GHG price assumption
on all fossil fuel electricity generation.

Among other outcomes, from 2035 onwards, S2B and S3B will result in higher per unit of energy
fuel costs (for combustion turbines), and less average fuel use, than S2A and S3A; however, as
outlined in the response to CC/MH I-21 c), the combustion turbines in the Recommended
Development Plan are expected to run infrequently on average, thus the price of the fuel used in
combustion turbines (including the cost of negative GHG emissions from BECCS when required)
has a relatively minimal impact on the economics of the combustion turbines.

For these reasons, Manitoba Hydro maintains the positions outlined in its response to
GSS/GSM/MH I-5 b).

With respect to GSS/IGSM/MH 1-16 b), the Demand Response Market Potential study was
produced by Dunsky three years ago, fulfilling the terms of the contract and their related
obligations. As such, Manitoba Hydro is not in a position to request a further breakdown of
Dunsky’s analysis for the purposes of this proceeding.

Manitoba Hydro reviewed DR programs in other jurisdictions across North America, but none in
a formal manner or with a formal report. No other technology was reviewed outside of what was
studied in the Dunsky Demand Response Market Potential Study. Manitoba Hydro also notes that
in the Fiscal 2026 to 2028 General Rate Application, Manitoba Hydro filed Dunsky’s “Manitoba
Demand Response Strategy”'” which includes, in section 2.5, a jurisdictional review of demand
response programs across North America.

Based on the foregoing, Manitoba Hydro submits that the Board ought to dismiss GSSM’s motions
for further responses to these two IRs.

3. Response to Interveners’ Motions Regarding Access to Confidential Information

As outlined in its letter dated April 15, 2026 and in certain IR responses, Manitoba Hydro has
sought an order from the Board confirming that it will receive select portions of IR responses in
confidence.

'7 Fiscal 2026 to 2028 GRA, MIPUB/MH -23 a-b) Attachment 1.
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The Coalition, MEED, and MIPUG filed motions objecting to the Board receiving certain
information in confidence and seeking access to certain confidential information under Rules 38
and 43, respectively.

As noted above and in the Rules, the onus is on the intervener to articulate the reasons why it is
seeking access to confidential information, what they are planning to do with the information and
how the information relates to their participation in the hearing. Manitoba Hydro submits that onus
has not been met in most instances, but is responding to each request for access in accordance
with Rule 43(3).

a) Requests for access to gas volume forecast, customer breakdown, and growth
information

MEED has requested access to the following confidential IR responses:
e MEED/MH I-3 a);
e MEED/MH I-4 |);
e MEED/MH I-5 f) Attachment 1;
¢ MEED/MH I-9 a-h); and
e MEED/MH I-1 Attachment 3

Coalition has requested access to the following confidential IR responses:
e PUB/MH I-7 e);
e CC/MH 1-43;
e MEED/MH I-3 a);
e MEED/MH I-41);
¢ MEED/MH I-5 f) Attachment 1;
e MEED/MH I-9 a-h); and
e MEED/MH I-1 Attachment 3

For context, both MEED and the Coalition list MEED/MH I-4 k) among the IR responses to which
they seek confidential access. However, MEED/MH [-4 k) contains no confidential information
and was filed publicly. Manitoba Hydro therefore assumes the intended reference is MEED/MH
I-4 1) and has listed it above. Similarly, both parties list MEED/MH [-12 a-c) in their submissions;
however, this IR contains no confidential information and was filed publicly; this IR was
inadvertently grouped with IRs containing gas load forecast information in Manitoba Hydro’s April
15t |etter.

As outlined in Manitoba Hydro’s letter dated April 15, 2026, consistent with the approach taken in
the Fiscal 2025 Centra Gas General Rate Application, Manitoba Hydro is prepared to provide
access to discrete gas volume forecast information to certain intervener consultants on a limited,
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need-to-know basis, subject to the execution of a form of non-disclosure agreement that was
executed by PUB legal counsel and non-staff PUB consultants, a clear PRA status, and any
additional conditions the Board considers appropriate. Subject to these conditions being made,
Manitoba Hydro does not object to granting access to MEED and COALITION to the gas volume
forecast information included in the above IR responses, except for MEED/MH [-5 f) Attachment
1.

In its April 15" IR responses, Manitoba Hydro identified redaction code 1e in relation to the
information in MEED/MH |-5f Attachment 1, and it was inadvertently grouped with IRs that include
information related to the natural gas volume and customer forecast. However, this attachment
includes customer-specific information (names of customers and where they are connected in the
gas system), which is confidential, has no bearing on the matters at issue in this proceeding, and
is not relevant, appropriate or necessary for the purposes of the IRP review. As such, Manitoba
Hydro objects to this information being released to the Coalition and MEED under an NDA.

MEED has objected to Manitoba Hydro’s request for confidential treatment of the information filed
in response to MEED/MH 1-4 |. Manitoba Hydro has consistently filed weather adjusted actual gas
load information in confidence with the PUB. Manitoba Hydro discloses actual gas load
consumption in its annual financial reports. Disclosing weather-adjusted actuals would allow a
party to infer the weather dependency of Manitoba natural gas consumption, which is
commercially sensitive for the reasons noted in Manitoba Hydro’s April 15t letter. Manitoba Hydro
has consistently treated this information confidentially and the PUB has accepted such treatment,
more recently in the Fiscal 2025 Gas GRA proceeding (PUB Orders 57/25 and 120/25).
Furthermore, Manitoba Hydro is unable to provide information for 2025/26 as the weather-
adjusted and heating value adjusted gas volumes data for the 2025/26 fiscal year is not yet
available. MEED has not provided reasonable grounds for the Board to depart from past practice,
and Manitoba Hydro is of the view that MEED’s motion should be denied.

MEED seeks confidential access to the response to PUB/MH 1-45 a-b) Attachment 1, which is
referenced in MEED/MH 1-24 b). Coalition seeks confidential access to the response to PUB/MH
I-29 a) Attachment 1. Access to the confidential information in these responses is addressed in
the sections below. Manitoba Hydro wishes to clarify that neither PUB/MH 1-45 a-b) Attachment
1 nor PUB/MH I-29 a) Attachment 1 include confidential information related to gas load forecasts.
PUB/MH 1-45 a-b Attachment 1 was inadvertently grouped with IRs containing gas load forecast
information in its April 15" letter.

b) Requests for access to detailed electric hourly load and related information

Both MEED and the Coalition have requested access to the following confidential IR response:
o MEED/MH I-1 d) Attachment 1
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In its April 17, 2026 submission, MEED points to the rationale in the template for MEED/MH 1-1
a-e) as the basis for its request for confidential access to MEED/MH I-1 d) Attachment 1. The
rationale in that template addresses more generally MEED’s request for all inputs and outputs.
Manitoba Hydro has outlined its concerns with said rationale within its response to MEED/MH -1
a-e), filed on April 15%.

In its April 17, 2026 submission, the Coalition justifies its request for confidential access to
MEED/MH I-1 d) Attachment 1 on the grounds that hourly load profiles are necessary for Evolved
Energy Research to assess the IRP’s temporal modeling and peak-demand assumptions, and
conduct its analysis of the IRP.

As outlined in Manitoba Hydro’s letter dated April 15, 2026, Manitoba Hydro’s detailed hourly load
forecasts are commercially sensitive because they reveal insights into future system operations
and load profiles that are not otherwise public. Manitoba’s actual hourly load profile has historically
been treated as confidential. Disclosure of this information could allow competitors to combine it
with publicly available weather data to develop independent load forecasts for Manitoba. This, in
turn, could enable competitors to infer Manitoba Hydro’s expected market participation and
operating hours, thereby undermining Manitoba Hydro’s competitive position and causing
financial harm. In its April 17, 2026 submission, MEED challenges Manitoba Hydro’s request to
treat detailed hourly load information as confidential, citing the Ontario Electricity System
Operators as an example. While hourly load profile data may be publicly available for other
jurisdictions (such as Ontario or Alberta), such data represents an aggregate of multiple entities
within those jurisdictions. As a result, it does not reflect the operational characteristics or market
activity of any single entity, such as Manitoba Hydro.

Notwithstanding the above considerations, Manitoba Hydro acknowledges the need for Evolved
Energy Research to have access to this information for their scope of work and recognizes that it
reflects different representations of future load trajectories (i.e., not Manitoba Hydro’s official load
forecast). Manitoba Hydro is therefore willing to release this information, subject to the execution
of a non-disclosure agreement, a clear PRA status, and any additional conditions the Board
considers appropriate, and for the exclusive use of Evolved Energy Research for purposes of this
proceeding. Manitoba Hydro requests that the PUB not consider this access as setting a
precedent for future proceedings.

As noted by the Coalition, Evolved Energy Research is being retained jointly with MEED to assess
this information. Manitoba Hydro is of the view that access to this information by MEED’s legal
counsel is not required. Increasing the number of parties with access to confidential information
inherently increases the risk of unintended disclosure. Furthermore, MEED did not provide a
specific and compelling rationale for why access by their legal counsel to the detailed hourly load
data is required.
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c¢) Requests for access to information related to export contract provisions

The Coalition has requested access to the following confidential IR responses:
e PUB/MH I-26 b);
e CC/MH I-35 ¢); and
e MIPUG/MH I-17 k)

In its April 20, 2026 submission, the Coalition justifies its request for confidential access to the
above IRs on the grounds that MPA needs to understand the liabilities related to the terms of
Manitoba Hydro’s export contracts in order to properly assess financial risk.

In its April 20, 2026 submission, MIPUG requested access to MIPUG/MH 1-17 k) but it does not
outline a rationale for why access to the confidential information in this IR is required. MIPUG
refers to the scope of work of its consultants; however, it is not apparent how details about specific
contract provisions are relevant to that scope.

Manitoba Hydro’s export contracts contain confidentiality provisions that require the utility to notify
counterparties of any regulatory disclosure and to use reasonable efforts to prevent or limit such
disclosure, with counterparties retaining the right to seek remedies. Because past precedent has
not required disclosure, Manitoba Hydro has not notified counterparties, and initiating such
discussions now could be delicate and risk harming customer relationships. There is no precedent
in Manitoba for disclosing export contracts to third parties. Daymark previously reviewed Manitoba
Hydro’s export revenues and contract structures during the 2023/24 & 2024/25 GRA and found
them reasonable and well-supported. Daymark is now reviewing the IRP, and duplicating this
work or seeking contract disclosure is unnecessary.

Furthermore, there are risks associated with providing access to the requested information even
under an NDA. A breach of an NDA would leave Manitoba Hydro with no meaningful remedy, as
the resulting reputational harm, loss of counterparty trust, and potential market impacts are
unquantifiable. Moreover, Manitoba Hydro cannot realistically recover such damages from
interveners or their counsel, who typically have limited assets and minimal financial exposure.

Coalition argues that access to the above IRs is necessary for the financial risk assessment
planned to be undertaken by MPA. As mentioned in the response to PUB/MH 1-26 a), Manitoba
Hydro does not have the termination rights referred to in any of its export contracts in the IRP
recommended development plan timeframe. Accordingly, termination-related risks or liabilities
are not applicable and do not require further review. Manitoba Hydro models these contracts as
an obligation that is included in the total demand on the Manitoba Hydro system and intends to
serve these obligations to avoid significant loss of long-term revenue and unquantifiable
reputational damage. As a result, contract termination scenarios are not considered a relevant
risk factor. With respect to MIPUG-MH 1-17 k) and CC-MH [-35 d), the responses contain
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confidential information that has been redacted for years beyond 2036, as disclosure could allow
competitors to infer pricing details for two contracts with the same counterparty. Information
regarding the terms of contracts with this counterparty is not necessary for either MIPUG’s or the
Coalition’s participation in this proceeding.

In Manitoba Hydro’s view, the scope of work for the Coalition’s and MIPUG’s consultants would
not be limited in any way by the absence of access to highly confidential provisions of existing
export contracts, nor does it justify seeking disclosure from counterparties or assuming the risks
associated with releasing such information, even under an NDA. Accordingly, Manitoba Hydro
objects to providing interveners with access to the confidential information contained in the IR
responses listed above.

d) Requests for access to information related to marginal values and levelized cost of
energy and capacity

The Coalition has requested access to the following confidential IR responses:
o PUB/MH I-34 a) Attachment 1; and
e MIPUG/MH I-12 b)

MIPUG has requested access to the following confidential IR response:
e MIPUG/MH I-12 b)

In its April 20, 2026 submission, the Coalition justifies its request for confidential access to the
above IRs on the grounds that the information is essential to the analyses being conducted by
Evolved Energy Research and MPA. The Coalition states that seasonal marginal values are
needed to assess whether the IRP’s resource choices are economically sound, and that
understanding the underlying cost assumptions is important for identifying financial risks that may
be hidden by the use of average values.

In its April 20, 2026 submission, MIPUG justifies the access request on the grounds that the
information is directly relevant to its experts’ approved scope. MIPUG argues that Manitoba Hydro
is relying on older precedent (Order 112/17), which MIPUG argues was superseded by Order
140/24. For clarity, Order 140/24 relates to the Fiscal 2025 Centra GRA and granted Mr. Friesen
access to gas-related information that does not include marginal values. Furthermore, there are
compelling reasons to disallow access to confidential marginal values even under an NDA, as
noted below.

Manitoba Hydro articulated the reasons why information on marginal values, levelized costs and
the electricity and natural gas price forecast is confidential in its letter of April 15"". Manitoba Hydro
offers the following additional commentary in support of its objection to release this information to
any intervener under an NDA.
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Manitoba Hydro continues to engage in discussions for the sale of surplus opportunity energy and
opportunities to obtain import supply either through diversity agreements or import capacity
purchases. Such opportunities are evaluated using the export price forecast and the marginal
values of energy and capacity derived from that forecast. Manitoba Hydro’s generation marginal
value of energy and capacity is derived from Manitoba Hydro’s Consensus Electricity Price
Forecast for generation energy and capacity. Manitoba Hydro's consensus Electricity Price
Forecast is derived from the combined results of purchased export price forecasts. Knowledge of
the Corporation’s views regarding the future price of power will harm Manitoba Hydro’'s
competitive position and negatively impact its negotiating position. Manitoba Hydro has
historically provided only the generation marginal Value, a blended figure combining energy and
capacity marginal values, which has been sufficient for over 25 years. Releasing the separate
energy and capacity values would effectively reveal the underlying Electricity Price Forecast,
thereby compromising commercially sensitive information; moreover, it is unclear why the
Coalition and MIPUG require this disaggregated data or why the longstanding generation
marginal value is inadequate for their purposes.

There is no Manitoba precedent for disclosure of Manitoba Hydro’s marginal value of energy and
capacity components to third parties. There have been motions put forward to the PUB in prior
proceedings to disclose detailed marginal values which were denied. As noted in Manitoba
Hydro’s April 15™ letter, in Order 112/17, the Board accepted that marginal cost components are
commercially sensitive and directed that it be received in confidence by the Board and the Board-
retained Independent Expert Consultant only, with no further disclosure to interveners.

Manitoba Hydro further notes that it is currently conducting a competitive procurement for wind
energy and must protect information such as marginal values and price forecasts, as disclosure
could increase bid prices or give certain proponents an unfair competitive advantage. Manitoba
Hydro is planning multiple rounds of wind procurement and has no advance knowledge of whether
any intervening parties or their consultants may be involved with proponents or otherwise
participate in these processes in some manner in the future.

In Manitoba Hydro’s view, there are inherent risks in disclosing marginal values and price forecast
information that cannot be mitigated solely by the use of an NDA. As noted in Manitoba Hydro’s
April 15™ letter, this information represents the Corporation’s “bottom line” in export and sales
evaluations, and any disclosure would significantly impair Manitoba Hydro’s competitive position.
Furthermore, marginal values are an output of system modelling, and are not used within or during
the 2025 IRP process for evaluation. Accordingly, Manitoba Hydro objects to providing interveners
with access to the confidential information contained in the IR responses listed above.
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e) Reguests for access to natural gas price and electricity price forecast information

The Coalition has requested access to the following confidential IR responses:
e PUB/MH I-41 b);
e CC/MH I-35 a); and
o PUB/MH I-29 a) Attachment 1

PUB/MH |-45 a-b) Attachment 1 is addressed in the section below because it contains information
that is confidential in the context of the active wind-procurement process. MEED also seeks
confidential access to the response to PUB/MH 1-45 a-b) Attachment 1, which is referenced in
response to MEED/MH [-24 b). Manitoba Hydro notes that a redacted PDF version of this
attachment was made available to all parties. Manitoba Hydro is prepared to provide the Excel
version without the redacted columns to MEED if this satisfies their request.

In its April 20, 2026 submission, the Coalition justifies its request for confidential access to the
above IRs on the grounds that the information is relevant and material to the work of Evolved
Energy Research and MPA. They state that gas and electricity price assumptions are key to
evaluating the IRP’s resource economics, and that understanding the full range of forecast inputs
is necessary to properly assess financial risks.

Manitoba Hydro outlined the reasons why information on its price forecast should remain
confidential in its April 15" letter. Manitoba Hydro maintains that its energy price forecasts are
commercially sensitive and releasing them would allow competitors or counterparties to anticipate
or undermine its pricing strategies, causing real financial harm. The Board has previously agreed
that this type of information warrants the highest level of confidentiality, noting in Order 112/17
that disclosure, even under NDAs, could damage Manitoba Hydro’s competitive position and
export sale negotiations. Please also refer to the above section that discusses the inherent risks
in disclosing marginal values and price forecast information. Given these risks, Manitoba Hydro
submits that the forecasts should remain confidential and available only to the Board, which is
supported by past Board findings.

f) Reguests for access to wind procurement information

The Coalition has requested access to the following confidential IR responses:

o PUB/MH I-45 b) Attachment 1;
¢ PUB/MH I-69 a-c); and
e PUB/MH |-29 a) Attachment1
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In its April 20, 2026 submission, the Coalition justifies its request for confidential access to the
above IRs on the grounds that this information is important to the analysis being conducted by
MPA, which has access to recent bid-price data from wind procurements across Canada. Further,
the Coalition notes that comparing Manitoba Hydro’s assumptions with real-world experience in
other jurisdictions would help assess the strength and credibility of Manitoba Hydro’s commercial
assumptions.

As Manitoba Hydro outlined in its April 15t letter, Manitoba Hydro maintains that the information
in the above IRs is not relevant to the scope of any intervener’s intervention and that given there
is an active procurement process underway, Manitoba Hydro opposes disclosure of this
information to any intervener.

Manitoba Hydro is currently conducting an active procurement for up to 600 MW of
Indigenous-majority-owned wind generation (with the first Request for Proposal for up to 200
MW). Proponents are preparing bids in response to the Request for Qualified Suppliers issued by
Manitoba Hydro in March 2026, with submissions closing in July 2026. Wind generation is a
procured resource, and its costs will depend on the bids received from proponents. Disclosure of
the detailed information in the IRs during the procurement could weaken Manitoba Hydro’'s
negotiating position in establishing 30-year power purchase agreements. Furthermore, disclosure
of detailed costs could anchor proponents’ expectations, limiting Manitoba Hydro’s ability to
negotiate pricing. Given the 30-year duration of power purchase agreements, any impact to
contract pricing could have material long-term ratepayer impacts.

As noted above, Manitoba Hydro is planning multiple rounds of wind procurement and has no
advance knowledge of whether any intervening parties or their consultants may be involved with
proponents or otherwise participate in these processes in some manner in the future.
Furthermore, Manitoba Hydro is of the view that the rationale for accessing this confidential
information provided by the Coalition is unfounded. Comparisons to recent bid-price data from
wind procurements across Canada does not justify disclosing this highly sensitive information
while Manitoba Hydro is in the middle of a procurement process. Furthermore, pursuant to section
16(4) of The Manitoba Hydro Act, Manitoba Hydro expects the resulting power purchase
agreements will be referred to the PUB for review. The PUB will have an opportunity to consider
these matters at that time, subject to anticipated necessary confidential treatment.

4. Procedural Matters

Manitoba Hydro is proceeding with processing Personal Risk Assessments (“PRA”) as
information is received from parties. However, the execution of NDAs and access to confidential
information for intervener consultants and/or legal counsel must await the issuance of the PUB’s
Procedural Order. Upon receipt of the PUB Order, Manitoba Hydro will circulate the updated NDA
for those for whom the PRA process has been completed. Once the NDA has been executed by
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all required parties, Manitoba Hydro will arrange secure access to confidential information through
the SharePoint CSI site as soon as practicable.

5. Conclusion

Except where Manitoba Hydro has filed updated responses to Round 1 IRs, Manitoba Hydro
submits that the Board ought to dismiss the interveners’ motions to compel further responses to
the IRs for the reasons noted herein.

With respect to the motions for access to confidential information (or objection to the designation
of information as confidential), Manitoba Hydro has carefully reviewed the interveners’
submissions and has indicated the circumstances in which it is prepared to grant access to
confidential information with appropriate protections in place. Subject to those concessions,
Manitoba Hydro submits that the Board ought to dismiss the interveners’ motions for the reasons
noted herein.

Should you have any questions with respect to the foregoing, please do not hesitate to contact
the writer at 204-360-4386.

Yours truly,

MANITOBA HYDRO LEGAL SERVICES

Per: C?/ %

CORY A.M. TOKAR
Legal Counsel

CT/BC/GM

Encls.
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energy for life
Part and Appendix 6 Page
Chapter: #:
Topic: Electricity resource options
Subtopic Hydrogen, battery, tax credit considerations, options A and B

PREAMBLE:

QUESTION:

a) Please provide a breakdown of the cost figures on page 32 (PDF p. 36) into their
component parts (including 100% hydrogen fueled combustion turbines (CT &
CCCT); electrolyzer hydrogen production facilities with an associated electric load
on the grid; hydrogen transportation; and hydrogen storage facilities.

b) Please estimate cost to upgrade a gas turbine to a 100% hydrogen turbine. Please
also express this as a Levelized Cost of Winter Capacity that can be added to the
gas turbine cost figures in Appendix 6.

c) Please provide all documentation and assumptions underlying the battery cost and
performance assumptions on page 45 (PDF p. 49), and the sources thereof.

d) Has Manitoba Hydro factored federal tax credits, subsidies, and other incentives
into the resource option costing in Appendix 67 If not, please do so and provide a
table of revised cost figures that account for these. Please also list and described
the available incentives. Please make and state caveats and assumptions as
necessary.

e) Please provide a map showing any parts of Manitoba that may be appropriate for
enhanced/advanced geothermal power generation, if any.

f) Please describe the differences between options A and B (i.e. the dark blue lines
and light blue lines) for all of the resources shown on page 62 (PDF p. 66)

g) When were Manitoba Hydro’'s estimates of the capital cost of gas plants

developed? Have costs increased since that time (e.g. due to shortages in
supply)?

April 22, 2026 Page 1 of 3
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MEED/MH 1-19a-g (U)

These questions explore, among other things, relevant IRP inputs

RESPONSE:

a) Please see response to PUB/MH |-29-a) Attachment 1, pages 19-22. The following
table provides a breakdown of the capital costs for a 233 MW Hydrogen CT that is
summarized in Appendix 6 Figure A6.16.

2% Utilization Factor

(2024$ CAN million)

8% Utilization Factor

(2024$ CAN million)

Simple Cycle Gas Turbine $369 $369
Electrolyzer Facility $207 $828
Hydrogen Salt Dome Storage $255 $1019
Pipeline transportation $57 $57
Transmission $15 $15
Total Capital $902 $2287

b) Utility scale combustion turbines that can operate on 100% hydrogen fuel are still
in the process of being developed for commercial applications by vendors. As a
result, the cost to upgrade a combustion turbine unit to operate on 100% hydrogen

April 22, 2026

is currently unknown.

Please see response to PUB/MH [-29-a) Attachment 1, page 29. The sources of
information for the cost and performance assumptions are from:

1. The United States Energy Information Agency (US EIA), 2024 Capital
Cost and Performance Characteristics for Utility-Scale Electric Power
Generating Technologies: Capital Cost and Performance Characteristics
for Utility-Scale Electric Power Generating Technologies;

2. The National

Renewable Energy Laboratory (NREL),

2024 Annual

Technology Baseline Workbook v2: 2024 v3_Workbook.xIsx; and

The Electric Power Research Institute (EPRI), 2024 TagWeb Database. The
Electric Power Research institute (“EPRI”) is a third-party industry group
that develops propriety information that is available through a subscription.
It is covered by a confidentiality agreement and cannot be readily provided
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publicly. Reports are also directly available from EPRI for purchase on an
individual basis by non-members.

Federal government incentives in the form of an Investment Tax Credit (ITC) were
incorporated where applicable into the cost estimates for the different resource
options. No other incentives or subsidies were included. The ITC is 30% for private
entities and 15% for government entities. As not all project costs qualify for the
ITC, only an estimated portion of a project's total cost is assumed to receive the
ITC. Please refer to PUB/MH [-29 a) Attachment 1 which includes the ITC
assumption.

Please see the 2009 study on the geothermal heat potential in Canada by Jacek
Majorowicz and Stephen E Grasby.

Figure 5 shows that there may be adequate geothermal heat in the 150-200°C
range at a depth of 6.5 km in southwest Manitoba to enable development of
enhanced geothermal heat.

Please see the response to PUB-MH-I-29 b.

The capital costs for combustion turbines included in the IRP analysis were
developed in 2024 based on the available information at that time. Since then, the
market demand for combustion turbines has increased putting upward pressure
on costs.
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Part and Appendix 7.1 Page
Chapter: #:

Topic: Modelling approach

Subtopic Input assumptions and other modelling details

PREAMBLE:
QUESTION:
a) Page 5 (Electrical Sub-Transmission & Distribution Costs) states as follows:

i. “Distributed Generation is not considered in the study.” Please explain this and
discuss how this impacts an analysis of DG as an alternative to other resource
options.

ii. “Cost estimates do not consider the time value of money, such as interest,
discount rate, and escalation.” Please explain this and describe how it will
impact a comparison of resources.

b) Page 7 & 8 (2.2. Natural Gas Supply and Infrastructure Planning Considerations)
state as follows:

i. “2-Medium load projection: Assumptions impacting natural gas demand in this
load projection would result in new natural gas infrastructure to support
customer growth in the first 10 years.” Please provide a table comparing the
natural gas infrastructure costs between the different load projections. A high-
level order-of-magnitude comparison is sufficient.

ii.  “While capital investments may be required to support natural gas distribution
infrastructure under the 1-Baseline load projection and 2-Medium load
projections, these specific costs were not included in the 2025 IRP analysis.”
Why were these excluded?

c) Page 16 states: “The cost of purchasing biomethane credits is assumed to be
covered by the modelled fuel cost, which is conservatively priced at a constant
$40/ MMBTU CANS$.” Please provide a copy of all other sources reviewed by
Manitoba Hydro to estimate biomethane costs. Please express this cost in
$/MMBTU. Please provide the conversion rate between m3 and MMBTU and
between $/m3 and $/MMBTU.

April 22, 2026 Page 1 of 9



A\Manitoba Integrated Resource Plan and Major New Facilities Review
Hydro

d)

g)

h)

energy for life MEED/MH |-22a-p (U)
Page 17 states: “Within the capacity expansion optimization model, future energy
efficiency savings are represented as a set-profile generator.” The same approach
is used for demand response. Please provide further detail on what this means,
including what a “set-profile generator” is.

To help us understand the reference in (d) and other aspects of the model, please
provide a copy of the PSR user guide (or equivalent documentation).

What other modelling software did Manitoba Hydro consider using other than PSR.
Please provide a table comparing the pros and cons of the modelling software
considered.

Did Manitoba Hydro consider using ESMIA’s modelling software in order to model
gas planning and electricity planning considerations in an integrated way? For
details on the ESMIA model, see:

The June 2024 Canadian Climate Institute study on the most cost-effective
pathways to decarbonize buildings (link). Note that Manitoba Hydro cites this
Canadian Climate Institute report in Appendix 5, page 33 of 64.

ii) See also Cost Effective Energy Pathways Study for Ontario (link)

When does Maniotba Hydro expect to prepare its next IRP? Will Manitoba Hydro
consider using a different modelling software that can optimize both electricity and
gas planning processes (e.g. endogenously optimize and consider the trade-offs
between electric and gas decarbonization measures)?

Seeing as gas planning considerations were exogenous to the model, will
Manitoba Hydro be separately conducting an study to examine the most cost-
effective method to decarbonize existing gas uses? If not, why not? If yes, when?

Are incremental (i) gas and (ii) electricity transmission and distribution costs
accounted for in the model with respect to gas plants?

Page 22 states: “This wind generation is modelled with a constant annual pattern
that varies from month to month but with no variation between blocks within a
month, based on historical generation.” To help us understand this, please provide
the underlying spreadsheet of data.

Please provide the set-profile data for wind referred to on page 25.
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m) Page 26 states: seems to suggest that the earliest in-service date for any wind

n)

o)

P)

power incremental to the 600 MW mandated by the Government of Manitoba is
2032. Why was this assumed? If this possible in-service date were to be moved to
2029, it that likely to have impacted the IRP outcome?

The variability and uncertainty of wind generation is not represented in the model.

Page 34 discusses electrolyzer details. Does Manitoba Hydro agree that
electrolyzer capital costs are expected to decline over time? Does the model
account for an expected decline in these costs over time? Is it capable of doing
so0?

Page 44 lists the modelled selectable energy efficiency resource options. Please
provide all the input assumptions for each of these.

RATIONALE FOR QUESTION:

Among other things, these questions explore and clarify the modelling approach.

RESPONSE:

a)

i) The scope of the 2025 IRP does not include specific community or regional
needs and solutions. As such, Distributed Generation was not evaluated as a
resource option in the capacity expansion planning model. Note that the comment
referenced applies to assumptions underlying the estimation of marginal electrical
sub-transmission and distribution costs applied to incremental growth in peak
demand in the load projections.

i) The comment referenced applies to assumptions underlying the estimation of
marginal electrical sub-transmission and distribution costs applied to incremental
growth in peak demand in the load projections. It is not relevant to a comparison
of resources within the capacity expansion planning model. The model does
account for a discount rate and changing future costs when considering resource
option investment costs.

i & ii) Centra’s gas distribution systems are mostly discreet, single-feed systems.
The level of investment required in the natural gas distribution system would be
highly dependent on load location and magnitude.

If customer connections are concentrated on a specific gas system, transmission
and distribution upgrades may be needed. If customer connections are spread
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over multiple gas systems, less expensive distribution upgrades may be sufficient.
For systems where the largest load centers are far away from Centra’s gas source,
the TCPL Mainline, there are larger capital costs to increase the capacity of the
transmission pipeline. As such, these specific costs were not included in the 2025
IRP.

Please see Manitoba Hydro's response to MEED/MH 1-30b for detail on the
assumed cost of biomethane, including an estimate of the cost per cubic metre.
Please see Manitoba Hydro’s response to CC/MH [-21c for justification for the
$40/MMBTU biomethane price assumption. This assumption was based on the
cost Environment and Climate Change Canada was assuming for NextGrid in
December 2022. Please see Attachment 5 for the document titled “Written
Response to Questions Posed During the Modelling Webinars”.

Set-profile generators are a resource type within the model whose generation is
deterministically defined in every block, in every month, and in every year of the
study. Generation for these types of units is not optimized by the model. For the
Efficiency Manitoba Efficiency Plan Projection, a set-profile generator is configured
in the model to replicate the energy savings projected (within the 21-block
framework). For demand response, the ability to specify negative energy
generation using a set-profile generator allows for energy shifting associated with
demand response to be captured. Using set-profile generators to model Efficiency
Manitoba’s Efficiency Plan Projection and Demand Response allows them to be
evaluated as resources within the model.

Documentation for PSR’s models is provided in Attachment 1 to this response. The
attached manuals are specific to the model versions used during the 2025 IRP
analysis. A user guide and a methodology manual for both the OptGen (capacity
expansion planning) and SDDP (production costing) software are included.

Manitoba Hydro does not publicly provide detailed information from a competitive
RFP process as it involves pricing and other sensitive vendor information. The
following is a description of the process that resulted in the selection of the PSR
software.

Preliminary investigation of potential production costing and capacity expansion
model options was undertaken in 2015 and commercial off-the-shelf technologies
were identified and shortlisted. Eight commercial models were identified and the
initial work led to a formal Request For Information (RFI) being released in June
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2017 for both expansion planning and production costing model capabilities as well
as a data management system to address resource planning modeling
requirements. The RFI results indicated a potential solution from more than one
vendor.

A Request For Proposals (RFP) was issued from November 13, 2017 to December
20, 2017. Three vendors responded. An evaluation committee conducted a
thorough review of the RFP proposals. All three respondents passed the Stage 1
Pass/Fail requirements and were evaluated further through Stage 2 written Form
of Proposal responses, pre-recorded responses demonstrating software’s ability
to meet technical requirements, and full day interactive demonstrations.

The emphasis on demonstration was necessary due to the complexity of verifying
and evaluating technical requirements. The vendors answered questions about
the processes and experience from similar projects. Further, vendor conference
calls were held on the Implementation Plans and IT requirements. Three of the
references provided were checked for each vendor. Reference to publicly
available documentation was also reviewed.

The evaluation committee shortlisted two vendors and held conference calls with
each one to confirm their solution’s capability and approach to specific technical
requirements from the RFP.

The evaluation committee selected PSR based on their overall score in a set of
predetermined criteria including functional capability of the software,
implementation plan and price, rather than a set of pros and cons.

No, Manitoba Hydro did not consider using ESMIA’s modelling software for
integrated gas and electrical planning. Manitoba Hydro leveraged the modelling
software already in place within the corporation, including established data, model
software and hardware configurations, and expertise to ensure the 2025 IRP could
be completed. Integration between electrical and gas planning was accomplished
through coordination of input to the capacity expansion modelling and collaborative
participation through the IRP process.

Manitoba Hydro is expecting to prepare its next IRP in the next three to five years
although it will continue to monitor signposts for leading indicators as guidance
and to determine the exact timing based on necessity.
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Manitoba Hydro continually conducts energy planning activities and monitors the
signposts outlined in the road map of the IRP to understand the energy transition
happening both within, and outside of the province. These provide leading
indicators that help us monitor risks related to implementing the development plan,
inform IRP analysis work, and they also signal when Manitoba Hydro should
consider starting its next IRP.

Anticipating that the IRP will have to be updated within the next 5 years was a
consideration when setting the time frame for near-term actions. Manitoba Hydro
plans to “Continue to improve and optimize our integrated resource planning
processes“ (Near Term Action 10) which is expected to better integrate
transmission, distribution, and natural gas system planning into the IRP process
by continuing to align on planning assumptions, inputs and constraints, and
analysis criteria. Reviewing and updating these will occur through various study
findings outlined other Theme 2: Preparing for the next IRP and continue ongoing
planning near-term actions.

While Manitoba Hydro has, and will continue to, study the impact of reductions in
natural gas use in the province, Manitoba Hydro has no immediate plans to study
the elimination of existing natural gas use from Manitoba's economy (i.e., fully
decarbonize existing gas uses). The 2025 IRP analysis strongly indicates that the
elimination of natural gas from Manitoba’s economy by 2050 would be problematic
in terms of both electrical system reliability and cost, and therefore likely not the
most effective approach to achieve a net-zero economy. However, NTA 10:
Continue to improve and optimize our integrated resource planning processes,
commits to maturing Manitoba Hydro’s integrated planning process so that future
decisions will be made with a better understanding of how to co-optimize natural
gas and electric assets across Manitoba Hydro.

NTA 10 will, in part, build on 2025 IRP analysis, as outlined in the response to
MEED/MH-I-9 c, where Manitoba Hydro explored the energy-effectiveness of
reducing natural gas use via various net-zero heating options (please see Table
A5.6), with a focus on minimizing impacts on peak electrical demand, which
represents a more viable way to support a net-zero economy. Also, Manitoba
Hydro evaluated the cost-effectiveness and viability of various options to reduce
provincial electricity generation natural gas use within the 2025 IRP and will
continue to do so within NTA Nine: Explore alternative fuels, credits, and Manitoba-
based offsets to combustion turbine GHG emissions and further investigate the
direct use (blending or full replacement) of alternative fuels, such as hydrogen.
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It is preferable that any economy-wide study of reducing fossil fuel use not be
limited to a specific sector or fossil fuel; fossil fuel reduction options perform
differently in terms of both energy- and cost-effectiveness, and comparison
between options/pathways will be integral to optimal decision making. As an
example, and as outlined in Section 5.4 in Appendix 5, in terms of reducing fossil
fuel use in Manitoba as a whole, on a per-tonne CO,e reduced basis, in Manitoba,
electrifying residential space heating increases annual peak demand by 10 to 17
times more than electrifying residential transportation.

Yes. As described in Appendix 7.1 section 7.5 and 7.6, the cost for natural gas fuel
is an input to the model and final fuel costs are based on the dispatch of natural-
gas-fueled CTs as determined by the production costing model's system
optimization. Natural gas transportation costs are added during post-processing of
model results. Generator electrical interconnection transmission capital costs and
natural gas pipeline capital cost estimates are prepared for each natural gas fueled
CT resource option and are considered in the capacity expansion planning model.

The pattern of wind generation profile data being described is illustrated by the
table data provided in response to part ).

The generation profile for new wind generators referred to on page 25 of Appendix
7.1 is provided below. Note that data is provided for one year only, as the same
data is repeated for each year in the model. Values are utilization factors [%] that
are applied to the installed wind capacity.

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

1 052 043 045 044 044 034 028 029 042 048 048 042
2 052 043 045 044 044 034 028 029 042 048 048 042
3 052 043 045 044 044 034 028 029 042 048 048 042
4 052 043 045 044 044 034 028 029 042 048 048 042
5 052 043 045 044 044 034 028 029 042 048 048 042
6 052 043 045 044 044 034 028 029 042 048 048 042
7 052 043 045 044 044 034 028 029 042 048 048 042
8 052 043 045 044 044 034 028 029 042 048 048 042
9 052 043 045 044 044 034 028 029 042 048 048 042
10 052 043 045 044 044 034 028 029 042 048 048 042

11 054 050 051 052 046 036 035 034 048 049 0.53 046
12 054 050 051 052 046 036 035 034 048 049 0.53 046
13 052 043 045 044 044 034 028 029 042 048 048 042

April 22, 2026 Page 7 of 9



A\Manitoba Integrated Resource Plan and Major New Facilities Review
Hydro

energy for life MEED/MH I-22a-p (U)

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

14 052 043 045 044 044 034 028 029 042 048 048 042
15 054 050 051 052 046 036 035 034 048 049 053 046
16 054 050 051 052 046 036 035 034 048 049 053 046
17 054 050 051 052 046 036 035 034 048 049 053 046
18 054 050 051 052 046 036 035 034 048 049 053 046
19 054 050 051 052 046 036 035 034 048 049 053 046
20 054 050 051 052 046 036 035 034 048 049 053 046
21 054 050 051 052 046 036 035 034 048 049 053 046

m) Inputs to the IRP were developed in 2024 based on the information available at

P)

that time. The modelling assumptions are meant to be representative of typical
industry trends. The earliest in-service date for new wind generation of 2032
represents the typical amount of time to progress from project inception through to
commercial operation date. Advancing the date earlier would not be representative
of the amount of time expected to be required to develop new wind generation, so
the IRP did not include analysis of advancing the in-service date of additional wind.
The impact of advancing additional wind would require additional analysis.
However, broadly speaking, changing the earliest in-service date of additional wind
to 2029 would likely have minimal to no impact in most scenarios. This is because
the primary driver for resource need between 2029 and 2032 is capacity, while
wind is primarily selected for energy.

No question has been asked.

The hydrogen combustion turbine resource option in Appendix 6 was developed
as a high-level concept that established cost estimates for both the generation and
fuel supply for a non-emitting capacity resource. When the concept was
developed, it did not consider potential future cost reductions for the electrolyzer
component. While future forecasts of electrolyzer costs show long term cost
reductions, they are uncertain and are dependent upon a significant expansion of
a currently nascent industry with a large-scale deployment of electrolyzers.
Manitoba Hydro monitors cost forecasts and will incorporate updates in future
studies as costs evolve.

Please see the following attachments:
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e Attachment 2 provides the modelling assumptions for additional energy
efficiency for Load Projection 1.

e Attachment 3 provides the modelling assumptions for additional energy
efficiency for Load Projection 2.

e Attachment 4 provides the modelling assumptions for additional energy
efficiency for Load Projection 3.

Manitoba Hydro has separately provided the requested information in Excel format
to the PUB and Registered Interveners.

With exception of the electric thermal storage (ETS) options, the 2022 market
potential study by Dunsky Energy + Climate for Efficiency Manitoba is the basis for
model assumptions. The 2022 market potential study is provided in Efficiency
Manitoba Information Package 2 Attachment 3.

Efficiency Manitoba Attachment 4 provides the market potential energy savings for
additional energy efficiency.

PUB-MH 89 Attachment 2 provides the summer and winter firm capacity savings
market potential for each year.
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Modelling webinar Q&A ECD - PTTU 22-071 last updated: 2022-12-02

Written Response to Questions Posed During the Modelling Webinars

Author: Electricity and Combustion Division (ECD), Environment and Climate Change Canada
(ECCCQC)

Context: ECD hosted a Clean Electricity Regulations (CER) modelling webinar on September
13 (French) and 14 (English). The webinar focused on the use of NextGrid by ECCC as support
for the development of the CER.

While dozens of questions were fielded during the webinar itself, many questions submitted by
participants during the webinar remained unanswered due to lack of time. This document
provides written answers to these questions.

Acronym table:

Acronym Definition
BAU business as usual
CAPEX capital expenditure
CCS carbon capture and storage
CER Clean Electricity Regulations
CG1 The Canada Gazette, Part |
CO2 Carbon dioxide
DR demand response
ECCC Environment and Climate change Canada
ECD Electricity and Combustion Division
ELCC Effective Load Carrying Capability
FOM fixed operation and maintenance costs
KIP key interested party
LCOE levelized cost of electricity
NRCan Natural Resources Canada
OBPS Output Based Pricing System
PV photovoltaic
RIAS Regulatory Impact Analysis Statement
RNG renewable natural gas
SMR small modular nuclear reactor
VO&M variable operation and maintenance costs
VRE variable renewable energy
ZEV zero-emission vehicle
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Questions and answers:
Q1. Was the webinar recorded?

Al. The webinar was not recorded.

Q2. Will the slide deck be shared with webinar participants after the webinar?

A2. A PDF version of the slide deck has been shared with all participants via email. If you have
not received it, please contact us at ECD-DEC@ec.gc.ca.

Q3. Are peakers, that typically operate on a daily basis, allowed to operate past 2035? Were
units that have limits on operating hours and emissions included in NextGrid?

A3. The recent regulatory frame indicated that existing units that have reached their end of
prescribed life could continue to generate electricity to provide backup to variable renewable
electricity if they meet two conditions: they emit less than [TBD] kilotonnes per year, and they
operate less than [TBD] number of hours per year. These units were included in NextGrid, and
any mention of “peakers” in the presentation referenced these units. In this context, allowing an
emissions constrained use of “peakers” will help ensure the CER’s does not have adverse
impacts on grid reliability.

Q4. What CER designs were explored using NextGrid (e.g., what performance standards, what
End of Prescribed Lives, etc.)?

A4. NextGrid was used to assess the effect of the following key CER design parameters:
performance standard (values ranging from 0 to 370 t/GWh), and end of prescribed life (values
ranging from O to 35 years). Other CER design parameters that were explored include the
percentage of electricity sold to the grid after which industrial units are considered covered by
the CER, the price of residual carbon dioxide (CO2) emissions, the coverage of coal-to-gas
converted units, and the number of hours and the total emissions allowed for units that continue
to operate unabated to provide backup to variable renewable electricity.

Q5. Has this model and its assumptions been shared with and vetted by provincial authorities and
agencies (e.g., the IESO) to test its credibility?

A5, ECD has been in consultations with key interested parties (utilities, provincial authorities,
grid operators, etc.), during which NextGrid model inputs and assumptions were shared and
compared with values used by the key interested parties. In some cases, these consultations led to
modifications to NextGrid to better align it with the key interested parties’ own models or their
understanding of their respective assets/grids. These consultations will continue throughout the
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period between the publication of the CER in The Canada Gazette, Part | and The Canada
Gazette, Part II.

Q6. How are future/femerging policies such as the Pan-Canadian Grid Council or the zero-
emission vehicle (ZEV) mandates, included in the model? Are they included if they are not yet
completed policies or initiatives?

A6. The NextGrid scenarios only include announced federal policies affecting the electricity
sector. Specifically, the federal coal and natural gas-fired electricity regulations, federal carbon
pricing and the Output-based pricing system regulations (as they apply to electricity that is sold
to the grid) are included. Announced federal policies impacting other sectors may be considered
via the demand inputs to the model which are based on the “NZE Base” scenario from the
Canadian Energy Regulator’s “Towards Net-Zero: Electricity Scenarios” report, available at
CER — Canada's Energy Future 2021 - Towards Net-Zero: Electricity Scenarios (cer-rec.gc.ca).

Q7. If the Energy 2020 data is used as a baseline for the model, do the restrictions imposed due
to COVID affect the baseline data?

A7. Only the capacity data from the Energy 2020 is used in NextGrid. The model then decides
how each unit will be operated.

Q8. Were the costs of additional interprovincial capacity included in NextGrid? If yes, what are
the costs per kilometer used and what is included in these costs? Are other transmission
characteristics, such as transmission losses, intertie trips and participation of transmission to
reliability and reserve constraints, considered? Was a scenario considered without the
transmission constraints and if so, is it possible to see the results?

A8. The cost of building additional interprovincial capacity was included in NextGrid. The costs
include the capital expenditures (CAPEX) and fixed operation and maintenance (FOM) costs of
the line, converter station costs, substation upgrade costs and transformer costs and are different
for each new transmission line considered. However, aside from one exception, the model does
not include any cost for building intra-provincial transmission lines, if required, to bring the
electricity from the location of generation to the intertie, nor from the intertie to load centers.
Transmission losses of 2% were included for all inter-province transfer of electricity, regardless
of distance. Intertie trips and the participation of transmission to reliability and reserve
constraints were not considered. NextGrid considers two alternative transmission scenarios: one
without any constraints on transmission and another with some transmission constraints. ECCC
only plans to share detailed results and costs with parties that have signed a nondisclosure
agreement and with whom ECCC is working closely to improve its modelling work.
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Q9. Define the following acronyms: CG1, DR, RNG.
A9. CG1: The Canada Gazette, Part I. DR: demand response. RNG: renewable natural gas.

Q10. Is the end of prescribed life (20 years) from the date a potential CER would be proclaimed
or from the date of commissioning?

A10. The definition of prescribed life is a topic that requires further consideration. It could be
defined as a period of fixed years starting with its commissioning date, i.e., the date of its first
sale of electricity to the electricity system.

Q11. The generation, transmission and distribution of electricity in Canada fall primarily under
provincial jurisdiction, and yet NextGrid is a federal-level model that minimizes costs for all of
Canada. This will inevitably result in solutions that are optimal from a federal perspective but
that will not represent what individual provinces would choose to do. Does NextGrid determine
the optimal pathway for individual provinces?

All. It is true that solving for the cost-optimal solution at the federal level leads to province-
level results that would be different than what individual provincial models might provide. We
indeed have plans to create province-level versions of the model. The information generated by
these models will also be considered in the regulatory development process. This work is set to
occur between the publication of the proposed Clean Electricity Regulations in The Canada
Gazette, Part | and The Canada Gazette, Part II.

Q12. Does the model allow large nuclear unit deployments in addition to small modular nuclear
reactors (SMRs)? Can you share the assumptions for SMR modelling?

Al12. NextGrid allows the addition of either new SMRs or traditional CANDU reactors. The
decision to deploy either of these technologies will be based on the broader model optimization
on least cost and need for new capacity. The model is not typically deploying traditional
CANDU reactors in any scenarios as their cost is higher than SMRs.

The cost assumptions for SMRs presented during the webinar were based on the cost for a
FOAK unit found in the IAEA BWR-X status report’. The cost was adjusted to 2022 Canadian
dollars. We have since investigated other public data sources (e.g. IESO), and are considering
these costs in future scenarios. SMRs can only be deployed by the model in Ontario, beginning
in 2030, and in Saskatchewan, Alberta, and New Brunswick beginning in 2035. We have
restricted deployment of SMRs to provinces that currently operate nuclear generation facilities or
that have expressed a recent significant interest in deploying nuclear generation.

1 BWRX-300 2020.pdf (iaea.org)
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Q13. What is included in your estimates of stranded assets?

A13. In our baseline calculations, stranded assets in NextGrid are defined as units that retire
prematurely to comply with the Clean Electricity Regulations. The cost of stranding such an
asset is the sum of estimated residual capital value and lost revenues.

ECD has three different estimates of stranded assets that it considers in the assessment of CER
designs:

- Inthe first, only units that retire completely in a solution are considered. All units that
continue operation by complying with the CER are not considered in this estimation. This
is the scope that leads to the lowest stranded cost.

- In the second, ECD also considers “stranded” any unit that complies with the CER but
that operates at a capacity factor well below its capacity factor before complying. Units
that comply include those that continue operating unabated to provide backup to variable
renewable electricity with constraints on annual number of hours of operation and
emissions, units that blend clean fuels, and units that start capturing carbon emissions.

- Afinal estimation of stranded asset costs is done by assuming that all regulated units are
stranded. This is an extreme cost that does not take into account conversions that
regulatees would be likely to consider as an alternative to retiring.

Note that stranded asset costs are calculated after the model solves: stranded asset costs are not
considered in NextGrid directly, although the costs of investing in new generation capacity to
replace stranded assets are, of course, included in NextGrid.

Q14. Will negative emission technologies be eligible for offset credits under the CER and how is
it modelled in NextGrid?

Al4. NextGrid does include negative emission technologies such as biomass with carbon capture
and storage (CCS), but these technologies do not have credits associated with them, because no
carbon credit system is implemented in NextGrid as the CER is not envisioned to create its own
credit system.

Q15. The transition through electrification will require a substantial buildout of additional clean
generation, such as hydro. What is being considered in the model to encourage the development
of this new generation?

A15. The model does not include any external assistance for the build-out of non-emitting
generation. New non-emitting projects compete with other technologies on an equal footing.
However, in a context where emitting generation projects accrue fuel and carbon costs and where
the cost of non-emitting technologies decrease over time, non-emitting technologies are, in most
scenarios, naturally competitive. In scenarios where a performance standard is also implemented,
the value of non-emitting technologies increases.
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Q16. Does NextGrid address the provincial cost discrepancies? What are the different costs
considered by NextGrid in order to measure affordability? How is affordability determined?

Al6. Every province in NextGrid is modelled as a different load zone. Each unit is associated
with a load zone, which results in cost being associated with a province. NextGrid also has
regionalization factor, which accounts mostly for differences in labour costs, to modulate the
cost of technologies per provinces.

Multiple costs are directly considered in the NextGrid optimization algorithm, while some other
costs are manually added after the resolution of the model in order to get a more realistic view on
the cost of the CER (see the list below). Finally, intra-provincial costs not associated with
electricity generation, such as the deployment of intra-provincial transmission lines, are not
considered in the model.

To measure affordability, multiple analyses are carried out to compare the cost of meeting
constraints (supply load, meet capacity requirements) with and without the CER. Note that
affordability will also be measured in the cost-benefit analysis as part of the Regulatory Impact
Analysis Statement (RIAS).

Costs considered directly in NextGrid, the sum of which NextGrid minimizes:

- Capacity cost: Capital cost of new generation or storage projects

- Fixed cost: Annual fixed cost of generation or storage projects

- Fuel cost: Cost of fuel used to generate electricity

- VO&M: Variable operation and maintenance costs of generation or storage projects

- Start-up and shutdown cost: Cost associated with starting or (temporarily) shutting down
a generation unit

- Transmission cost: Cost of building and maintaining interties (see question 8)

- Operational reserves violation cost!: Penalty incurred when some operational reserve
requirement (regulation reserves, load following reserves, spinning reserves) are not met
in a load zone.

- Cost of carbon: Cost associated with the emission of COa.

- Hurdle cost: Cost associated with the cost of interties to curb their use in the model.

- Load balance penalty’: Cost associated with over-generation or unserved energy.

To calculate the costs per province, costs are then reallocated to consider the effect of imports
and exports of electricity. All costs associated with electricity that is traded between provinces
are added to the costs of the receiving province and removed from the generating province.

Costs included after the model has solved:

- Stranded assets: Cost associated with the early retirement of project due to the CER and
associated loss of revenues (see question 13)
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- Variable renewable energy (VRE) integration cost: Costs associated with investments on
grids to integrate wind and solar photovoltaic (PV) capacity beyond those already
covered by NextGrid.

The cost for these penalties are set to very high values. This provides some flexibility to the
model in the resolution stage (e.g., the model could decide not to meet reserve requirements in a
given hour). However, these costs have been shown to never appear in any NextGrid solution.

Q17. The CER plans on excluding units below a small capacity threshold from the requirement
to meet a performance standard. This may result in an incentive to develop Distributed
Generation assets. Was this part of your modelling?

Al7. NextGrid does not allow the development of these small units. This potential transfer of
generation capacity to small units is therefore not assessed. However, we consider it unlikely that
utility-scale generation would rely on such units, and the risk is considered low.

Q18. What are NextGrid's assumptions about how much capacity/generation/transmission
buildout is needed and where/when it will happen?

A18. NextGrid quantifies energy needs from e.qg., load projections provided by the Canadian
Energy Regulator (NZE base scenario — see question 6), planning reserve margins from utilities
and North American Electric Reliability Corporation publications, and operation reserve data
from utilities and using proxy data as per the NREL ReEDS model*. The buildout in different
provinces of generation and intertie capacity, and the use of this capacity to meet energy needs of
the different provinces, are then calculated by NextGrid (endogenously). These are not assumed
by the modellers, but a result of the optimization process. The only exception to this are
announced development projects, which are forced in the model (exogenously).

1 Regional Energy Deployment System (ReEDS) | NREL

Q19. What opportunity will there be for key interested parties to suggest different scenarios and
sensitivities to explore CER options?

A19. There will be a consultation period after the publication of the proposed Clean Electricity
Regulations in The Canada Gazette, Part I. Recommended alternative scenarios that interested
parties deem as important to explore can be submitted at that time.
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Q20. Could ECCC provide the underlying data for all the charts and figures presented during the
webinar?

A20. Charts and figures presented during the webinar represent results for selected scenarios and
for a given model version, and were only meant to spark further discussions and collaboration.
ECCC only plans to share detailed data with parties that have signed a non-disclosure agreement
and with whom ECCC is working closely to improve its modelling work.

Q21. There are modelling groups in Canada that are working on or have developed whole energy
system models to develop net zero decarbonization scenarios for different regions across Canada.
The organizations involved are the Energy Modelling Initiative and Net Zero Atlantic. The work
within these organizations are funded through Natural Resources Canada (NRCan). There is a
possibility that these model results will be different than ECCC's model. Do you have a process
to reconcile these results?

A21. ECCC, and specifically members of the NextGrid modelling team, are involved in the
NRCan-funded Energy Modelling Hub, that brings together these modelling initiatives as well as
policy-makers, in an effort to compare models, harmonize inputs and facilitate the use of models
in policy making. As part of this work, the NextGrid modelling team will have a venue to
compare inputs and results and, if need be, reconcile certain model components. However, given
that different models have different scopes and objectives, we do not foresee model outputs fully
aligning, but any significant divergence will be impetus to explore the underlying reasons
leading to these differences.

Q22. How has the future electrification of electric vehicles, and residential and commercial
buildings, been considered in this modelling?

A22. As NextGrid is an electricity sector model, any future load growth due to electrification is
considered as an external input to the model. NextGrid currently models future demand growth
using the profile developed by the Clean Energy Regulator for the “NZE Base” scenario from the
“Towards Net-Zero: Electricity Scenarios” report. In this scenario, electricity demand is 10-30%
higher than their “Evolving Policies Scenario”, depending on the province. A full description of
the assumptions under that scenario, including uptake of electric vehicles and energy efficiency
in buildings can be seen on the website’.

The Canadian Energy Regulatory has provided ECCC with hourly demand profiles for each
province for this scenario, and these profiles are currently being used in our baseline scenario.

For future iterations of NextGrid, we are working towards having more detailed load projections
in which different components (e.g., industrial uses, home heating, electric vehicles, etc.) are
distinguished and allow for the construction of new scenarios. In the interim, we are considering
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alternate scenarios with higher demand profiles to understand the impacts of higher demand on
the costs and generation mix under CER policy.

1 CER — Canada's Energy Future 2021 - Scenarios and Assumptions (cer-rec.gc.ca)

Q23. Canada is a very large country and energy types currently used and to be used in the future
are not and cannot be homogenous. How does the model account for this?

A23. Every province in the NextGrid is modelled as a different load zone with its own load
forecast. Each generation and storage unit in the model is associated with a load zone, which
results in every province having its own fleet. There are constraints on the deployment of new
capacity for each province depending on availability. Those constraints include (but are not
limited to) the deployment rates based on internal and external research (e.g., maximum build-
out of hydro or SMR per year) and geographic constraints (e.g., offshore wind turbines cannot be
deployed in some provinces). Capacity factor forecasts for wind and solar PV are also province
specific. Finally, the opportunity to expand interprovincial transmission is considered on a case-
by-case basis at each interprovincial border.

Q24. Are power prices calculated within the model?

A24. Power prices are not directly calculated within NextGrid. The costs considered by
NextGrid do not account for all costs incurred to supply electricity to clients (e.g., NextGrid does
not include intra-provincial transmission lines, benefits and costs of interprovincial trade and
distribution networks). NextGrid results are used to compute a partial power price (see question
16), and these partial power prices for scenarios with and without the CER are used to estimate
the impact of the CER on power prices.

Q25. Could you please explain the discrepancy between the historical grid intensity published by
Canada in its annual National Inventory Report and the significantly lower grid intensity
presented during the webinar.

A25. There are multiple factors that can explain differences between the historical grid carbon
intensity, for which the most recent data is for 2020, and the grid intensity calculated by
NextGrid for 2025. First, other electricity-sector regulations (Regulations Limiting Carbon
Dioxide Emissions from Natural Gas-fired Generation of Electricity, Reduction of Carbon
Dioxide Emissions from Coal-fired Generation of Electricity Regulations) result in reductions in
both the capacity and the use of emitting generation units in the intervening years. Second, the
price of carbon increased between 2020 and 2025, making emitting generation costlier, and
hence less attractive in a cost-minimization model such as NextGrid. Finally, the generation mix
in NextGrid corresponds to a cost-optimal mix resulting from a series of rational decisions that
may not fully reflect actual generation decisions taken from individual utilities and other actors.
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Q26. How does the model consider economic activity such as jobs associated with the various
decarbonization pathways? Has any consideration been given to the economic impact on
industries who rely on cogen?

A26. The NextGrid model is an electricity sector model and considers the costs associated with
electricity generation, such as technology costs, interprovincial transmission, and fuel costs. The
NextGrid model does not consider other economic activity such as jobs associated with
electricity generation. The E3MC model that will be used to develop the Regulatory Impact
Analysis Statement is an economy-wide model that incorporates some broader economic
considerations, including the interaction of supply and demand between sectors. The RIAS will
focus its assessment on the costs of compliance for units impacted by the CER as well as the
benefits of the proposed regulations.

Q27. The future of technology and fuel costs and availability is uncertain. This is especially true
for emerging technologies such as carbon capture and storage (CCS) and small modular nuclear
reactors (SMR). Are alternative scenarios being considered by NextGrid to account for this
uncertainty, and, if so, are the results available for these scenarios?

A27. ECCC does run alternative scenarios to evaluate the sensitivity of results on the availability
and cost of emerging technologies. These results, just like the baseline scenario results, are used
internally.

Q28. How does the model take into account capacity need during peak load period (i.e. winter
heating peaks and summer cooling peaks)? Do all technologies contribute to planning reserve up
to their nameplate capacity?

A28. Planning reserves requirements are the minimum amount of capacity a load zone must have
for a given year. They are province-specific and are based on the maximum load encountered
during a year plus a margin?, taken from the North American Electric Reliability Corporation

“2021 Long-Term Reliability Assessment™?,

The Effective Load Carrying Capability (ELCC) approach is used to determine the eligible
capacity (% of the nameplate capacity) of different units. Most units have an ELCC equal to their
availability factor (% of the time the units are available for generation), but solar PV and wind
turbine ELCC are computed differently.

Solar PV ELCC is set to 0% because peak loads are often associated with winter heating peaks
when solar is not available. We assume all provinces will be winter peaking, if they are not
already, due to electrification of home heating. Wind turbine ELCC is based on the penetration
level of wind energy in the region in a way that every MW of additional wind capacity
contributes less to planning reserves. Default values for the marginal ELCC of wind turbines are
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taken from the 2016 Pan-Canadian Wind Integration study®. These default values are replaced by
ELCC values actually in use by provinces, when available.

! Maximum load and planning margin has been modified for some provinces following ECCC
engagement with grid operators.

2 North American Electric Reliability Corporation (NERC). (December 2021). 2021 Long-Term
Reliability Assessment. https://www.nrel.gov/docs/fy220sti/81706.pdf

3 GE Consulting (2016). Pan-Canadian Wind Integration Study. Ottawa, Canada.

Q29. What are the assumptions related to carbon pricing and OBPS levels in the BAU scenario?

A29. The BAU scenario represents a case where all existing electricity sector federal policy
except the CER goes ahead. As such, the BAU includes a carbon price that ramps to $170/ton of
CO2 in 2030 and stays constant afterwards. The Output Based Pricing System (OBPS)
allowances are assumed to remain constant from their 2030 values, until 2050.

Q30. Will the NextGrid model and its input data be made publicly available?

A30. There is an important distinction to be made between the modelling platform that is used
and the model populated with actual data. The modelling platform is based on the GridPath
framework, which is open source and hence publicly available (https://www.gridpath.io/).
However, the actual NextGrid model cannot be shared publicly because it uses some data
sources that are confidential (e.g., Protected B data from Statistics Canada and data supplied
directly from utilities or other key interested parties (KIPs)). ECCC has, however, shared parts of
the model with individual KIPs under Non-Disclosure Agreements. This targeted sharing of data
will continue through the period between the publication of the proposed CER in The Canada
Gazette, Part | and their publication in The Canada Gazette, Part 11. These will continue not to
be shared publicly.

Q31. Are peak shaving and other benefits from increased renewables also included in the model?

A31. Peak shaving, whereby demand side management programs allow the displacement of
some load from the period of peak load to other parts of the day, is included in the model. This is
not due to increased renewables. There are benefits of increased capacity in variable renewable
electricity generation that are included, such as reduced emissions and reduced generation costs.
The challenges associated with this type of generation is also considered: inability to dispatch on
demand, low to nil contribution to the planning reserve margins, and increased requirements in
operation reserves. NextGrid identifies the cost-optimal amount of buildouts of these
technologies by balancing these benefits and challenges.
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Q32. How is carbon capture and storage (CCS) modelled in NextGrid?

A32. Carbon capture and storage (CCS) can only be deployed post-2025 to account for approval
timelines, construction lead times, and technology readiness, and only in provinces with the
required geological formations, namely, Alberta, Saskatchewan, and Manitoba. In the baseline
model, CCS can achieve an emission reduction efficiency of 95%, although scenarios with other
efficiencies have been considered. The 95% efficiency is based on an internal studies prepared
for ECCC; in general, these reports cannot be shared publically.

Q33. What assumptions are made about carbon price levels after 2030?

A33. In baseline version of business as usual (BAU) and CER scenarios, the carbon price is
assumed to remain constant at a value of $170/ton of CO, from 2030 to 2050.

Q34. Are there plans to pair NextGrid with a production-cost or operation model to get better
insights about hourly operation?

A34. There are indeed plans to pair NextGrid results with either an external production-cost
model or to create a production-cost version of NextGrid. No timelines have been set.

Q35. How does the model consider solar and wind availability? Do you model extreme events
scenarios?

A35. For VRE availability, hourly wind speed from MERRA (NASA Earth data) and hourly
solar data from CWECS are used (the 25% best sites of each province are considered) and
converted into provincial hourly capacity factors using a power curve.

The built capacity of wind and solar resources is not constrained (verifications are made to
ensure the built capacity are reasonable). Neither wind nor solar PV are assumed to contribute to
operating reserves, in fact they increase the operating reserve requirements. Solar PV also does
not contribute to planning reserves, and wind contributes a fraction of its nameplate capacity (see
question 28).

Extreme events are not modelled in the current model. They will be accounted for in dispatch
versions of the model, under development.

Q36. What are the cost assumptions in NextGrid?

A36. Depending on the type of cost (e.g., capital expenditure, fixed cost, fuel costs, other
variable costs, etc.) and data availability, costs in NextGrid can vary with technology, vintage,
time, and, jurisdiction. The main sources of cost data used in NextGrid are:
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- Midgard Consulting Inc. (2020). LCOE Calculator 2.0 and Trends Forecasts. Submitted
by: Midgard Consulting Incorporated. To: Environment and Climate Change Canada.

- US. Energy Information Administration. (2021). Annual Energy Outlook 2021. In
Analysis and Projections. Website: https://www.eia.gov/outlooks/archive/aeo21/

- NREL (National Renewable Energy Laboratory). 2021. 2021 Annual Technology
Baseline. Golden, CO: National Renewable Energy Laboratory.

- Canadian Open-source Database for Energy Research and Systems Modelling
(CODERS). Data shared with Environment and Climate Change Canada.

These default sources are superseded when higher quality data is available.

Q37. How is the use of renewable natural gas (RNG) modelled in NextGrid?

A37. In NextGrid, units that can burn natural gas can use RNG as a substitute clean fuel at a
default cost of around 40 CAD2022/mmbtu (assumed constant in real dollars through to 2050).
The availability of RNG in each jurisdiction is based on a feedstock potential study conducted by
Torchligh BioResources (2020). Past scenario runs have shown that RNG is consumed at
relatively low levels and, as such, availability constraints are currently not imposed. ECD is
keeping a close eye on the consumption of RNG in the model to ensure the demand for RNG is
within an acceptable range.

! Torchligh BioResources (2020). Renewable Natural Gas (Biomethane) Feedstock Potential in
Canada. Funded by Natural Resources Canada.

Q38. Are supply constraints, construction times, regulatory barriers accounted for in projecting
increased capacity need to meet supply?

A38. We have considered certain constraints that would limit the maximum deployment
potential for certain technologies in the model. For example, the deployment of new
interprovincial interties is limited to existing and planned projects in our default scenarios.
Deployment of SMRs is only allowed beginning in 2030 for Ontario and in 2035 for other
provinces and a maximum amount of capacity deployments that considers supply chain potential
is applied. The maximum availability of renewable natural gas and hydrogen is also considered
based on assessments of resource availability. Deployment of new hydroelectric projects is also
limited to available hydro capacity projects identified by Waterpower Canada (Canadian Hydro
Capacity and Potential (2019). Waterpower Canada, CHA-map-CapacityPotential-2015-v6
(waterpowercanada.ca)).
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Q39. What are the different kinds of operating reserves and how are they modelled?

A39. Three types of operating reserves are currently modelled in NextGrid: Load following
reserves, regulation reserves and spinning reserves. Operating reserves are used to ensure a
reliable grid in events where generation units have to close for unforeseen circumstances (e.g.,
equipment failure). The default operating reserve implementation in NextGrid is based on the
approach used in ReEDS. Specifically:

e Regulation Reserve (reg): Regulation Reserve is the ability to respond to regular small
fluctuations in load supply imbalances. Regulation reserve requirements are modelled as
1% of the total load plus 0.5% of the wind generation and 0.3% of Solar PV capacity.
This requirement must be met within 5 minutes if required.

e Spinning Reserve (spin): Spinning Reserve is the ability to respond to a major unit or
transmission outage. Spinning reserve requirement is modelled as 3% of the total load.
This requirement must be met in 10 minutes if required.

e Load Following Reserves (flex): Load Following Reserves is the ability to provide
following and ramping needs (also known as “ramping reserves”). Load Following
Reserves requirements are model as 10% of the wind generation and 4% of Solar PV
capacity. This requirement must be met in 60 minutes if required.

Units can provide operating reserves with a fraction of their nameplate capacity based on their
ramp rate and the response time of the specific reserve. (e.g., a unit with a nameplate capacity of
100 MW and a ramp rate of 10 %/min that is used to meet regulation reserves (5 min response
time) can provide 50 MW of that reserve (100 MW * 10%/min * 5 min = 50 MW).

! Brian Sergi and Wesley Cole. (December 2021). Operating Reserves in ReEDS. Operating
Reserves in ReEDS (nrel.gov)

Q40. How much capacity can be added in a time period? Why does the model not resolve the
2050 grid in 2025?

A40. While there are few imposed constraints to the build-out of new capacity in NextGrid, the
model does not build all the capacity required in 2050 in 2025 because that would entail that
fixed costs for the excess capacity are incurred for years where it is not required. Since the model
minimizes costs, the model will always build the minimum capacity required to meet energy,
capacity and operational reserve requirements.

Q41. Are the effects of climate change accounted for in your model?

A41. No, the current version of NextGrid does not quantify the potential effects of climate
change on the operability of units of all types, i.e., emitting and non-emitting. For clarity, it can
be assumed that such effects could materialize in the coming years, but at this point insufficient
data is available to quantifiably account for the effects.
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Q42. How is the levelized cost of electricity (LCOE) used in NextGrid?

A42. NextGrid does not use LCOE as an input; however, the model requires entries for all
components of the LCOE (e.qg., capital, fixed, fuel and other variable, lifespan, etc.). It should be
reiterated that NextGrid aims to minimize the cost of the system while complying with several
constraints (e.g., environmental policy, reserves, etc.). As such, cost is only one of many
decision-making variables for deploying new projects.

Q43. Representative days and extreme events: How are the representative days selected? Are
hourly data used? Is this a conservative approach (i.e., does it consider extreme events)?

A43. The 12 representative days were chosen based on a clustering approach that minimizes the
sum of the variances of the clusters (group of days). This approach aims to select days that best
represent the initial data, and it is not a conservative approach that considers extreme events. The
clustering approach is applied simultaneously on load, wind and solar provincial data. Once the
representative days are selected, the model uses hourly data from those days. Future iterations of
NextGrid could consider extreme events, but timelines have not been set for that work.

Q44. Were batteries (and other storage solutions) allowed to contribute to reserves or frequency
regulation?

A44. Storage is allowed to contribute to planning reserves and other operational reserves up to its
nameplate capacity. Note that frequency reserves are not modelled (see question 39 on
operational reserves included in NextGrid).

Q45. What types of energy storage options are integrated in the model and how the integration of
variable renewable energy (VRE) and storage is being accounted?

A45. Lithium ion batteries (4h), lead acid batteries (6h), vanadium redox flow batteries (8h),
compressed air storage (10h) and pumped hydro storage (10h) are the five energy storage options
available to be built by the model. VRE projects are modelled separately from storage projects:
the model will only build either one of the two depending on which is necessary to meet the load
and other constraints.

Q46. Can you provide more details on fuel blending? Which parameters were used to calculate
the cost of blended fuel? What is the assumed composition of the blended fuel?

A46. Fuel blending is an option that units may choose to comply with the CES performance
standard when it is imposed in 2035. NextGrid allows units to blend any combination of natural
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gas, renewable natural gas, and hydrogen to meet the CER performance standard on an annual
average basis. The maximum volume of hydrogen that can be blended is limited by the
technology and vintage of the technology as described in question 51. Renewable natural gas can
be blended in any quantity and is considered as a direct substitute for natural gas. The amount of
natural gas that can be blended is limited by the emissions performance standard.

Costs of blending are based on the individual costs of fuels and the quantities consumed. The
costs for renewable natural gas are taken from Torchlight BioResources (2020)*. The fuel cost
for hydrogen is based on an average value for blue, green, and grey hydrogen from the
International Energy Agency report (2019) 2.

It is assumed that all blended fuels are received directly by the unit either via pipeline or shipped
and stored on-site. No “third party attribution” for consumption of low-carbon fuels is considered
by the model.

1"Renewable Natural Gas (Biomethane) Feedstock Potential in Canada” (Torchlight
BioResources, 2020)

2 “The Future of Hydrogen — Analysis” (IEA, 2019)

Q47. Why were the imports and exports with the United States (US) assumed to stay constant at
2019 levels? Why were planned transmission line expansions with the US not included?
Shouldn’t avoided greenhouse gases emissions due to exported electricity be included in the
model?

A47. The imports and exports with the US are assumed to stay constant at 2019 levels for several
reasons.

- We do not have access to hourly projections out to 2050 of import and export with the
US for each province.

- There are many uncertainties related to the quantities of exports and imports in the future,
and there is no consensus on how these uncertainties should be modelled.

- US generation (including variable generation) and load would need to be projected to
2050 for the identification of optimal hourly trade; this is beyond the scope of NextGrid.

Note that avoided emissions is not a concept that is covered by the Clean Electricity Regulations.
Indeed, the CER strictly focuses on direct emissions of CO, from Canadian electricity generation
units.

Q48. Does the model consider the costs of additional transmission equipment associated with
expanded VRE, for example for maintaining system inertia and stability?

A48. NextGrid does not directly include the costs of deploying grid-forming inverters or
ultracapacitors capable of providing synthetic inertia on grids that are dominated by inverter-
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based variable renewable technologies. However, NextGrid does account for operational reserve
requirements and their increase with higher shares of variable renewable generation, which in
turn requires the model to invest in technologies that can provide these reserves. Also, additional
costs of variable renewable energy integration are considered by ECCC, but are added to the
model output when comparing scenarios. Note also that, while the requirements for these
investments are real, they are partially abated by the fact that the grids will continue to have
synchronous generators (e.g. hydro, nuclear, thermal with carbon capture and sequestration).
ECCC is open to integrating such costs directly in the NextGrid model, and would invite all
interested parties with knowledge and data in this field to communicate with the Electricity and
Combustion division at ECD-DEC@ec.gc.ca

Q49. Is hydro availability taken into consideration in the representative days? How hydro storage
flexibility is modelled? How are severe hydroelectric droughts considered?

A49. In the version of NextGrid presented during the webinar, hydroelectricity availability was
not used to determine the representative days used in NextGrid. Work is currently underway to
include it in future versions.

Historical hydroelectric capacity factors were used to determine the availability of hydro projects
for each representative day in each province. Then, hydro reservoirs are balanced for each
representative day, which means that the energy produced during each hour of the day can be
higher or lower than the average capacity factor, which means that storage during the day is
possible. Severe hydroelectric droughts are not considered beyond what is already in the capacity
factor data used.

Q50. What kinds of transportation did you consider for hydrogen?

A50. NextGrid does not model the transportation of fuel. Instead, it assumes that the fuel is
available to units at the price used in the model. In the current version of NextGrid, the price of
hydrogen only accounts for the production cost. Future work will focus on ensuring costs include
the cost of production, delivery and, if applicable, storage.

Q51. What are the blending limits of hydrogen in your model?

A51. Blending limits for hydrogen are set to:
- 15% v/v for existing gas turbines! 23
- 70% vi/v for existing reciprocating engines?,
- 20% v/v for any other technology that can burn hydrogen?,
- The limit is increased to 50% v/v for new gas turbines built in the 2025 to 2029 period in
the model.
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In the current model, we keep the blending limits at these levels for all future vintages. We are in
the process of modifying NextGrid to allow 100% blending for gas turbines and reciprocating
engines for vintages of 2030 and beyond?.

1 Source: Siemens (2022). Siemens Energy gas turbine portfolio. Gas Turbines | Manufacturer |
Power and heat generation | Siemens Energy Global (siemens-energy.com)

2 Source: GE (2022). Hydrogen Overview. hydrogen-overview.pdf

3 Source: NRCan (2020). HYDROGEN STRATEGY FOR CANADA.
https://www.nrcan.gc.ca/sites/nrcan/files/environment/hydrogen/NRCan Hydrogen-Strateqy-
Canada-na-en-v3.pdf

4 Source: T.B. Kimmel & Associates (2022). Impact on end users and equipment when
hydrogen is blended with natural gas, for example natural gas vehicles. Draft report submitted to
Electricity and Combustion Division, Environment and Climate Change Canada.

Q52. What type of data would be needed to better incorporate wind and storage data? Is ECCC
working to accumulate the needed data on these points?

A52. The NextGrid model already includes hourly wind speeds per hour for representative days
in individual provinces, a wide array of storage technologies and cost projects for these
technologies based on reputable sources. The following data could be useful for refining
NextGrid: better spatial resolution in provincial wind potential (subregion-specific hourly
profiles, costs due to transmission requirements and deployment constraints); cost, deployment
potential and wind speeds for offshore wind generation, where applicable; technological or
geographic constraints to the build out of storage capacity; and projections in technological
developments that will lead to changes in wind turbine power curves. ECCC is open to
integrating such data in the NextGrid model, and would invite all interested parties with
knowledge and data in this field to communicate with the Electricity and Combustion division at
ECD-DEC@ec.qgc.ca.

Q53. Does NextGrid estimate changes in air pollutant emissions due to CER?

A53. NextGrid itself only models direct CO, emissions. Future iterations of NextGrid may
include the capacity to model air pollutants, but no timelines have been set for this work.

Q54. Does the model include decommissioning costs for plants that choose to retire due to CER?

Ab54. In the current version of NextGrid, there are no decommissioning costs, i.e. plants can
retire at no cost. Work is currently under way to include these costs in NextGrid.
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